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We certify that this report is a true report of the results obtained from the tests of the
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Non-Warranty Provision

The testing services have been performed, findings obtained and reports prepared in accordance with generally accepted laboratory
principles and practices. This warranty is in lieu of all others, either expressed or implied.

Non-Endorsement

This test report contains only findings and results arrived at after employing the specific test procedures and standards listed herein. It is
not intended to constitute a recommendation, endorsement or certification of the product or material tested. This report must not be used
by the client to claim product endorsement by NVLAP, NIST or any other agency of the U.S. Government.
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Test Program Summary

Report Number: R-5606N, Rev. B
Customer: Hypertherm, Inc.
Address: Etna Road
Hanover, NH 03755

Test Sample: Plasma Cutting System
Model Number: MAXPRO200
Serial Number: Alpha 6

Manufacturer: Hypertherm, Inc.

Test Specification:

EN 60974-10: 2007- Arc welding equipment - Part 10: Electromagnetic compatibility (EMC)
requirements

Mode of Operation:

During the performance of all Emissions and Immunity testing, the Plasma Cutting System
was operated as follows:

Emissions:
e |dle: Powered On; No Load
e Minimum: Powered On; Output set to 50 Amps
e Maximum: Powered On; Output set to 98 Amps

Immunity

(ESD, Radiated Immunity, Electrical Fast Transient, Surge, Conducted Immunity &
Voltage Dips & Interrupts):

e Idle: Powered On; No Load
e 100% Duty Cycle: Powered On; Output current set to 98 Amperes

Harmonics:

e Rated Duty Cycle: Powered On; Output set to 33 kW (148 Amperes, 223V) at rated
duty cycle (100%)

Flicker:
¢ 100% Duty Cycle: Powered On; Output current set to 98 Amperes

r.‘“’ Retlif Testing Laboratories
I Report No. R-5606N, Rev. B

Page 9 of 143




Susceptibility Criteria:
The following were considered indications of EUT susceptibility:

Idle Mode:
Change in operating state (Failure to remain powered on with no load/output

current)

100% Duty Cycle:
Change in operating state beyond which is allowed in Performance Criteria A,

B & C as specified in Paragraph 5.6 herein.

Loss of output which cannot be reinitiated by the operator by normal means

Test Methods:
The test methods performed on the EUT and the corresponding test results are shown in

Table 1.
Table 1 - Test Methods and Results
Paragraph Test Method Test Results

6.1 CISPR 11, Conducted Emissions, Class A Complied
6.2 CISPR 11, Radiated Emissions, Class A Complied
6.3 IEC 61000-3-11, Voltage Fluctuation and Flicker Complied
6.4 IEC 61000-3-12, Harmonics Complied
6.5 IEC 61000-4-2, Electrostatic Discharge Complied
6.6 IEC 61000-4-3, Radiated Immunity Complied
6.7 |IEC 61000-4-4, Electrical Fast Transient/Burst, Power Leads Complied
6.8 IEC 61000-4-4, Electrical Fast Transient/Burst, /O Leads Complied
6.9 IEC 61000-4-5, Surge Immunity Complied
6.10 IEC 61000-4-6, Conducted Immunity, Power Leads Complied
6.11 IEC 61000-4-6, Conducted Immunity, I/O Leads Complied
6.12 IEC 61000-4-11, Voltage Dips, Interrupts and Variations Complied

NVIAD

NVLAP Lab Code 100267-1

All test methods listed above are included in Retlif Testing Laboratories Scope of
Accreditation and were performed in accordance with the Retlif Testing Laboratory Quality
System which is compliant with the requirements of ISO/IEC 17025 General Requirements
for the Competence of Calibration and Testing Laboratories.
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1.0

2.0

Scope

The purpose of this testing program was to determine the compliance of a Plasma
Cutting System (EUT), Model Number: MAXPRO200, as described in Paragraph 5.0
of this report, to the essential requirements of European Community Council
Directive 2004/108/EC, the EMC Directive.

Applicable Documents
The following documents form a part of this test report to the extent specified herein:

RCM-001; Rev H
RQM-001; Rev O

ANSI/NCSL Z540.1;
94 (R2002)

MIL-PRF-15733H
CISPR 11:2003

IEC 61000-3-11: 2000

IEC 61000-3-12: 2004

IEC 61000-4-2
Edition 2.0: 2008-12

IEC 61000-4-3
Edition 3.2:2010-04

IEC 61000-4-4
Edition 2.1: 2011-03

IEC 61000-4-5
Edition 2.0: 2005-11

IEC 61000-4-6
Edition 3.0: 2008-10

IEC 61000-4-11
Edition 2.0: 2004-03

EN 60974-10: 2007

Retlif Testing Laboratories, Calibration Manual
Retlif Testing Laboratories, Quality Assurance Manual

Calibration Laboratories and Measuring and Test Equipment - General Requirements

Filters, Radio Frequency Interference, General Specifications for

Industrial, scientific and medical (ISM) radio-frequency equipment - Electromagnetic
disturbance characteristics - Limits and methods of measurement

Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of voltage changes,
voltage fluctuations and flicker in low-voltage supply systems - Equipment with rated
current < 75A and not subject to conditional connection

Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for harmonic currents
produced by equipment connected to low-voltage systems with inputs > 16 Aand <75 A
per phase

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

Electromagnetic compatibility (EMC)- Part 4-3: Testing and measurement techniques-
Radiated, radio-frequency, electromagnetic field immunity test

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

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

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

Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement techniques
— Voltage dips, short interruptions and voltage variations immunity test

Arc welding equipment - Part 10: Electromagnetic compatibility (EMC) requirements

r.(9 Retlif Testing Laboratories
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Page 11 of 143




3.0

Acronyms and Definitions
The following acronyms may be used within this test report:

BCI:
CISPR:
CE:
CS:
dB:
dBuA:
dBuV:
dBuV/im:
EMC:
EMI:
EN:
EUT;
GHz:
GPIB:
Hz:
IEC:
ISM:
kHz:
LISN:
mA:
mS:
mQ:
MHz:
OATS:
RE:
RF:

Bulk Cable Injection

International Special Committee on Radio Interference
Conducted Emissions

Conducted Susceptibility

Decibel

Decibels Relative to One Microampere
Decibels Relative to One Microvolt
Decibels Relative to One Microvolt per Meter
Electromagnetic Compatibility
Electromagnetic Interference
European Norm
Equipment Under Test

Gigahertz

General Purpose Interface Bus

Hertz

International Electrotechnical Commission
Industrial, Scientific and Medical
Kilohertz

Line Impedance Stabilization Network
Milliampere

Millisecond

Milliohm

Megahertz

Open Area Test Site

Radiated Emissions

Radio Frequency

Radiated Susceptibility

Root Mean Square

Microampere

Microfarad

Microhenry

Microvolt

Microvolts per Meter

Volts per Meter

Ohm

Retlif Testing Laboratories
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4.0

4.1

General Requirements

Test Environment

All testing was performed at the Retlif Testing Laboratories Goffstown, New
Hampshire facility. Each test method was performed in the environment specified
within the test standard. Where the test environment deviated from that specified, it
is noted in the applicable test method.

4.1.1

41.2

Shielded Enclosures

All testing which required the use of a shielded enclosure was performed in a
solid steel, double wall, modular type. The attenuation characteristics of the
enclosure were in accordance with |IEEE-Std-299. All input power lines to the
enclosure were filtered utilizing filters manufactured in accordance with MIL-
PRF-15733H and tested in accordance with MIL-STD-220B. The walls of the
enclosure were treated with a combination of carbon impregnated foam and
ferrite tile. For IEC 61000-4-3, the floor between the EUT and test antenna was
treated with ferrite tile. The enclosure met the field uniformity requirements
contained therein.

Conducted Emissions

All conducted emissions testing described herein was performed on a
conducting ground plane. The conducting ground plane for measuring AC
power line conducted emissions consisted of a floor-earth grounded conducting
surface. The conducting surface was a minimum of 2.0 meters x 2.0 meters in
size and extended at least 0.5 meters beyond the vertical projection (footprint)
of the EUT. The ground plane was covered by insulating material 10
millimeters thick.

4.1.3 Radiated Emissions
4.1.3.1 Preliminary

Preliminary radiated emissions measurements were performed in a
shielded enclosure.

4.1.3.2 Formal

Formal radiated emissions testing were performed on an open area test
site (OATS). The test site measurements were in accordance with CISPR
16. The conducting ground plane was constructed of one quarter inch
ground cloth. The equipment under test was placed in an RF transparent
enclosure on top of a flush mounted, metallic turntable. The test site met
the test site attenuation requirements specified in CISPR 16 throughout
the range of measurement frequencies.

r.® Retlif Testing Laboratories
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4.2  Test Instrumentation

A listing of all test instrumentation utilized is contained within each applicable test
method. These listings indicate the model, manufacturer, frequency range, last
calibration date and calibration due date of all instrumentation utilized. All
instrumentation utilized was calibrated prior to use in accordance with the
procedures set forth in Retlif Testing Laboratories standard manuals RCM-001 and
RQM-001 which are in accordance with the requirements of ANSI/NCSL Z-540.1.

4.2.1 Measurement Uncertainty

In accordance with ISO/IEC 17025, Retlif Testing Laboratories has produced an
estimate of the uncertainty of its measurements using accepted methods of
analysis, through the production and application of suitable uncertainty of
measurement procedures. For emissions testing, measurement uncertainty has
been calculated in order to provide a confidence level of 95% (K=2.0). For
immunity/susceptibility testing, measurement uncertainty has been calculated to
provide a minimum confidence level of 90% (K=1.64). The results of these
calculations are shown in the table below:

Table 2 - Measurement Uncertainty

Confidence Probabilit Expanded
Test Method Level Distributio!:'l K Unc‘:ertainty
Conducted Emissions 95 % Normal 2.00 3.72dB
Radiated Emissions 95 % Normal 2.00 6.10 dB
Harmonics 95 % Normal 2.00 3.19%
Flicker 95 % Normal 2.00 5.10 %
Conducted Immunity 95 % Normal 2.00 2.21dB

For Electrical Fast Transient/Burst (EFT/B) and Surge immunity testing, the test
methods specify the limits to the values of the major sources of uncertainty of
measurement. The test equipment utilized to perform these tests has been
determined to meet the requirements of the relevant standards and the results
have been reported in accordance with the relevant standards. Therefore, the
requirements for measurement uncertainty are deemed to have been satisfied.

4.3 Detector Function
For the conducted emissions testing described herein Peak, Quasi-Peak and
Average detector functions in accordance with CISPR 16 were utilized.

For the radiated emissions testing described herein a Quasi-Peak detector function
in accordance with CISPR 16 was utilized.

r.® Retlif Testing Laboratories
I Report No. R-5606N, Rev. B

Page 14 of 143




5.0 Description of Equipment Under Test

5.1 EUT Description
The Plasma Cutting System, Model Number: MAXPRO200, is a highly portable air
plasma cutting system The power supply provides 200 Amperes maximum output
and includes all control circuitry, electrical and gas inputs and outputs, pilot circuitry
and a torch. The EUT also includes provisions for a primary input power cable and
a work cable and clamp. The system is designed to for professional hand cutting,
gouging and mechanical cutting.

5.1.1 Designations
Table 3 details the equipment nomenclature, Manufacturer, Part Number, Model
Number and Serial Number, where applicable, of all EUT system components, if

applicable.
Table 3 - EUT Designations
Description Manufacturer | Model Number | Serial Number
Plasma Cutting System Hypertherm MAXPRO200 Alpha 6

5.1.2 Physical Characteristics
Table 4 details the physical characteristics of all EUT components, if applicable.

Table 4 - Physical Characteristics
Description Depth (cm) Width (cm) Height (cm) | Weight (kg) |
Plasma Cutting System 104.0 69.0 101.0 283.0

5.2  Electrical Characteristics
5.2.1 Power Input
Table 5 details the electrical power requirements of all EUT components:

Table 5 - Power Input

Description Input Voltage Frequency Current Phases

Plasma Cutting System 400 VAC 60 Hz 25 Amperes Three

r.® Retlif Testing Laboratories
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5.3 EUT Configuration

For all test methods, the EUT was configured as shown in the General Test Setup

drawing, Figure 1.

5.3.1 Power Leads and Interconnecting Cables
All power and interconnecting cables, including cable length, routing and type
were as specified in Table 6:

Table 6 - EUT Interconnecting Cable Configurations

Syst Cable Signal
c yotem EUT Port Length ghs Cable Description Routed To
omponent (Meters) Description
Power Supply Input 2.0 AC Power Input| Unshielded / Four Conductor AC Mains
Power Supply Output 30.0 DC Unshielded / Work Lead Load
Power Supply Output 30.0 DC Unshielded / Test Lead Load
Power Supply Output 30.0 DC Unshielded / Torch Lead Load
Power Supply I/O 30.0 Discretes Unshielded / Remote Cable I/O

5.4  Modifications
No modifications were made to the EUT during the course of this testing program in
order to demonstrate compliance with the specified requirements.

Fi
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5.5 Mode of Operation
The Plasma Cutting System was tested in the following modes of operation for
Emissions and Immunity testing:

Emissions:
° Idle: Powered On; No Load
B Minimum: Powered On; Output set to 50 Amps
. Maximum: Powered On; Output set to 98 Amps

Immunity
(ESD, Radiated Immunity, Electrical Fast Transient, Surge, Conducted Immunity &
Voltage Dips & Interrupts):

D Idle: Powered On; No Load

v 100% Duty Cycle: Powered On; Output current set to 98 Amperes

Harmonics:

° Rated Duty Cycle: Powered On; Output set to 33 kW (148 Amperes,
223V) at rated duty cycle (100%)

Flicker:
. 100% Duty Cycle: Powered On; Output current set to 98 Amperes

5.5.1 Support Equipment
All equipment that was utilized to achieve the EUT operating state specified in
Paragraph 5.5 is listed in Table 7:

Table 7 - Support Equipment

Description Manufacturer
Load Bank Hypertherm
Work Lead Hypertherm
Test Lead Hypertherm

Torch and Torch Lead Hypertherm

r.‘D Retlif Testing Laboratories
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5.6

Susceptibility Criteria
Idle Mode:

e Change in operating state (Failure to remain powered on with no load/output
current)

100% Duty Cycle:

e Change in operating state beyond which is allowed in Performance Criteria A,
B & C as specified below.

e Loss of output which cannot be reinitiated by the operator by normal means

The following performance criteria (as applicable), as outlined in EN 60974-10, were
used to determine compliance with the requirements:

IEC 61000-4-2 - Performance Criteria B
IEC 61000-4-3 - Performance Criteria A
IEC 61000-4-4 - Performance Criteria B
IEC 61000-4-5 - Performance Criteria B
IEC 61000-4-6 - Performance Criteria A
IEC 61000-4-11 - Performance Criteria B and C

Performance Criteria A: The arc welding equipment shall continue to operate as
intended. A variation in welding current, wire feed speed, and travel speed of +10%
of setting is permitted, unless the manufacturer states otherwise. All controls shall
continue to function and, in particular, it shall be possible to terminate the welding
current using the normal switch provided, for example, the switch on a metal
inert/active gas welding torch or foot control. No loss of stored data is permitted.
After the test the output shall return to the original setting. Under no circumstances
shall the no-load voltage exceed those values given in EN 60974-1.

Performance Criteria B: A variation in welding current, wire feed speed, and travel
speed of +50/-100% is permitted (in practice this may result in the arc extinguishing,
in which case the arc may be reinitiated by the operator using the normal means). It
shall be possible to terminate the welding current using the normal switch provided,
for example, the switch on a metal inert/active gas welding torch or a foot control.
No loss of stored data is permitted. After the test the output shall return to the
original setting. Under no circumstances shall the no-load voltage exceed those
values given in EN 60974-1.

Performance Criteria C: Temporary Loss of function is permitted, requiring the arc
welding equipment to be reset manually.

r.@J Retlif Testing Laboratories
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Susceptibility Criteria (con’t)
NOTE: This may require the equipment to be switched off and on.

No loss of stored data is permitted unless it can be restored by the operation of the
controls. Under no circumstances shall the no-load voltage exceed those values
given in EN 60974-1.

The EUT performance was verified by visually monitoring the front display for
current level and current clamp meter for current reading.

5.6.1 Monitoring Equipment
No monitoring equipment was utilized to monitor the EUT for indications of
degradation or malfunction (susceptibility).
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Figure 1 - General Test Setup
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6.0 Test Methods Performed and Test Results
The following test methods were performed on the EUT. All testing documented
herein was performed in the sequence shown in Table 8:

Table 8 - Test Sequence and Results

Testing Dates Para. Test Method Results
June 13, 2012 6.1 CISPR 11, Conducted Emissions, Class A Complied
June 13, 2012 6.7 IEC 61000-4-4, Electrical Fast Transient/Burst, Power Leads Complied
June 13-14, 2012 6.9 IEC 61000-4-5, Surge Immunity Complied
June 19, 2012 6.6 IEC 61000-4-3, Radiated Immunity Complied
June 19, 2012 6.12 IEC 61000-4-11, Voltage Dips, Interrupts and Variations Complied
June 19, 2012 6.8 IEC 61000-4-4, Electrical Fast Transient/Burst, I/O Leads Complied
June 20, 2012 6.2 CISPR 11, Radiated Emissions, Class A Complied
June 21, 2012 6.10 IEC 61000-4-6, Conducted Immunity, Power Leads Complied
June 21, 2012 6.11 IEC 61000-4-6, Conducted Immunity, /O Leads Complied
June 21, 2012 6.4 IEC 61000-3-12, Harmonics Complied
June 21, 2012 8.3 IEC 61000-3-11, Voltage Fluctuation and Flicker Complied
June 22, 2012 6.5 IEC 61000-4-2, Electrostatic Discharge Complied
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6.1 CISPR 11, Conducted Emissions, 150 kHz to 30 MHz

6.1.1 Normative Reference
CISPR 11 Edition 4: 2003

6.1.2 Purpose
The purpose of this test was to determine the magnitude of the radio frequency emissions
emanating from the EUT via conduction on the AC power leads in the frequency range of
0.15 to 30 MHz.

6.1.3 Test Limits
The limits shown in Table 9 and Table 10 were used to determine compliance of the EUT
to the requirements of CISPR 11:

Table 9 - Conducted Emissions, Test Limits, Load Conditions

Frequency Range Group 2, Class A Limits (dBuV)
Quasi-Peak Average
0.15 MHz to 0.50 MHz 100.0 90.0
0.50 MHz to 5.0 MHz 86.0 76.0
5.0 MHz to 30.0 MHz 90.0 to 70.0* 80.0 to 60.0*

* Limit decreases linearly with the log of the frequency.

NOTE: In accordance with Clause 6.3.2.2 of EN 60974-10: 2007, the applicable
loaded limit was selected based on the rated maximum supply current.

Table 10- Conducted Emissions, Test Limits, Idle State

Frequency Range Group 1, Class A Limits (dBuV)
Quasi-Peak Average
0.15 MHz to 0.50 MHz 79.0 66.0
5.0 MHz to 30.0 MHz 73.0 60.0

6.1.4 Leads Tested
The following AC power input leads of the EUT were tested separately to demonstrate
compliance:

o 400 VAC, 60 Hz, Phase 1
o 400 VAC, 60 Hz, Phase 2
400 VAC, 60 Hz, Phase 3
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6.1.5 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, was
placed on the ground plane, the points of contact being insulated from the ground plane but
otherwise consistent with normal use. The metal ground plane extended at least 0.5 m
beyond the boundary of the equipment under test, and had a minimum size of 2.0 m x 2.0
m. All EUT components were located at least 0.8 m from all other metal surfaces. The
ground plane was connected to the reference earth terminal of the LISN (V-network) with a
conductor as short as possible. The LISN was located so that its closest surface was no
less than 0.8 m from the nearest boundary of the equipment under test.

Each current carrying conductor of the EUT's power cord was then connected to a 50
ohm/50 pH LISN. The LISNs were mounted to the ground plane in a position that
produced a minimum distance of 0.8 m between the EUT and the LISNs. Power cord
length in excess of 1.0 m was folded to and forth to form a bundle in the approximate
center of the cable not exceeding 40 cm until the overall cable length was equal to 1.0 m.
Earth connections, where required for safety purposes, were connected to the reference
“earth” point of the LISN. Where not otherwise provided or specified by the manufacturer,
they were 1 m long and run parallel to the mains connection at a distance of not more than
0.1 m.

The power and signal cables were oriented in relation to the ground plane in a manner
equivalent to actual use and precautions taken with the layout of the cables to ensure that
spurious effects did not occur. Excess length of interconnecting cables was bundled at the
approximate center of the cable with bundles 30 to 40 cm in length.

The RF port of the LISN was connected to the test receiver by means of 50 Ohm coaxial
cable through a transient limiting device. The RF ports of LISNs installed in power leads
not under test were terminated in 50 Ohms.
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Figure 2 - Conducted Emissions, Test Setup
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6.1.6 Test Equipment

The details of the test equipment utilized during the performance of this test method are

shown below:

EN Manufacturer Description Range

5038 FLUKE 10DB ATTENUATOR 10KHZ - 1GHZ

514 SOLAR LINE IMPEDANCE 50 Hz - 400 Hz
ELECTRONICS STABILIZATION NETWORK

515 SOLAR LINE IMPEDANCE 50 Hz - 400 Hz
ELECTRONICS STABILIZATION NETWORK

516 SOLAR LINE IMPEDANCE 50 Hz - 400 Hz
ELECTRONICS STABILIZATION NETWORK

R444  AGILENT / HP SPECTRUM ANALYZER 100 Hz - 26.5 GHz

Model No. Cal Date Due Date

Y9304 10/21/2011 10/21/2012
8602-50-TS-50-N 8/10/2011 8/10/2012

8602-50-TS-50-N 8/10/2011 8/10/2012

8602-50-TS-50-N 8/10/2011 8/10/2012

E7405A:A 6/4/2010 7/4/2012
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6.1.7 Test Procedure
With the test instrumentation and the EUT configured as stated above, the following steps
were performed:

1.

2.

The EUT was operated as detailed in the first operating mode as specified in
paragraph 5.5 herein.

The measurement system was configured to measure the emissions on the
first lead under test in the frequency range of 150 kHz to 30 MHz, utilizing a
peak detector function.

The peak data obtained in step 2 was then compared to the specified Quasi-
Peak and average limits.

If the peak data obtained in step 2 was found to be in compliance with the
average limit, then this lead of the test sample was found to comply and the
next lead under test was configured for testing beginning at step 2.

If the peak data obtained in step 2 was found to be in compliance with the
Quasi-Peak limit but not the average limit, the emissions exceeding the
average limit were measured utilizing a CISPR compliant receiver with an
average detector.

If the average data obtained in step 5 complied with the average limit then
this lead of the test sample was found to comply and the next lead under test
was configured for testing beginning at step 2.

If the peak data obtained in step 2 did not comply with the both specified
Quasi-Peak and average limits the emissions exceeding the specified limits
were measured utilizing a CISPR compliant receiver with both Quasi-Peak
and average detectors.

The obtained Quasi-Peak data was then compared to the specified Quasi-
Peak limit, and the average data was compared to the average limit. If the
obtained data was found to be in compliance with specified limits, then this
lead of the test sample was found to comply.

Steps 1 through 8 were repeated for each remaining lead of the EUT.

Steps 1 through 9 were repeated for each additional mode of operation
outlined in paragraph 5.5.
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6.1.8 Sample Calculations
Shown below is a sample showing calculations used, either manually or under software
control, to derive the final corrected reading.

Rc=Mg + CiL + Al

Where:

R¢ = Corrected Reading in dBpV

Mg = Meter Reading in dBuV

CiL = Insertion Loss of Cable in dB

AL = Insertion Loss of Attenuator in dB

Example:

Mg = 43.5 dBpV
C|L =0.15dB

A|L =10.2 dB

Rec =435+0.15+10.2
= 53.85 dBpV

6.1.9 Test Results
The EUT complied with the requirements specified for this method. No emissions were
observed which exceeded the specified limits of CISPR 11.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs
Conducted Emissions
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Test Photographs
Conducted Emissions

Test Setup
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Conducted Emissions
Test Data

Retlif Testing Laboratories

Fi

Report No. R-5606N, Rev. B

Page 29 of 143




N9095-d

€ 10 | 183ys eled

1

sw g 1gg deoams ZHY 0€ MBA ZHY 6 Mg Ssoyd#

(s1d G161)
ZHWN 0t doas ZHY 0G| }delS
-V d
VY
24 £S
> ; ¢S LA
ALY ki
gp
ol
1110
pajdnofd 0d /9P
0ol
6o
1B B d
gp § usiplv A 8P €/ 33Y
zZ10Z ‘€1 unp 6pyipgig0 IR
| T “sywir obesony 0} SBUIPESy ¥83d L 958Ud ZH 09 OVA 00 PAISaL peat| :S9j0N
1 apl|, :epow:bunesrdo
E ”38.._ z'€'9 ydeiBeied £00Z:0}-v2609N3| - uoneoyisedsssaL
“E _.mm_.u__._cum._..._r ] wmcn& u.om,.—m._uww_ 00Z O dXV| :ON:J3po
E .ho.znon— wajshsg Bumny ewseld 00z Omn_xm_m_ &EE.«W.H&H_ -au| .E._m:tmef_ b3 HENNSE 5!
| ZHIN 0S 0} ZHY 05} 29UBQIN]SI] [BUIULIDL SUR ‘LL ¥dSIOf ~  ~POUIaNisaL

- I33HS Viiva SNOISSING

SHIRMOLVIOGV'I ONLLSH.L AT ILAY




N909S-d

€ 0 ¢ 193ys Eleq

ZHN 0¢ dois

(s¥d GG}y sw ¢°

lgg doasmg IHY 0€ MEA ZHY 6 MY Sod#

ZHY 06| 34e1S

vd

\AY4

T

24 €S
ZS LA

ap

01
18330

paldnold 04

/8p

G L

BoT
¥esd

gp G usS3ilv A dp €1 3ed

2102 ‘€l unp 92:22:80 puspibyy

| “sywr] abeiany o} sBuipeay Jyead ¢ 8seyd ZH 09 OVA 00% ‘Pajsa) pea| ‘S3j0oN
_ ap _ :apop:Bunessdo
[zroz’eraunt] . :eeq] zegudebeed _ £002:0L-y/609N3| ‘uonesyvadsisay
[ sueweas W] ueowigoai] ) geydy]  onvenes] . 00z Odaxvi| ‘ON-/oPO
E ‘oN-gor| WesAS BUMND ewSeld 007 Ow_mxﬂz_ um_n_Em.W“.«mc.n_ . "ou] ,Ehwctwnxz_ - :J19WO0ISNY
_ _ — . ZHIN 0€ 0} ZH 05} 22UBGINISIQ [eUIULIDL SUIEI ‘L1 mmm_o_ ~ ‘pouleINIsaL

IIIRSVIVASNOISSING - = i - il

mm:moaﬂmom:i ONILSAL AT LLAA R —




N909G-H € JO € 198ys eleq

(s1d g1G1) sw g 188 doamsg ZHY 0€ MEA ZHY 6 MG soY#
ZHN 0¢ dois v . ZHY 06l }4E1S
v d

. 1 . vV

/ o A C\LPes o

gp
(! 01
1sti0O
pajdnolyd 2¢ /98P
01
6o
Hesd
gp g usiiv A 8P €7 324

210z ‘€L unp peigeigo  yuapbyr s

_ "W 9BeIaAY O} SDUIPESY ¥eed € 8SeUd ZH 09 OVA 00 (pojseL pea] :SajON
F _ ——— = : — _ : : = epomBindo
| zLoz ‘gL sunp| - “sejeql z'€'9 ydesbeied 200Z:07Z609N3| :uoneourosds isey
[ suewess W] wuemwiuyoay| ~ oeudy]  ondeuas] 00z O¥dXVW| ~ ON-3POW
E _.”.oz.m_noh_ Ew«w._nw m:E:O memE 00z Omnonﬂz_ .w_mEmmvﬁmh_ . ou| ._.Emn_twn;I_ 113W0JsSns
_ . ZHIN 0F 01 ZH 051 33UBQINISIQ [PUILUIDL SUIRI L) ¥dSIO)] :POYIIWISIL:

_ g o ___I33HS VAVA SNOISSING.
S mEOHéO.Mﬂ T ONLLSAL AT TLAA




RETLIF TESTING LABORATORIES

Test Method:

Customer:

Test Sample:

Model No:

Test Specification:

Operating Mode:

EMISSIONS DATA SHEET

|CISPR 11, Mains Terminal Disturbance 150 kHz to 30 MHz

IHyperlherm, Inc. lJob No: LR-SBOGN

MAXPRO 200 Plasma Cutting System

IMAXF’RO 200 |Serlal No: |AIpha 6

ENB0974-10:2007
Paragraph: 6.3.2

Minimum rated welding current

Technician: [M. Seamans Date: [June 13, 2012
Notes: Lead Tested: 400 VAC €0 Hz Phase 1
Test Lead Quasi-Peak Quasi-Peak Quasl-Peak Average Average Average |
Frequency Tested Reading Limit Margin Readings Limits Margin
MHz dBuV dBuV dB dBuV dBuV dB
0.150 - - 100.0 - - 90.0 “

| : - | - : | :
0.253 L1 72.95 | -27.05 65.61 | -24.4

1 - - r - - 1 :
0.500 - - 100.0 - - 90.0 -
0.500 - - 86.0 - - 76.0 -

1 - - | - . 1 -
2.307 L1 67.33 | -18.67 58.09 | -17.9
3.308 L1 67.28 | -18.72 59.77 | -16.2

1 - - | - - 1 -
5.000 = - 90.0 - - 80.0 -
5.000 - - 90.0 - ~ 80.0 -

| - : | - : | -
5.751 L1 65.43 88.54 -23.11 58.71 78.50 -19.8
7.321 L1 66.33 85.85 -19.52 60.16 76.90 -15.7
9.000 L4 65.44 83.44 -18.00 59.55 73.40 -13.9
9.453 L1 76.67 82.89 -6.22 62.80 72.90 -10.1
14.336 L1 54.76 78.27 -23.51 49.74 68.27 -18.5
16.899 L1 56.02 76.54 -20.52 51.39 66.54 -16.2

1 - - | - - | -
30.000 . . 70.0 . - 60.0 .

EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the

limit are listed on this data sheet.

Data Sheet 1 of 1

R-5606N




RETLIF TESTING LABORATORIES

|

EMISSIONS DATA SHEET

Test Method: [CISF’R 11, Mains Terminal Disturbance 150 kHz to 30 MHz

Customer:; |Hypertherm, Inc. IJob No: IR-SGOGN
Test Sample: MAXPRO 200 Plasma Cutting System
Model No: |MAXPRO 200 JSerial No: lAlpha 3]

Test Specification: EN60974-10:2007

Paragraph: 6.3.2

Operating Mode: Minimum rated welding current

Technician: M. Seamans Date: |June 13, 2012 ]
Notes: Lead Tested: 400 VAC 60 Hz Phase 3

Test Lead Quasi-Peak Quasi-Peak Quasi-Peak Average Average Average
Frequency Tested Reading Limit Margin Readings Limits Margin

MHz dBuV dBuV dB dBuV dBuV dB

0.150 - - 100.0 - - 90.0 -

r - - | - - | -

0.259 L3 74.93 | -25.07 68.91 | -21.1

1 : | - - | :

0.500 - 100.0 - - 90.0 -

0.500 - - 86.0 - E 76.0 5

| - = | - : | -
2.189 L3 68.01 | -17.99 59.58 | -16.42
3.273 L3 70.13 | -15.87 63.30 | -12.7

| - . | - - | -

5.000 - - 90.0 B - 80.0 -

5.000 - - 90.0 - = 80.0 =

| : - | : : | :
7.770 L3 75.40 85.11 -9.71 60.44 751 -14.67
9.060 L3 66.11 83.44 -17.33 60.25 73.4 -13.19
9.450 L3 77.13 82.89 -5.76 59.24 729 -13.65
16.780 L3 55.99 76.54 -20.55 51.34 66.5 -15.20

[ - - 1 - - | :

30.000 - - 70.0 - - 60.0 -

EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the
limit are listed on this data sheel.

Data Sheet 1 of 1
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RETLIF TESTING LABORATORIES

Test Method:

EMISSIONS DATA SHEET

[CISPR 11, Mains Terminal Disturbance 150 kHz to 30 MHz

Customer:

Model No:

Test Sample:

Test Specification:

Operating Mode:

h—lypeﬂherm, Inc. ]Job No: |R-5606N |
MAXPRO 200 Plasma Culting System
[MAXPRO 200 |serial No:  [Alpha 6 B

ENB0974-10:2007

Paragraph: 6.3.2

Minimum rated welding current

Technician: M. Seamans | Date: June 13, 2012 |
INotes: Lead Tested: 400 VAC 60 Hz Phase 2
Test Lead Quasi-Peak Quasi-Peak Quasi-Peak Average Average Average
Frequency Tested Reading Limit Margin Readings Limits Margin
MHz dBuV dBuv dB dBuV dBuv dB
0.150 - - 100.0 - 90.0 -

| - - | - : | -
0.258 -2 75.36 | -24.64 68.11 | -21.9

! - I - - | -
0.500 - 100.0 - ~ 90.0 -
0.500 - - 86.0 - - 76.0 -

1 - - | - - | -
2.196 L2 68.96 | -17.04 50.42 | -16.58
3.273 L2 69.77 | -16.23 62.65 | -13.4

| - - l . : | =
5.000 = - 90.0 - - 80.0 -
5.000 - - 90.0 - - 80.0 %

| : : [ - - | -
7.270 L2 68.76 85.85 -17.09 62.62 75.85 -13.23
9.032 L2 66.42 83.44 -17.02 60.80 73.44 -12.64
16.727 L2 56.98 76.54 -19.56 52.51 66.57 -14.06

| - - | - - 1 -
30.000 < - 70.0 - - 60.0 -

EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the

limit are listed on this data sheel.

Data Sheet 1 of 1
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RETLIF TESTING LABORATORIES

Test Method:

Customer:

Test Sample:

Model No:

Test Specification:

Operating Mode:

EMISSIONS DATA SHEET

CISPR 11, Mains Terminal Disturbance 150 kHz to 30 MHz

Hypertherm, Inc. |Job No:

[R-5606N

L]

MAXPRO 200 Plasma Cutting Systemn

[MAXPRO 200 ~ |serial No:  [Alpha 6

ENB0974-10:2007
Paragraph: 6.3.2

Maximum rated welding current (limited to 25A on AC input)

Technician: M. Seamans |Date: June 13, 2012
Notes: Lead Tested: 400 VAC 60 Hz Phase 1
Tesl Lead Quasl-Peak Quasi-Peak Quasi-Peak Average Average Average ]
Frequency Tesled Reading Limit Margin Readings Limits Margin
MHz dBuV dBuV dB dBuv dBuv dB
0.150 - - 100.0 - - 90.0 -
| - : l - : | -
0.265 L1 76.20 | -23.80 74.16 | -15.8
| - - | i - | :
0.500 - - 100.0 - - 90.0 -
0.500 - - 86.0 - - 76.0 -
| - - | - - | -
2196 L1 64.59 | -21.41 53.60 | -22.4
3.230 % | 68.78 | -17.22 61.14 | -12.7
3.880 L1 78.82 | -7.18 63.33 | -12.7
| : : | : - 1 :
5.000 - - 90.0 - - 80.0 r
5.000 - - 90.0 - - 80.0 =
I - - I - | -
7.260 L1 72.52 85.85 -13.33 65.77 75.85 -10.1
7.750 L1 78.40 85.11 -6.71 63.71 75.11 -11.4
9.440 L1 71.53 82.89 -11.36 5517 72.89 -17.7
| - : | : - | -
| - - | - - | -
I - : | : : |
30,000 - - 70.0 - 60.0 -

EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the

limit are listed on this data sheel.

Data Sheet 1 of 1

R-5606N




RETLIF TESTING LABORATORIES

Test Method:
Customer:

Test Sample:

Model No:

Test Specification:

Operating Mode:

EMISSIONS DATA SHEET

{CISPR 11, Mains Terminal Disturbance 150 kHz to 30 MHz

|Hyperlherm' Inc.

[Job No:  [R-5606N

)L

MAXPRO 200 Plasma Cutting System

[MAXPRO 200

]Serial No: |A!pha 6

ENB0974-10:2007

Paragraph: 6.3.2

Maximum rated welding current (limited to 25A on AC input)

Technician: M. Seamans | Date: June 13, 2012 B
Notes: Lead Tested: 400 VAC 60 Hz Phase 3
Test Lead Quasi-Peak Quasi-Peak Quasi-Peak Average Average T Average
Frequency Tesled Reading Limit Margin Readings Limits Margin
MHz dBuV dBuV dB dBuV dBuV dB
0.150 - - 100.0 - = 90.0 -
| - | - - | -
0.265 L3 77.80 | -22.20 75.77 | -14.2
| - - | - - 1 -
0.500 - - 100.0 - - 90.0 -
0.500 - - 86.0 - - 76.0 -
| - : | : - | -
2.128 L3 66.45 | -19.55 57.70 | -18.30
3.251 L3 70.08 | -15.92 63.92 | -12.1
| - - | - - 1 -
5.000 - - 90.0 - - 80.0 -
5.000 - - 90.0 - - 80.0 =
| - - | - - | -
7.245 L3 73.69 85.85 -12.16 67.40 75.85 -8.4
7.770 L3 78.09 85.11 -7.02 64.53 75.11 -10.6
9.032 L3 66.98 83.44 -16.46 60.97 73.44 -12.5
9.450 L3 76.44 82.89 -6.45 60.94 72.89 -12.0
16.722 L3 43.97 76.54 -32.57 38.33 66.56 -28.2
[ - - | - - | -
30.000 . ! 70.0 - - 60.0 .

EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the

lirnit are listed on this data sheet.

Data Sheet 1 of 1

R-5606N




RETLIF TESTING LABORATORIES

|

Test Method:

Customer:

Test Sample:

Model No:

Test Specification:

Operating Mode:

EMISSIONS DATA SHEET

|EISPR 11, Mains Terminal Disturbance 150 kHz to 30 MHz

| Hypertherm, Inc.

|Joh No:

[R-5606N

MAXPRO 200 Plasma Cutling System

|MAXPRO 200

—|Seria| No: mpha 6

EN80974-10:2007

Paragraph: 6.3.2

Maximum rated welding current {limited to 25A on AC input)

Technician: M. Seamans |Date: June 13, 2012
Notes: Lead Tested: 400 VAC 60 Hz Phase 2
Test Lead Quasi-Peak Quasl-Peak Quasi-Pe;I: A\.re-r.aga Average Average
Frequency Tested Reading Limit Margin Readings Limits Margin
MHz dBuV dBuV dB dBuV dBuV dB
0.150 - - 100.0 - = 90.0 -
| - : | - - | -
0.265 L2 77.99 | -22.01 76.03 | -14.0
1 : z 1 : - J .
0.500 = = 100.0 - = 90.0 -
0.500 " - 86.0 s = 76.0 -
| : . | - - J -
2.158 L2 67.32 | -18.68 58.02 | -17.98
3.254 L2 71.52 | -14.48 63.95 | -12.1
| : : | - - | :
5.000 = = 90.0 - = 80.0 -
5.000 - - 90.0 - = 80.0 -
1 . - I . : |
7.250 L2 73.21 85.85 -12.64 67.35 75.85 -8.5
7.750 L2 78.56 85.11 -6.55 64.59 75.11 -10.5
9.037 L2 68.72 83.44 -14.72 62.73 73.44 -10.7
9.440 L2 72.43 82.89 -10.46 56.97 72.89 -15.9
| - : | - - | -
30.000 - = 70.0 - = 60.0 -

EUT emissions observed throughout the given frequency spectrum were recorded and evaluated.
limit are listed on this data sheet.

Emission levels closest to the

Data Sheet 1 of 1

R-5606N




6.2 CISPR 11, Radiated Emissions, 30 MHz to 1 GHz

6.2.1 Normative Reference
CISPR 11 Edition 4: 2003

6.2.2 Purpose

The purpose of this test was to determine the magnitude of the radio frequency emissions
emanating from the EUT via radiation from the enclosure and connected cabling in the
frequency range of 30 MHz to 1 GHz.

6.2.3 Test Limits
The limits shown in Table 11 and Table 12 were used to determine compliance of the EUT
to the radiated emissions requirements of CISPR 11:

Table 11 - Radiated Emissions, Test Limits, Load Conditions

Group 2, Class A, Quasi-Peak Limit
at 10 Meters (dBuV/m)

30.0 MHz to 230.0 MHz 80.0 to 60.0*
230.0 MHz to 1000.0 MHz 60.0
* Decreasing linearly with logarithm frequency

Frequency Range

Table 12- Radiated Emissions, Test Limits, Idle State
Group 1, Class A, Quasi-Peak Limit
at 10 Meters (dBuV/m)

30.0 MHz to 230.0 MHz 40.0
230.0 MHz to 1000.0 MHz 47.0

Frequency Range

r.@’ Retlif Testing Laboratories
I Report No. R-5606N, Rev. B
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6.2.4 Test Setup
The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, was
placed on the flush mounted turntable, the points of contact being insulated from the

turntable but otherwise constituent with normal use. The turntable positions were relative
to the EUT as follows:

When facing the EUT the front is at 0°, the rear is at 180° and the left side is at 270°. The
test stand was situated such that the nearest part of the boundary of the EUT was located
10.0 m from the measuring antenna.

The AC power cables were routed to the AC mains outlet located on top of the turntable.
Excess power cable length was left on the surface of the turntable. Earth connections,
where required for safety purposes, were connected to a ground reference point on the
turntable. Where not otherwise provided or specified by the manufacturer, they were 1.0 m
long and run parallel to the mains connection at a distance of not more than 0.1 m.

The power and signal cables were oriented in relation to the ground plane in a manner
equivalent to actual use. Excess length of interconnecting cables was bundled at the
approximate center of the cable with bundles 30 to 40 cm in length. Care was taken during
testing to relocate all system components and cabling in an effort to maximize the
emissions from the EUT.

r.® Retlif Testing Laboratories
I Report No. R-5606N, Rev. B
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Figure 3 - Radiated Emissions, Test Setup

Antenna
Mast

Test Antenna

RF Transparrent Enclosure

S,
2

Ground Plane

Test Sample

Turntable l

PRE

AMP
SPECTRUM
ANALYZER

CISPR
COMPLIANT
RECEIVER

Measurement Equipment Room

6.2.5 Test Equipment

The details of the test equipment utilized during the performance of this test method are
shown below:

EN

4029
5053
5070

5152

Manufacturer

RETLIF
EMCO

ROHDE &
SCHWARZ

GENERAL TECHNICS

Description

OPEN AREA TEST SITE
BICONILOG ANTENNA
EMI TEST RECEIVER

Control Computer

d = Measurement Distance

Range

3/ 10 Meters
26 MHz - 3 GHz
20 Hz - 40 GHz

Model No. Cal Date Due Date
RNH 8/21/2009 8/21/2012
3142C 11/14/2011 11/14/2012
ESIB40 10/26/2011 10/26/2012

INDUSTRIAL PC No Calibration Required

Retlif Testing Laboratories

Report No. R-5606N, Rev. B

Page 41 of 143




6.2.6 Test Procedure
With the test instrumentation and the EUT configured as stated above, the following steps
were performed:

1.

2
3

The EUT was operated as detailed in the first operating mode specified in
paragraph 5.5 herein.

The spectrum analyzer was configured to display the frequency range of test.
With the test antenna both horizontally and vertically polarized, the EUT
cabling was relocated in order to maximize the radiated emissions.

The EUT configuration which produced maximum radiated emissions with
respect to the limit was maintained for the duration of testing.

The frequency of test was scanned to determine the frequency of all
emissions from the EUT.

At each frequency upon which an emission was determined to be from the
EUT the following steps were performed in order to further maximize the
observed emissions:

a. The test antenna height was varied from 1.0 m to 4.0 m.
b. The test antenna polarization was varied from vertical to horizontal.
C. The EUT was rotated 360° about its vertical axis.

The RF cable from the test antenna was connected to the CISPR compliant
receiver.

For all emissions found to be within 20 dB of the specified limit, the following
was recorded:

a Frequency of emission.

b. Quasi-Peak detector receiver meter reading.

C Correction factor consisting of antenna factor and cable loss.

d Test antenna height and polarization.

e. Turntable position.

Steps 1 through 8 were repeated for each additional mode of operation
outlined in paragraph 5.5.

r.® Retlif Testing Laboratories
I Report No. R-5606N, Rev. B
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6.2.7 Sample Calculations
Shown below is a sample showing calculations used, either manually or under software
control, to derive the final corrected reading.

Rc=Mg + CiL + AF

Where:

Rc = Corrected Reading in dBuV/M
Mg = Meter Reading in dBuV

CiL = Insertion Loss of Cable in dB
Ar = Antenna Factor in dB

Example:

Mg = 25.3 dBuV
C||_ =3.6dB

Ar =12.4dB

Rc =253+36+12.4
= 41.3 dBuV/M

6.2.8 Test Results
The EUT complied with the requirements specified for this method. No emissions were
observed which exceeded the specified Class A limits of CISPR 11.

See the following photographs and test data for a full presentation of the test setup and
results obtained.

r.® Retlif Testing Laboratories
I Report No. R-5606N, Rev. B
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Test Photographs
Radiated Emissions
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Test Photographs
ated Emissions

Radi

EUT Configuration

SN
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Test Photographs
Radiated Emissions

Test Setup, Horizontal Antenna Polarization

Test Setup, Vertical Antenna Polarization
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Radiated Emissions
Test Data

Retlif Testing Laboratories
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RETLIF TESTING LABORATORIES

EMISSIONS DATA SHEET

Test Method: |CISPR 11, Radiated Emissions 30 MHz to 1 GHz §|
Customer |Hypertherm, Inc. |Job No. IR—SGOGN —I
Test Sample MAXPRO 200 Plasma Cutting System
Model No. IMAXPRO 200 —|Serial No. IAIpha 6 ]
Test Specification: EN60974-10:2007 |
Paragraph 8.3
Operating Mode: Idle
Technician: M. Seamans Date: June 20, 2012 _l
Notes: Tesl Distance: 3 Meters
Detector: Quasi-Peak .
Test Antenna Turntable Uncorrected Correction Correcled Distance Corrected _|- Limit
Frequency Position Position Reading Factor Reading Factor Reading at 10 Meters
MHz (H/V) - Height Degrees dBuV dB dBuV/m dB dBuV/m dBuVim
30.00 - - - - - - - 40.0
| : s - - : . : |
32.14 V-im 270.0 5.75 s frird 23.50 -10.46 13.04 |
32.69 V-1m 180.0 6.24 17.46 23.70 -10.46 13.24 |
33.16 V-1m 0.0 6.38 17.22 23.60 -10.46 13.14 |
33.20 V-1m 90.0 6.81 17.19 24.00 -10.46 13.54 |
34.10 V-1m 180.0 6.39 16.71 23.10 -10.46 12.64 |
35.06 V-1m 270.0 6.59 16.21 22.80 -10.46 12.34 |
35.41 V-1m 0.0 7.08 16.02 23.10 -10.46 12.64 |
39.81 V-1m 180.0 10.20 13.70 23.90 -10.46 13.44 |
44.57 V-1m 270.0 9.84 12.06 21.90 -10.46 11.44 |
44.57 V-1m 180.0 7.64 12.06 19.70 -10.46 9.24 |
44.88 V-1m 90.0 8.55 11.95 20.50 -10.46 10.04 |
52.98 V-1m 270.0 11.99 9.7 21.70 -10.46 11.24 |
53.30 V-1m 90.0 10.45 9.65 20.10 -10.46 9.64 |
60.27 V-1m 270.0 12.12 8.48 20.60 -10.46 10.14 |
66.61 V-1m 270.0 11.10 7.90 19.00 -10.46 8.54 |
72.29 V-1m 270.0 21.84 7.66 29.50 -10.46 19.04 |
118.10 V-1m 270.0 11.07 9.43 20.50 -10.46 10.04 |
131.30 H-2m 180.0 11.62 8.98 20.60 -10.48 10.14 |
139.55 H-2m 180.0 16.43 9.67 26.10 -10.46 15.64 |
144.23 V-1m 180.0 16.38 10.12 26.50 -10.46 16.04 |
| - - - - - - |
230.00 - - - - - - . 40.0
230.00 - - - - - - - 47.0
| - - - - - - - |
367.95 H-2m 180.0 13.00 19.10 32.10 -10.46 21.64 |
369.05 V-1m 90.0 14.68 1912 33.80 -10.46 23.34 |
370.16 V-im 90.0 14.95 19.15 34.10 -10.46 23.64 |
371.64 V-2.5m 180.0 18.82 19.18 38.00 -10.46 27.54 |
372.02 H-1.5m 0.0 16.51 19.19 35.70 -10.46 25.24 |
EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the
limit are listed on this data sheel.

Data Sheet 1 of 2
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RETLIF TESTING LABORATORIES

Test Method:
Customer

Test Sample

Model No.

Test Specification:

EMISSIONS DATA SHEET

|CISPR 11, Radiated Emissions 30 MHz to 1 GHz

[Hypertherm, Inc. JJob No. {R-5606N

L |

MAXPRO 200 Plasma Cutting System

|serial No.  [Alpha 6

[MAXPRO 200

EN60974-10:2007
Paragraph 6.3

Operating Mode: Idie
Technician: M. Seamans Date: June 20, 2012
Notes: Test Dislance: 3 Meters
Detector; Quasi-Peak
Tesi Antenna Turnlable Meter Correction Corrected Distance (.I(:omactez;l Limit
Freguency Position Paosition Reading Factor Reading Factor Reading at 10 Meters
MHz (HAV) - Heighl Degrees dBuV dB dBuVim dB dBuV/m dBuV/m
372.76 V-1m 0.0 23.80 19.20 43.00 -10.46 32.54 |
375.00 V-1m 0.0 25.15 19.25 44.40 -10.46 33.94 |
375.00 H-3m 90.0 13.05 19.25 32.30 -10.46 21.84 [
| - - - - - - r
1000.00 - B - - - - 47.0
EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the
limit are listed on this data sheet.
R-5606N

Data Sheet 2 of 2




RETLIF TESTING LABORATORIES

|

EMISSIONS DATA SHEET

Test Method: |CISPR 11, Radiated Emissions 30 MHz to 1 GHz _l
Customer [Hypertherm, Inc. |JobNo.  |R-5606N ]
Test Sample MAXPRO 200 Plasma Cutting System
Model No. [MAXPRO 200 |serial No.  [Alpha 6 ]
Test Specification: EN60974-10:2007
Paragraph 6.3
Operating Mode: Minimum rated welding current
Technician: M. Seamans Date: June 20, 2012 —|
Notes: Test Distance: 3 Melers
Detector: Quasi-Peak
Tesl Antenna Turntable Uncorrecled Correction Corrected Distance Corrected Limit
Frequency Position Position Reading Factor Reading Faclor Reading al 10 Meters
MHz (HA) - Height Degrees dBuV dB dBuVim dB dBuVim dBuV/m
30.00 - - - - - - - 80.0
| - - - - - - - |
30.08 V-1m 0.0 19.67 18.83 38.50 -10.46 28.04 |
30.09 H-3m 270.0 20.77 18.83 39.60 -10.46 29.14 |
30.12 V-1m 0.0 18.98 18.82 37.80 -10.46 27.34 |
30.15 V-1m 270.0 24.60 18.80 43.40 -10.46 32.94 |
30.30 H-3m 0.0 8.08 18.72 26.80 -10.46 16.34 Decreasing
30.45 H-3m 180.0 10.56 18.64 29.20 -10.46 18.74 linearly
30.73 V-1m 180.0 16.90 18.50 35.40 -10.46 24.94 with
31.40 H-3m 270.0 18.16 18.14 36.30 -10.46 25.84 logarithm
31.44 H-3m 0.0 10.88 18.12 29.00 -10.46 18.54 of
31.57 V-1m 0.0 20.25 18.05 38.30 -10.46 27.84 frequency
31.57 V-1m 270.0 18.65 18.05 36.70 -10.46 26.24 |
31.60 V-1m 0.0 20.96 18.04 39.00 -10.46 28.54 |
33.29 H-1m 180.0 10.06 17.14 27.20 -10.46 16.74 |
33.39 H-3m 270.0 11.81 17.09 28.90 -10.46 18.44 |
33.42 V-1m 0.0 27.33 17.07 44.40 -10.46 33.94 |
33.45 V-1m 180.0 30.24 17.06 47.30 -10.46 36.84 |
33.55 V-1m 0.0 26.40 17.00 43.40 -10.46 32.94 |
33.55 V-1m 270.0 21.70 17.00 38.70 -10.46 28.24 |
33.62 H-3m 0.0 10.13 16.97 27.10 -10.46 16.64 |
33.79 H-3m 0.0 13.52 16.88 30.40 -10.46 19.94 |
34.78 V-1m 270.0 6.64 16.36 23.00 -10.46 12.54 |
40.90 H-1m 180.0 15.70 13.30 29.00 -10.46 18.54 |
41.03 V-1m 0.0 17.55 13.25 30.80 -10.46 20.34 |
41.14 V-1m 180.0 29.09 13.21 42.30 -10.46 31.84 |
42.10 H-3m 0.0 17.91 12.89 30.80 -10.46 20.34 |
42.10 H-3m 270.0 20.61 12.89 33.50 -10.46 23.04 |
43.51 V-1m 0.0 19.39 12.41 31.80 -10.46 21.34 |
43.77 H-3m 0.0 16.17 12.33 28.50 -10.46 18.04 |
45.51 V-1m 270.0 19.96 11.74 31.70 -10.46 21.24 |
EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the
limit are listed on this data sheet.

Data Sheet 1 of 2

R-5606N




RETLIF TESTING LABORATORIES

Test Method:
Customer

Test Sample

Model No.

Test Specification:

Operating Mode:

EMISSIONS DATA SHEET

]CISPR 11, Radiated Emissions 30 MHz to 1 GHz j
|Hypertherm, Inc. IJob No. |R-5606N _l
MAXPRO 200 Plasma Culting System

[MAXPRO 200 |serial No.  [Alpha 6 ]

EN60974-10:2007
Paragraph 6.3

Minimum rated welding current

Technician: M. Seamans Date: IJune 20, 2012 —l
Notes: Test Distance: 3 Meters
Detector: Quasi-Peak -
Test Antenna Turntable Meter Carrection Corrected Distance -Corrected Limit
Frequency Position Paosition Reading Factor Reading Factor Reading at 10 Meters
MHz (HV) - Height Degrees dBuV dB dBuVim dB dBuV/m dBuVim
46.94 H-3m 180.0 15.05 11.25 26.30 -10.46 15.84 |
47.13 V-1m 180.0 18.31 11.19 29.50 -10.46 19.04 |
49.75 V-1m 270.0 16.79 10.31 27.10 -10.46 16.64 |
53.73 V-1m 180.0 14.42 9.58 24,00 -10.46 13.54 |
60.88 V-1m 0.0 16.78 8.42 25.20 -10.46 14.74 |
80.45 V-1m 0.0 19.87 7.93 27.80 -10.46 17.34 |
91.25 V-1m 0.0 23.65 9.05 32.70 -10.46 22.24 |
| : - : : - - : |
230.00 - - - - - - - 60.0 -
230.00 - - - - - - 60.0
| - - - - - - - :
368.68 H-1m 180.0 13.69 19.11 32.80 -10.46 22.34 |
368.68 V-1.5m 0.0 17.59 19.11 36.70 -10.46 26.24 |
3rz2.o01 H-1m 0.0 10.21 19.19 29.40 -10.46 18.94 |
372.02 V-2m 180.0 18.81 19.19 38.00 -10.46 27.54 |
372.76 V-1m 0.0 23.60 19.20 42.80 -10.46 32.34 |
373.51 H-1.5m 0.0 14.98 19.22 34.20 -10.46 23.74 |
375.00 V-1m 0.0 25.15 19.25 44.40 -10.46 33.94 |
1 - - - - - - : |
1000.00 - - - - - - - 60.0

EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the
limit are listed on this data sheet.
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RETLIF TESTING LABORATORIES

EMISSIONS DATA SHEET

Test Method: [CISPR 11, Radiated Emissions 30 MHz to 1 GHz —|
Customer |Hypertherm, Inc. |Job No. R-5606N ]
Test Sample MAXPRO 200 Plasma Cutting System
Model No. |MA)<PRO 200 |Serial No. [Alpha 6 |
Test Specification: EN60974-10:2007
Paragraph 6.3
Operating Mode: Maximum rated welding current (limited to 25A on AC input)
Technician: M. Seamans ~ |pate: [June 20, 2012 ]
Notes: Test Distance: 3 Meters
Detector: Quasi-Peak
Test Anlenna Turntable Uncorrecled Carrection Correcled Distance Correcled T Limit
Frequency Position Position Reading Faclor Reading Factor Reading at 10 Meters
MHz (H/V} - Height Degrees dBuV dB dBuVim dB dBuV/m dBuV/m
30.00 - - - - - - - 80.0
| - - - - - - - |
30.03 V-1m 270.0 19.64 18.86 38.50 -10.46 28.04 |
30.06 H-3m 270.0 15.15 18.85 34.00 -10.46 23.54 |
30.156 V-1m 0.0 12.70 18.80 31.50 -10.46 21.04 |
31.06 V-1m 180.0 10.48 18.32 28.80 -10.46 18.34 |
31.50 V-1m 0.0 10.31 18.09 28.40 -10.46 17.94 Decreasing
32.17 V-1m 0.0 9.67 17.73 27.40 -10.46 16.94 linearly
32.79 V-1m 270.0 10.49 17.41 27.90 -10.46 17.44 with
33.22 V-1m 180.0 16.92 17.18 34.10 -10.46 23.64 logarithm
33.45 V-1m 0.0 11.64 17.06 28.70 -10.46 18.24 of
33.55 V-1m 270.0 14.90 17.00 31.90 -10.46 21.44 frequency
33.62 V-1m 0.0 13.03 16.97 30.00 -10.46 19.54 |
34.64 V-1m 270.0 717 16.43 23.60 -10,46 13.14 |
35.55 V-1m 270.0 7.156 15.95 23.10 -10.46 12.64 |
40.25 V-1m 0.0 15.48 13.52 29.00 -10.46 18.54 |
40.81 V-1m 180.0 25.48 13.32 38.80 -10.46 28.34 |
40.88 V-1m 0.0 18.63 13.27 31.90 -10.46 21.44 |
41.06 H-3m 180.0 16.46 13.24 28.70 -10.48 18.24 |
42,06 H-3m 0.0 14.50 12.90 27.40 -10.46 16.94 |
42.18 H-3m 270.0 17.44 12.86 30.30 -10.46 19.84 |
43.60 H-3m 270.0 12:32 12.38 24,70 -10.46 14.24 |
43.68 H-3m 0.0 11.45 12.35 23.80 -10.46 13.34 |
47.18 H-3m 180.0 16.13 1.17 27.30 -10.46 16.84 |
47.37 V-1m 180.0 21.39 1.1 32.50 -10.46 22.04 |
48,57 V-1m 270.0 22.20 10.70 32.80 -10.46 22.44 |
49.85 H-3m 0.0 12,93 10.27 23.20 -10.46 12.74 |
51.47 V-1m 270.0 20.33 9.97 30.30 -10.46 19.84 |
54.10 V-1m 0.0 14.89 9.51 24.40 -10.46 13.94 |
58.08 V-1m 0.0 21.97 8.83 30.80 -10.46 20.34 |
59.14 V-1m 270.0 22.05 8.65 30.70 -10.46 20.24 |
EUT emissions observed throughout the given frequency spectrum were recorded and evaluated. Emission levels closest to the
limit are listed on this data sheet.
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RETLIF TESTING LABORATORIES

Customer

Model No.

Test Method:

Test Sample

Test Specification:

Operating Mode:

EMISSIONS DATA SHEET

|CISPR 11, Radiated Emissions 30 MHz to 1 GHz

IHypertherm, Inc.

|Job No.

|R-5606N

MAXPRO 200 Plasma Cutling System

[MAXPRO 200

lSeriaI No. ﬁlpha 6

ENB60974-10:2007

Paragraph 6.3

Maximum rated welding current (limited to 25A on AC input)

Technician: M. Seamans |Date: |June 20, 2012
Notes: Test Distance: 3 Meters
Detector: Quasi-Peak ]
Test Anlenna Turntable Meler Correction Corrected Distance Corrected Limit
Frequency Position Position Reading Faclor Reading Factor Reading at 10 Meters
MHz (HIV) - Height Degrees dBuV dB dBuVim dB dBuV/m dBuVim
59.67 H-3m 270.0 22.44 8.56 31.00 -10.46 20.54 |
50.97 V-1m 0.0 22.89 8.51 31.40 -10.46 20.94 |
59.97 V-1m 180.0 19.49 8.51 28.00 -10.46 17.54 |
61.00 V-1m 0.0 23.09 8.41 31.50 -10.46 21.04 |
63.23 H-3m 270.0 18.29 8.21 26.50 -10.46 16.04 |
71.50 H-3m 270.0 19.17 7.63 26.80 -10.46 16.34 |
81.43 V=1m 0.0 2117 8.03 29.20 -10.46 18.74 |
91.44 V-1m 0.0 21.44 9.06 30.50 -10.46 20.04 |
130.38 H-1m 0.0 13.50 8.90 22.40 -10.46 11.94 |
139.55 H-3m 180.0 6.91 9.67 16.58 -10.46 6.12 |
| - - - - - - - |
230.00 = - - - - - E 60.0
230.00 - = = - = - - 60.0
| - . - - - - : |
368.32 H-3m 180.0 12.89 19.11 32.00 -10.46 21.54 |
368.68 V-1.5m 0.0 17.49 19.11 36.60 -10.46 26.14 |
370.16 V-1m 180.0 14.65 19.15 33.80 -10.46 23.34 |
372.39 V-1m 0.0 23.51 19.19 42.70 -10.46 32.24 |
372.76 H-1.5m 0.0 14.70 19.20 33.90 -10.46 23.44 |
373.13 H-3m 0.0 13.99 19.21 33.20 -10.46 22.74 |
375.00 V-1m 0.0 24.75 19.25 44.00 -10.46 33.54 |
| - - - - - - |
1000.00 3 - s - - - - 60.0

EUT emissions observed throughout the given frequency spectrum were recorded and evalualed. Emission levels closest to the

limit are listed on this data sheet.
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6.3 |EC 61000-3-11, Voltage Fluctuation and Flicker

6.3.1 Normative Reference
IEC 61000-3-11: 2000

6.3.2 Purpose
The purpose of this test method was to determine the voltage changes produced by the
equipment under test.

6.3.3 Test Limits
The limits shown below were used to determine compliance of the EUT to the requirements
of IEC 61000-3-11 (as modified by Appendix B of EN 60974-10).

e The value of Pg shall not be greater than 1.0;

e The value of d(t) during a voltage change shall not exceed 3.3% for more than 500
ms;

e The maximum relative voltage change dmax shall not exceed 7%;

Pst and Pit requirements were not applied to voltage changes caused by manual switching.

The limits were not applied to voltage changes associated with emergency switching or
emergency interruptions.

r.® Retlif Testing Laboratories
I Report No. R-5606N, Rev. B
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6.3.4 Power Ports Tested
The following AC power port of the EUT was tested in order to demonstrate compliance:

e 400 VAC, 60 Hz

6.3.5 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, was
placed in its normal orientation. The AC power leads of the EUT were routed through the
breakout box. The voltage reference of the power frequency analyzer was connected
between neutral and the phase under test. The current probe of the power frequency
analyzer was installed on the phase under test.

Figure 4 - Voltage Fluctuation and Flicker, Test Setup

AC Power Source

Plotter
Breakout Box Test Sample

Support
Equipment

Il Phase Under
Test

— Current Probe

\_ Voltage

Reference

Flickermeter
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6.3.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN Manufacturer Description Range Model No. Cal Date Due Date

5047 AEMC CURRENT CLAMP 30 Hz - 5 KHz SR 601 5/1/2012 5/31/2013

529 COMBINOVA POWER MEAS. SYS. 300 1/19/2012 1/31/2013
ANALYZER

6.3.7 Test Procedure
With the test instrumentation and EUT configured as stated above, the following steps were
performed on each AC Input of the EUT:

1. The flickermeter was configured to acquire magnitudes of the voltage
changes produced by the EUT on the first phase under test.
2. The mode of operation of the EUT was configured as specified in Paragraph

5.5 and such that one complete cycle of operation was performed during the
observation period.

3. The flickermeter was configured to measure short term flicker for an
observation period of 10 minutes.

4. The flickermeter was configured to measure long term flicker for an
observation period of two (2) hours.

5, At the end of the observation period the values of Pg; Py d(t), dc and dpax were
recorded.

6. Steps 1 through 5 were repeated for each remaining phase under test.

6.3.8 Test Results
The EUT complied with the requirements specified for this method. No voltage fluctuation
or flicker values were observed in excess of the limit specified in IEC 61000-3-11.

See the following photograph(s) and test data for a full presentation of the test setup and
results obtained.

r.'?J Retlif Testing Laboratories
I Report No. R-5606N, Rev. B
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Test Photographs

Voltage Fluctuation and Flicker

Retlif Testing Laboratories

Fi
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Test Photographs
Voltage Fluctuation and Flicker

Test Setup

r.@J Retlif Testing Laboratories
I Report No. R-5606N, Rev. B
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Voltage Fluctuation and Flicker
Test Data

r.® Retlif Testing Laboratories
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6.4 |IEC 61000-3-12, Power Frequency Harmonics, 100 Hz to 2 kHz

6.4.1 Normative Reference
IEC 61000-3-12: 2004

6.4.2 Purpose

The purpose of this test method was to determine the magnitude of harmonic components
of the AC input current of the EUT over the frequency range of 100 Hz to 2 kHz, the 40th
harmonic.

6.4.3 Test Limits
The limits shown in Table 13 were used to determine compliance of the EUT to the
requirements for balanced three-phase equipment as specified by IEC 61000-3-12.

Table 13 - Power Frequency Harmonics, Test Limits

e Admissible Individualﬂ/l-larmonic Current I/1,? Harfndo“r:;isézﬁem
° Distortion Factors %
s P » )7 THD PWHD
33 10.7 7.2 3.1 2 13 22
66 14 9 5 3 16 25
120 19 12 7 4 22 28
250 31 20 12 7 37 38
>350 40 25 15 10 48 46

The relative values of even harmonics up to order 12 shall not exceed 16/,%. Even harmonics
above order 12 are taken into account in THD and PWHD in the same way as off order harmonics.
Note: Linear interpolation between successive Rsce values is permitted. See also Annex B of EN
61000-3-12.

?|,= Reference Fundamental Current; |, = Harmonic Current Component

6.4.4 Power Port Tested
The following AC power port of the EUT was tested in order to demonstrate compliance:

. 400 VAC, 60 Hz
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6.4.5 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, was
placed in its normal orientation. The AC power leads of the EUT were routed through the

breakout box.

between neutral and the phase under test.

analyzer was installed on the phase under test.

The voltage reference of the power frequency analyzer was connected
The current probe of the power frequency

Figure 5 - Power Frequency Harmonics, Test Setup

AC Power Source

Plotter

Breakout Box

Power Frequency
Harmonics
Measuring System

\ Voltage

Reference

| Phase Under
Test

— Current Probe

6.4.6 Test Equipment

Test Sample

Support
Equipment

The details of the test equipment utilized during the performance of this test method are

shown below:

EN Manufacturer Description

5047  AEMC CURRENT CLAMP

529 COMBINOVA POWER MEAS. SYS.
ANALYZER

Range Model No. Cal Date Due Date
30Hz-5KHz SR 601 5/1/2012 5/31/2013
300 1/19/2012 1/31/2013

Retlif Testing Laboratories
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6.4.7 Test Procedure

With the test instrumentation and EUT configured as stated above, the following steps were
performed on each AC Input of the EUT:

1 The power frequency analyzer was configured to acquire magnitudes of the
harmonic components of the AC input current from 100 Hz to 2 kHz, on the
first phase under test.

2. The EUT was powered on and operating as specified in Paragraph 5.5.

3. The value of AC input power and the magnitude of harmonic emissions were
recorded.

4. Steps 1 through 3 were repeated for each remaining phase under test.

6.4.8 Test Results

The EUT was found to comply with the requirements for this method. No harmonic
emissions were observed which exceeded the limits for balanced three-phase equipment.
The calculated Rsce value based on final measurements was 150. The values for Sgc and
Sequ Will be calculated by Hypertherm and included in their product installation
documentation.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs

Power Frequency Harmonics
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Test Photographs
Power Frequency Harmonics

Test Setup
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Power Frequency Harmonics
Test Data
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RETLIF TESTING LABORATORIES
- EMISSIONS DATA SHEET

Test Method: [1EC 61000-3-12, Harmonics

Custamor prertherm, Inc. |Job No.

Test Sample MAXPRO 200 Plasma Cutting System

Model No. MAXPRO200 o - |Serial No.  [Alpha 6

Test Specification:  |EN 60974-10:2007
i S ) Table B.8; Table 4

Operating Mode: 100% Duty Cycle B -

Technician: [M_ Seamans B ID&_&: ,lJune 21,2012

|Notes:

Phase 1 |

n In In*2 In/I1 (Infi1)*2 n*(In/11)*2 |Harmonic Limit
1 53.30000 2840.89 Current (%) RCSE of 150
2 0.76 0.57760.014258912 0.000203317 1.425891182 8.00
3 0.74 0.5476|0.013883677| 0.000192756 1.38836773 —
4 0.2 0.04| 0.003752345| 1.40801E-05 0.375234522 4.00
5 0.14 0.0196| 0.002626642 | 6.89925E-06 0.262664165 21.50
6 0.05 0.0025 0.000938086| 8.80006E-07 0.09380863 2.67
7 0.2 0.04|0.003752345| 1.40801E-05 0.375234522 14.00
8 0.03 0.0009| 0.000562852| 3.16802E-07 0.056285178 2.00
9 0.06 0.0036(0.001125704] 1.26721E-06 0.112570356 s
10 0.04 0.0016|0.000750469| 5.63204E-07 0.075046904 1.60
11 3.94 15,5236/ 0.073921201 | 0.005464344 7.392120075 8.00
12 0.1 0.01]0.001876173| 3.52002E-06 0.187617261 1.33
13 2.46 6.0516 0.046153846| 0.002130178 4615384615 4.95
14 0.06 0.00360.001125704| 1.26721E-06| 1.77409E-05
15 0.02 0.0004 | 0.000375235| 1.40801E-07| 2.11201E-06
16 0.02 0.0004|0.000375235( 1.40801E-07| 2.25282E-06 Limit (RCSE 150)
17 0.2 0.04|0.003752345| 1.40801E-05|0.000239362| THD 998 2550
18 0.02 0.0004|0.000375235| 1.40801E-07| 2.53442E-06| PWHD 2269 31.25
19 0.12 0.0144|0.002251407| 5.06883E-06| 9.63078E-05|Rsce,i3
20 0.03 0.0009| 0.000562852| 3.16802E-07| 6.33604E-06|Rsce,i5 -85.97
21 0.05 0.0025| 0.000938086| 8.80006E-07| 1.84801E-05|Rsce,i7 -77.08
22 0.04 0.0016| 0.000750469| 5.63204E-07| 1.23905E-05|Rsce,i9
23 1.52 2.3104|0.028517824 0.000813266 0.018705124|Rsce,i11 134.80
24 0.09 0.00810.001688555| 2.85122E-06| 6.84293E-05|Rsce,i13 136.62
25 1.28 1.6384|0.024015009| 0.000576721| 0.014418017|Rsec, THD 8.90
26 0.04 0.0016|0.000750469| 5.63204E-07| 1.46433E-05|Rsce,PWHD 35.91
27 0.05 0.00250.000938086| 8.80006E-07| 2.37602E-05|Volts (RMS) 396.78 |Phase to Phase
28 0.01 0.0001 | 0.000187617| 3.52002E-08| 9.85607E-07 |Amps (Fund.) 53.30
29 0.31 0.0961|0.005816135| 3.38274E-05| 0.000980995| THC 5,32
30 0.02 0.0004| 0.000375235| 1.40801E-07| 4.22403E-06|Amps (RMS) 53.56
31 0.26 0.0676| 0.004878049| 2.37954E-05| 0.000737656
32 0.02 0.0004|0.000375235| 1.40801E-07| 4.50563E-06
33 0.07 0.0049]0.001313321| 1.72481E-06| 5.69188E-05
34 0.04 0.0016|0.000750469| 5.63204E-07| 1.91489E-05
35 0.9 0.81]0.016885553| 0.000285122| 0.009979267|Rsce 136.62
36 0.06 0.00360.001125704| 1.26721E-06| 4.56195E-05
37 0.68 0.4624|0.012757974| 0.000162766| 0.006022338
38 0.03 0.0009| 0.000562852| 3.16802E-07| 1.20385E-05
39 0.02 0.0004] 0.000375235| 1.40801E-07| 5.49124E-06
40 0.01 0.0001|0.000187617| 3.52002E-08| 1.40801E-06 Phase A
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RETLIF TESTING LABORATORIES =S
EMISSIONS DATA SHEET _
Test Method: |IEC 61000-3-12, Harmonics |
Customer IHypertherm. Inc. IJob No, = IR-SGOSN l
Test Sample MAXPRO 200 Plasma Cutting System
Model No. [MAXPRO200 |Serial No.  [Alpha 6
Test Specification: EN 60974-10:2007
Table B.8; Table 4
Operating Mode: 100% Duty Cycle
Technician: M. Seamans IDaté: lJune 21,2012
[Notes:
Phase 2

n In In*2 In/i1 (Inf11)*2 n*(In/l1)*2 |Harmonic Limit

1 51.91000| 2694.6481 Current (%) RCSE of 150

2 0.89 0.7921| 0.01714506| 0.00029395 1.71450588 8

3 0.67 0.4489| 0.01290695| 0.00016659 1.29069543 e

4 0.25 0.0625| 0.00481603| 2.3194E-05 0.48160277 4

5 0.44 0.1936]| 0.00847621| 7.1846E-05 0.84762088 21.5

6 0.03 0.0009| 0.00057792 3.34E-07 0.05779233 2.66666667

7 0.25 0.0625| 0.00481603| 2.3194E-05 0.48160277 14

8 0.03 0.0009] 0.00057792 3.34E-07 0.05779233 2

9 0.07 0.0049| 0.00134849| 1.8184E-06 0.13484878 -

10 0.03 0.0009| 0.00057792 3.34E-07 0.05779233 1.6

1 3.82 14.5924 0.0735889| 0.00541533 7.35889039 8

12 0.01 0.0001| 0.00019264| 3.7111E-08 0.01926411 1.33333333

13 234 5.4756| 0.04507802| 0.00203203 4.50780196 4.95

14 0.01 0.0001| 0.00019264| 3.7111E-08| 5.1955E-07

15 0.04 0.0016| 0.00077056| 5.9377E-07| 8.9065E-06

16 0.01 0.0001| 0.00019264| 3.7111E-08] 5.9377E-07 Limit (RCSE 150)

17 0.22 0.0484 0.0042381| 1.7962E-05| 0.00030535|THD 967919499 255

18 0.02 0.0004| 0.00038528| 1.4844E-07 2.672E-06|PWHD 18.5990577 31.25

19 0.09 0.0081| 0.00173377 3.006E-06| 5.7113E-05|Rsce,i3

20 0.01 0.0001| 0.00019264| 3.7111E-08| 7.4221E-07|Rsce,i5 -79.4708791

21 0.01 0.0001| 0.00019264| 3.7111E-08| 7.7932E-07|Rsce,i7 -75.3066204

22 0.02 0.0004| 0.00038528| 1.4844E-07| 3.2657E-06|Rsce,i9

23 1.3 1.69| 0.02504334| 0.00062717| 0.01442489|Rsce,i11 133.97226

24 0.01 0.0001| 0.00019264| 3.7111E-08| 8.9065E-07|Rsce,i13 132.312079

25 1.08 1.1664| 0.02080524| 0.00043286| 0.01082145|Rsec,THD 6.17449994

26 0.01 0.0001| 0.00019264| 3.7111E-08| 9.6488E-07|Rsce,PWHD | -18.6792309

27 0.05 0.0025| 0.00096321| 9.2776E-07 2.505E-05|Volts (RMS) | 396.033417|Phase to Phase

28 0.01 0.0001| 0.00019264| 3.7111E-08| 1.0391E-06|Amps (Fund. 51.91

29 0.24 0.0576| 0.00462339| 2.1376E-05| 0.0006199|THC 502447012

30 0.02 0.0004| 0.00038528| 1.4844E-07| 4.4533E-06|Amps (RMS)| 52.1525973

31 0.22 0.0484 0.0042381| 1.7962E-05| 0.00055681

32 0 0 0 0 0

33 0.02 0.0004| 0.00038528| 1.4844E-07| 4.8986E-06

34 0.02 0.0004| 0.00038528| 1.4844E-07 5.047E-06

35 0.61 0.3721| 0.01175111| 0.00013809| 0.0048331|Rsce 133.97

36 0.01 0.0001| 0.00019264| 3.7111E-08 1.336E-06

37 0.46 0.2116| 0.00886149| 7.8526E-05| 0.00290546

38 0 0 0 0 0

39 0.02 0.0004| 0.00038528| 1.4844E-07| 5.7893E-06

40 0.01 0.0001| 0.00019264| 3.7111E-08| 1.4844E-06 Phase B
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RETLIF TESTING LABORATORIES
EMISSIONS DATA SHEET _
Test Method: [IEC 61000-3-12, Harmonics ~ |
Customer IHypeﬂherm. Inc. [Job No. [R-SGOSN N
Test Sample MAXPRO 200 Plasma Cutting System
|Model No. [MAXPRO200 |Serial No.  |Alpha 6
Test Specification: EN 60974-10:2007
Table B.8; Table 4
Operating Mode: 100% Duty Cycle
Technician: M. Seamans |Date:  [June 21,2012
Notes:
Phase 3
n In In*2 Infi1 (Infl1)*2 n*(Inf11)*2 |Harmonic Limit
1 52.62 2768.8644 Current (%) RCSE of 150
2 0.54 0.2916| 0.01026226| 0.00010531 1.02622577 8
3 0.46 0.2116| 0.00874192| 7.6421E-05 0.87419232 e
4 0.19 0.0361| 0.00361079| 1.3038E-05 0.36107944 4
5 0.35 0.1225| 0.00665146| 4.4242E-05 0.66514633 21.5
6 0.06 0.0036| 0.00114025| 1.3002E-06 0.11402509 2.66666667
F 0.23 0.0529| 0.00437096| 1.9105E-05 0.43709616 14
8 0.01 0.0001| 0.00019004| 3.6116E-08 0.01900418 2
9 0.1 0.01] 0.00190042| 3.6116E-06 0.19004181 e
10 0.03 0.0009| 0.00057013| 3.2504E-07 0.05701254 1.6
1 3.58 12.8164| 0.06803497| 0.00462876 6.80349677 8
12 0.04 0.0016| 0.00076017| 5.7785E-07 0.07601672 1.33333333
13 2.25 5.0625| 0.04275941| 0.00182837 4.27594071 485
14 0.06 0.0036| 0.00114025| 1.3002E-06| 1.8202E-05
15 0.05 0.0025| 0.00095021 9.029E-07| 1.3543E-05
16 0.01 0.0001| 0.00019004| 3.6116E-08| 5.7785E-07 Limit (RCSE 150)
17 0.19 0.0361| 0.00361079] 1.3038E-05| 0.00022164|THD 8.70505587 25.5
18 0.01 0.0001| 0.00019004| 3.6116E-08| 6.5009E-07|PWHD 146494256 31.25
19 0.12 0.0144| 0.0022805| 5.2007E-06| 9.8813E-05|Rsce,i3
20 0.01 0.0001] 0.00019004| 3.6116E-08| 7.2232E-07|Rsce,i5 -81.4983741
21 0.04 0.0016| 0.00076017| 5.7785E-07| 1.2135E-05|Rsce,i7 -76.0483973
22 0.02 0.0004| 0.00038008| 1.4446E-07| 3.1782E-06|Rsce,i9
23 1.07 1.1449| 0.02033447| 0.00041349| 0.00851029|Rsce,il1 120.087419
24 0.01 0.0001| 0.00019004| 3.6116E-08| 8.6678E-07|Rsce,i13 123.037628
25 0.93 0.8649| 0.01767389| 0.00031237| 0.00780916|Rsec,THD -2.6813103
26 0.03 0.0009| 0.00057013| 3.2504E-07| 8.4511E-06|Rsce,PWHD | -71.3409921
27 0.04 0.0016| 0.00076017| 5.7785E-07| 1.5602E-05|Volts (RMS) | 395.981456|Phase to Phase
28 0 0 0 0 0]Amps (Fund. 52.62
29 0.19 0.0361| 0.00361079| 1.3038E-05 0.0003781|THC 4.5806004
30 0.01 0.0001| 0.00019004| 3.6116E-08| 1.0835E-06|Amps (RMS)| 52.8189956
31 0.17 0.0289| 0.00323071| 1.0437E-05| 0.00032356
32 0 0 0 0 0
33 0.03 0.0009| 0.00057013| 3.2504E-07| 1.0726E-05
34 0.01 0.0001] 0.00019004| 3.6116E-08| 1.2279E-06
35 0.38 0.1444| 0.00722159| 5.2151E-05| 0.0018253|Rsce 123.04
36 0.01 0.0001| 0.00019004| 3.6116E-08| 1.3002E-06
37 0.3 0.09] 0.00570125| 3.2504E-05| 0.00120266
38 0.01 0.0001| 0.00019004| 3.6116E-08| 1.3724E-06
39 0.01 0.0001| 0.00018004| 3.6116E-08| 1.4085E-06
40 0 0 0 0 0 Phase C
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6.5 IEC 61000-4-2, Electrostatic Discharge

6.5.1 Normative Reference
IEC 61000-4-2 Edition 2.0: 2008-12

6.5.2 Purpose

The purpose of this test method was to determine the ability of the EUT to withstand
electrostatic discharges applied directly to the EUT and those applied to objects adjacent to

the EUT.

6.5.3 Test Parameters

The critical parameters of the electrostatic discharge generator and the applied voltage

waveform are shown below:

Air:
Discharge Voltage:
Discharge Polarity:
Discharge Rate:
Rise Time:
Pulse Duration:
Storage Capacitor:

Discharge Resistor:

Contact:
Discharge Voltage:
Discharge Polarity:
Discharge Rate:
Rise Time:
Pulse Duration:
Storage Capacitor:

Discharge Resistor:

8.0 kV
Positive/Negative

1 PPS

0.7 to 1 nanosecond
20 nanoseconds
150 picofarads

330 Ohms

4.0 kV
Positive/Negative

1 PPS

0.7 to 1 nanosecond
20 nanoseconds
150 picofarads

330 Ohms
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6.5.4 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, were
placed on 0.1 m thick insulating supports above the ground reference plane. The minimum
size of the ground reference plane was 1.0 m? and projected beyond the EUT by at least
0.5 m on each side. The ground reference plane was connected to the protective
grounding system. A distance of 1.0 meter minimum was maintained between the
equipment under test and the walls of the laboratory and any other metallic structure. The
EUT was connected to the grounding system in accordance with its installation
specifications. The position of the power and signal cables was representative of
installation practice.

The discharge return cable of the ESD generator was connected to the ground reference
plane. The total length of the cable was 2.0 m. The vertical coupling plane was connected
to the ground reference plane via a cable with a 470 kOhm resistor located at each end.
The vertical coupling plane was positioned parallel to at a distance of 0.1 m from the EUT.

Figure 6 - Electrostatic Discharge, Test Setup

I_ ESD Generator

Vertical
Coupling Plane

]
Ground Strap
with 2

470k ohm Test Sample Gsmund
resistors in line trap

S0cm .
- »>

minimum
d 2%

NOTE: Testsample is placed 10cm above the horizontal ground plane
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6.5.5 Test Point Determination

The ESD generator was set to the continuous discharge mode. With the EUT configured
as stated above, all surfaces of the equipment were probed at a discharge rate of
approximately 10 PPS in order to determine areas on the equipment which were
susceptible. After this probing and/or an engineering evaluation, the test points specified
on the following data sheets were selected.

6.5.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN Manufacturer Description Range Model No. Cal Date Due Date

461 SCHAFFNER ESD SIMULATOR 150PF/3300HM NSG 435 10/17/2011  10/17/2012

6.5.7 Test Procedure
With the EUT and test instrumentation configured as stated above, the following steps were
performed:

1. The ESD generator was configured to apply 4.0 kV contact discharges.

2. Ten (10) positive discharges were then applied to each test point indicated in
the contact discharge test points indicated on the following data sheet at a
repetition rate of 1.0 PPS.

3. The ESD generator was configured to apply negative discharges and step 2
was repeated.

4. Steps 1 through 3 were repeated for each remaining contact discharge level
specified.

B The ESD generator was then configured to apply 8.0 kV air discharges.

6. Ten (10) positive discharges were then applied to each test point indicated in

the air discharge test points specified on the following data sheet at a
repetition rate of 1.0 PPS.

7. The ESD generator was configured to apply negative discharges and step 5
was repeated.

8. Steps 5 through 7 were repeated for each remaining air discharge level
specified.

9. Steps 2 through 8 were repeated for each mode of operation outlined in

Paragraph 5.5.

6.5.8 Test Results

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the electrostatic discharges specified above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs
Electrostatic Discharge
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Test Photographs
Electrostatic Discharge

N
]

Test Setup

Vertical Coupling Plane
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Electrostatic Discharge
Test Data
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RETL[F TESTING LABORATORIES

Tesl Methad

Customer

. SUSCEPTIBILITY DATA SHEET

e .liEC 61000 4 2, ELECTROSTAT!C DISCHARGE

. : [Hy;peﬂherm Inc 'Jbﬁ No: .[EGOSN

Test Sample_. ' MAXPRO 200 Plasma Cutting System
Model No. . . [MAXPRO 200 |Serial No:  |Alpha 6 ||
Test-‘Sgp‘citiqatiqr_\;__-._ : . ENGDQM 10 Electromagnetlc compatnbmty (EMC} Product standard for arc welding equipment
e .. e Table 3
Operating Mode: ~ - [No Load
Climatic Conditions: Temperature 36 5"C Humidity: 26 % Barometric Pressure: 1016 mbars
Teqhn'l'k:iéhf: ' e IVI Seamans Date:  |June 22,2012
Notes:
———— e e
Repetition Test Number of Pulses
Rale Threshold Level & Pulse Polarity Positions Tested
PPS K Volls
Direct application of contact discharges.
1.0 | - 4.0 10 Positive & 10 Negative Front Panel
| | | | Front Panel Screws
I I | | Top Panel
| I | | Top Panel Screws
| I | 1 Left Side Panel
| I | [ Left Side Panel Screws
| I | | Right Side Panel
| | | | Right Side Panel Screws
| I | | Back Panel
| | | | Back Panel Screws
| I | | Air Fitting
1.0 | - 4.0 10 Positive & 10 Negative Filter Fittings
1.0 —— 4.0 10 Positive & 10 Negative |Indirect Application of Contact Discharges
| | | | Vertical Coupling Plane:
| | | | -Front Side of EUT
| I I | -Left Side of EUT
| | | | -Right Side of EUT
1.0 | e 4.0 10 Positive & 10 Negative -Back Side of EUT
The tesl sample did not exhibil any malfunction, degradation of performance or devialion from spacified indication beyond tha tolerances specified by Criteria B of ENG0974
10 or approved tes! plan in accordance with the above siated lest melned as defined by the manufacturer. If no threshold is listed, Inen the highes! level EUT was
subjectad to, was the highest tesl laval
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RETLIF TESTING LABORATORIES

Test Samplq:

Test Method:
Customer: .

Model No."
Test Specification:
O"h'éréiiﬁ_g-_mé"dé:;_ P

Technician: =~

SUSCEPTIBILITY DATA SHEET

|IEC 61 000-4-2, ELI:CTROSTATIC DISCHARGE

IL_IL

|Hyperlherm Inc |J0b No: - IR-SGOSN
. [MAXPRO 200 Plasma f‘ultmg System
:|MAXF’RO 200 |Sarial No: |Alpha 6 |

- - |ENB0974-10, Electromagneuc compatlbmty (EMC) .Product standard for arc weidlng eqmpment

Table 3

Nb Load .

i Temperature 36 5°C

Humidity: 26 %

Baromemc Pressure; 1016 mbars

.M Seamans Date: June 22 2012 ]
Notes:
Repetition [ Test Number of Pu!se;—
Rate Threshold Level & Pulse Polarity Positions Tested
PPS K Volls
Direct application of air discharges.

10 | e 8.0 10 Positive & 10 Negative Main Switch

| | 1 I Control Knobs

| | | | Coolant Cap
1.0 —— 8.0 10 Positive & 10 Negative Air Adjustment Knob

The test sample did not exhibit any malfunction, degradation of performance or deviation from specified ind cation beyond the lolerances specified by Crileria B of ENG0974
10 or approved les! plan in accordance with the above slated tesl method as defined by the manufacturer. If no thrashold is listed, then the highast level EUT was
|subjacled lo, was the highest lesl level
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g £ ~ .SUSCEPTIBILITY DATA SHEET _
Tos]‘. Methbd' y ]lEC 61000-4-2, ELECTROSTATIC DISCHARGE ]
Customer [Hypertherm Inc. [Job No: - [R-5606N |
Test Samp]e  IMAXPRO 200 Plasma Culhng System

[Model No. - [waxPro200 ____JseriaNo: [Alphas ]
te‘git,Spec'if_'i'éé'tio' *[EN60974- 10 Eleclmmagnehc compatiblllty (EMC) - Product standard for arc weldmg eqmpmen!
R o O Table 3
Jopqratlné Mode: [100% Duty Cycle
Climatic Conditions: - {Temperature: 36.5°C Humidity: 26 % Barometric Pressure: 1016 mbars
Tié_i:_lflhiﬁ_lan: " [W. seamans Date: June 22, 2012 ]
Notes: !
Repetition Test Mumber of Pulses
Rate Threshold Level & Pulse Polarity Posilions Tested
PPS K Volts
Direct application of contact discharges,
1.0 —-- 4.0 10 Positive & 10 Negative Front Panel
| | | l Front Panel Screws
| | | | Top Panel
| I | | Top Panel Screws
| | | | Left Side Panel
| | ! | Left Side Panel Screws
| | I I Right Side Panel
| I | | Right Side Panel Screws
| | | | Back Panel
| | I | Back Panel Screws
I | I | Air Fitting
1.0 — 4.0 10 Positive & 10 Negative Filter Fittings
1.0 - 4.0 10 Positive & 10 Negative | Indirect Application of Contact Discharges
| | | | Vertical Coupling Plane:
I | I | -Front Side of EUT
| | | I -Left Side of EUT
| | [ I -Right Side of EUT
1.0 meme 4.0 10 Positive & 10 Negative -Back Side of EUT
The tesl sanple did nol exhibit any mallunction, degradalion of performance or deviation from specified indicalion beyond the lolerances specified by Crileria B of ENG0974
10 or approved tast plan in accordance with the above stataa lest method as defined by the manufacturer Il no thrashold is hsted, then the highes! level EUT was
subjecled lo, was lhe highest test level
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RETLIF TESTING LABORA fORIES

T.est' Methbq: _

SUSCEPTIBILITY DATA SHEET

IEC 61000-4-2, ELECTROSTAT&C DISGHARGE

T s = o T I v

Customer:. " Hypeﬂherm Inc. |Job-No: . [R-5606N |
Té_st._Samp!'e:‘ : MAXPRO 200 Plasma Cutling System ;
[Model No, [wAxPRO200 L |serial No: [Alpha 6 |
Test Speclflcation o] EN60974 10, Electromagnetlc compallblllty (EMC} F’roduct standard for arc weldmg eqmpment
b : i '. R Table 3
obefa;ing.mbde'.- - [100% Duty Cycle
) g Temperature 36.5° C Humidity: 26 % Barometric Pressure: 1016 mbars
Tachnlclan M. Seamans Date: June 22, 2012 |
Notes
Repetition ;I'ESI Number of Pulses
Rate Threshold Level & Pulse Polarity Positions Tested
PPS K Volts
Direct application of air discharges.
1.0 | e 8.0 10 Positive & 10 Negative Main Switch
| | | | Control Knobs
| | I I Coolant Cap
10 | e 8.0 10 Positive & 10 Negative Air Adjustment Knob

The test sample did not exhibit any malfunclion, cegradation of performance or deviation {rom specified indication bayond Ihe lolerances specified by Crileria B of ENG0374
10 or approved test plan in accordance with the above stated lest mathod as definea by the manufacturer. If no threshold is listed, then the highest lavel EUT was
subjecled to, was the highesl test leval

Data Sheet 1 of 1
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6.6 IEC 61000-4-3, Radiated Immunity, 80 MHz to 1 GHz

6.6.1 Normative Reference
|IEC 61000-4-3 Edition 3.2; 2010-04

6.6.2 Purpose

The purpose of this test method was to determine if the EUT was so constructed as to have
an adequate level of intrinsic immunity to radiated electromagnetic fields in the frequency
range of 80 to 1000 MHz, enabling the EUT to operate as intended.

6.6.3 Test Parameters
The critical parameters of the applied electromagnetic field are as shown in Table 14
below:

Table 14 - Radiated Immunity, Test Parameters

Frequency Range 80 to 1000 MHz
Field Strength 10 V/m
Modulation 1 kHz, 80%, AM
Dwell Time 1 second
Polarization of Applied Field Horizontal and Vertical

6.6.4 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, was
placed on 0.05 to 0.15 m high non-metallic test stand within the semi-anechoic test
chamber. The test enclosure ceiling, walls and portions of the floor were treated with a
mixture of ferrite tile and carbon impregnated foam absorber. The EUT was positioned
such that the front edge of the stand was at, and parallel to, the vertical plane which
defined the uniform field area. Excess length of cables interconnecting units of the EUT,
were bundled low inductively in the approximate center of the cable to form a bundle 30 to
40 cm in length. Unterminated cables and those exiting the test area were routed
horizontally along the front edge of the uniform field area on the non-metallic supports.

The field generating antenna was positioned in the same location as during calibration. An
RF signal generator was connected to the input of the RF power amplifier. The output of
the RF power amplifier was connected to an RF coupler which in turn was connected to the
test antenna. A power meter was connected to the forward power port of the RF coupler.

The RF signal generator and power meter were connected to a control computer via a
GPIB port. The control computer was running software which adjusted the forward power
at each frequency step necessary to obtain the specified field strength. The necessary
forward power was calculated based upon that recorded during field uniformity calibration,
which was performed prior to testing as specified in paragraph 6.2.2 of IEC 61000-4-3.
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Figure 7 - Radiated Immunity, Test Setup
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6.6.5 TestE
The details o
shown below:

quipment
f the test equipment utilized during the performance of this test method are

EN Manufacturer Description Range Model No. Cal Date Due Date
4025 UNIVERSAL SHIELDED ENCLOSURE - 100dB, 14kHz - 10GHz 24X16X12 2/17/2012 2/28/2013
SHIELDING TEST CHAMBER
4025FU RETLIF FIELD UNIFORMITY 80 - 2700 MHz ANECHOIC ROOM 4/2/2012 4212013
4202 EMCO BICONILOG 26 MHz - 2.7 GHz 3142 Inspect Before Use
4994 AMPLIFIER RF POWER AMPLIFIER 80-1000MHz, 250W 250W1000 3/19/2012 3/31/2013
RESEARCH
5058 BOONTON POWER METER 10 KHZ - 100 GHZ 4232A 9/6/2011 9/6/2012
5059A BOONTON POWER SENSOR 10 KHZ - 8 GHZ 51011-EMC 9/6/2011 9/6/2012
5151 DELL Control Computer Optiplex 755 No Calibration Required
5176 WERLATONE DUAL DIRECTIONAL 80MHZ-1GHZ C5982-10 2/23/2012 2/28/2013
COUPLER
530A MARCONI SIGNAL GENERATOR 10 kHz-1.2 GHz 2023 10/20/2011  10/20/2012
6.6.6 Test Procedure
With the EUT configured as described above, the following steps were performed:
1. The field generating antenna was horizontally polarized with the front of the
EUT facing the antenna.
2 The software on the control computer was initiated, which performed the
following steps:
a. The software calculated the forward power required at each frequency
step to attain the specified field level.
b. The output frequency of the signal generator was adjusted to the start
frequency of the test.
C. The output level of the generator was increased until the required
power was measured at the forward port of the RF coupler.
d. The specified modulation was enabled.
e. This condition was held for the dwell time specified in the test
parameters.
f. The frequency was incremented by 1%.
g. Steps ¢ through f were repeated until the EUT was subjected to the
specified field strength over the entire frequency range of test.
3. At each frequency step, the EUT was monitored for degradation or
malfunction.
4. The field generating antenna was vertically polarized and steps 2 and 3 were
repeated.
5. Steps 2 through 4 were repeated with each of the rear, left and right sides of
the test sample facing the field generating antenna.
6. Steps 2 through 5 were repeated for each mode of operation outlined in

Paragraph 5.5.
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6.6.7 Sample Calculations
Shown below is a sample showing calculations used to determine the forward power
necessary to obtain the required test field strength in V/M.

PT=PC—R

Where:

Pt = Test Forward Power in dBm

Pc = Calibration Forward Power at E¢ in dBm
R=20LOG (Ec/ET)

Ec = Calibration Field Strength in V/IM

E+= Required Test Field Strength in V/IM

Example:
Ec=18.0 VIM
Er=10.0 VIM
Pc =31.5dBm

Pt =31.5-(20 LOG (18.0/10.0)
=31.5-20 LOG (1.8)
=31.5-20 LOG (.255)
=31.5-5.1
= 26.4 dBm

6.6.8 Test Results

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the radiated electromagnetic field specified above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs
Radiated Immunity
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Test Photographs
Radiated Immunity
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Vertical Antenna Polarization, 80 MHz to 1 GHz
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Radiated Immunity
Test Data
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RETLIF TESTING LABORATORIES

c!.gsto_mer:

Test Method:
Test Sample:

Model No. -

Test Specification:

SUSCEPTIBILITY DATA SHEET

. 'IIEC 61000-4-3, Radiated immunity 80 MHz to 1 GHz

|Jo_b No: [R-SBDIBJN

= |Hypertherm,.ir.1c:_

MAXF'RO 200 ?Iasma Cultihg Systarﬁ

T

-_ MAXPRO 200 . |Seria| No: If’\tlphas. .

~ |EN60974-10, Electromagnetic compétibility -(EMG) - .Product standard for arc weid.ing eﬁuipment

10 or approved tesl plan in accordance with the above slated lest mathad as defined by the manufacturar. If no thrashold is listed, then the highest level EUT was
subjeclad lo, was the highesl test leval,

Y = Table 3
bbé'rgting Mode: - [No Load )
Giirhatlc Conditiori_s: Iimperalure: 23.5°C Humidity: 44 % Barometric Pressure: 1010 mbars
Technician: ,FSeamans Date: IJune 19, 2012 I
Notes: ’
Test Tes! o
Frequency Threshold Level Modulation Antenna Polarily
MHz Vim
80 R 10 80% AM 1 kHz Verlical & Horizontal
| I | I |
| I I | |
| I I I |
| | | | |
| | | I |
| | | [ |
I | | I |
| | | | :
| | | I |
| | I I |
| | | | |
| | | | |
| | | | [
| | | I |
| | I | |
| | | | |
| | [ | |
1000 | - 10 80% AM 1 kHz Vertical & Horizontal
The last sampte did not exhibit any malfunction, degradalion of parformance or deviation from specified indication beyond the tolerances specified by Crileria A of ENSCO74
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= RETLIF TESTING LABORATORIES

~ SUSCEPTIBILITY DATA SHEET

Tegt"Met_hdd_:--. _|IEC 61000-4-3, Radiated Immunity 80 MHz to 1 GH
|Gustomer: |Hypertherm, Inc. IJob No: IR-EBOSN
Test Sample: MAXPRO 200 Plasma Cutting System
|Model No.- [MAXxPRO 200 |Serial No:  |Alpha 6 ]
Tes_t_Spaclﬂcation: '|ENB0974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment
Tl Table 3
Operating Mode: 100% Duty Cycle
Climatic Conditions: Temperature: 23.5°C Humidity: 44 % Barometric Pressure: 1010 mbars
Technician: M. Seamans ]Date: IJune 19, 2012 ]
|Notes:
Test Test -
Frequency Threshold Level Madulation Antenna Polarity
MHz Vim
80 oo 10 80% AM 1 kHz Vertical & Horizontal
| | | | [
| [ | | [
| ! | | |
| | | | |
| | | | |
| [ | | [
| [ [ | [
| | | | |
| | | | |
| | | | |
| | | | [
| | | | |
| | | | |
[ 1 [ | |
| | | | |
| | | I |
[ | | | |
1000 | @ — 10 80% AM 1 kHz Vertical & Horizontal

The tast sample did nol exhibit any malfunction. degradation of parformance or devialion from specified incication
10 or approved lest plan in accordance with Ihe above stated test method as defined by the manufacturer. If no threshold is listed, than the highest level EUT was

subjected to, was the highest lest level

beyond the lolerances specified by Critenia A of ENE0974
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6.7 IEC 61000-4-4, Electrical Fast Transient / Burst, Power Ports

6.7.1 Normative Reference
IEC 61000-4-4 Edition 2.1: 2011-03

6.7.2 Purpose

The purpose of this test method was to determine if the EUT was so constructed as to have
an adequate level of intrinsic immunity to electrical fast transient bursts applied to input
power leads, enabling the EUT to operate as intended.

6.7.3 Test Parameters
The critical parameters of the electrical fast transient/burst generator and the applied
waveform are shown below:

Transient Voltage: 0.5 kV, 1.0 kV, 2.0 kV
Transient Polarity: Positive and Negative
Repetition Rate: 5 kHz

Rise Time of Pulse: 5ns + 30%

Pulse Duration: 50 ns = 30%

Burst Period: 300 ms £ 20%

Burst Duration: 15 ms + 20%

6.7.4 Power Ports Tested
The following power ports of the EUT were tested, in the coupling mode shown, in order to
demonstrate compliance:

o 400 VAC, 60 Hz
o Coupling Modes:
= Phase 1 to Earth Reference
= Phase 2 to Earth Reference
= Phase 3 to Earth Reference
* Ground to Earth Reference
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6.7.5 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, were
placed on 0.1 m thick insulating supports above the ground reference plane. The minimum
size of the ground reference plane was 1.0 m? and projected beyond the EUT by at least
0.1 m on each side. The ground reference plane was connected to the protective
grounding system. A distance of 0.5 m minimum was maintained between the equipment
under test and the walls of the laboratory and any other metallic structure. The EUT was
connected to the grounding system in accordance with its installation specifications. All
cables to the EUT were placed on the 0.1 m insulating support above the ground reference
plane. The cables not under test were routed as far as possible from the port under test, in
order to minimize the coupling between cables.

The test generator including the coupling/decoupling network was placed directly on, and

bonded to, the ground reference plane. The length of power leads connecting the EUT to
the coupling/decoupling network was 0.5 m.

Figure 8 - Electrical Fast Transient Burst, Power Ports Test Setup

0.5 m Minimum to
l4——— any Conductive
Structure

\ J

EUT

EFT Generator
and CDN on and
Bonded tothe |[®—— 0.5m —

Ground
Reference Plane '\
Power Lead | 0.1 m Support |

1 Under Test

T

AC MAINS

Ground Reference Plane
Minimum Dimensions 1.0 mx1.0m
Project 0.1 meter beyond EUT
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6.7.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN Manufacturer Description Range Model No. Cal Date Due Date

5104 EMC-PARTNER  SURGE GENERATOR 4KV EFT-SURGE-DIPS ~ TRANSIENT 2000 10/20/2011 10/20/2012

5105 EMC-PARTNER  COUPLING/DECOUPLING 480V 3phase 32amp CDN2000A-06-32  Inspect Before Use
NET

6.7.7 Test Procedure
With the EUT and test instrumentation configured as stated above, the following steps were
performed:

1. The transient generator was configured to apply 0.5 kV transients.

2: Positive transients were applied to the input power leads in the coupling
modes specified above, for a period of 1 minute for each mode.

3. The EUT was continuously monitored for malfunction or degradation as
specified in Paragraph 5.6 herein.

4. The transient generator was configured to apply negative transients and
steps 2 and 3 were repeated.

5. Steps 2 through 4 were repeated for each remaining test level specified.

6. Steps 2 through 5 were repeated for each mode of operation outlined in

Paragraph 5.5.

6.7.8 Test Results

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the electrical fast transients/bursts specified
above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs

Electrical Fast Transients/Bursts
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Test Photographs
Electrical Fast Transients/Bursts

Power Port Test Configuration
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Electrical Fast Transients/Bursts
Test Data
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RETLIF TESTING LABORATORIES

Test Method:
Customer:

Test Sample:

Model No.
Test Specification:

Operating Mode:
Climatic Conditions:

SUSCEPTIBILITY DATA SHEET

[IEC 61000-4-4,

Electrical Fast Transient Burst

[Hypertherm, Inc. |Job No:  [R-5606N ]
MAXPRO 200 Plasma Cutting System
[MAXPRO 200 |Serial No:  |Alpha 6 |

ENG0874-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment

Table 4

No Load

Temperature: 20.5°C

Humidity: 685 % Barometric Pressure: 1011 mbars

Technician: M. Seamans IDate: June 13, 2012 —|
Notes:
Test Burst Burst Test Pulse Test Injection
Frequency Period Duration Threshold Level Polarity Lead Tested Duration Method
kHz mS K Volts 400 VAC 60 Hz 3 Phase Minutes
5.0 300 15 05,1.0&20 + & - L1to PE 1 CDN
I I | | | | L2 to PE | CDN
| | | | | | L3 to PE | CDN
| | | I I I Ground to PE | CDN
5.0 300 15 - 0.5,1.0&2.0 +&- All to PE 1 CDN

subjecled lo, was

the highesl lesl level.

The test sample dia not exhibit any malfunclion, degradalion of performance or devialion from specified indicalion beyond the lolerances specified by Crileria B of ENG0S74
10 or approved \es! pian in accordance wilh the above statad test method as definad by the manufacturer, Il no threshold is listed, then the highes! level EUT was

Data Sheet 1 of 1
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RETLIF TESTING LABORATORIES

Customer:

Model No,

Test Method:

Test Sample:

Test Specification:

Operating Mode:
Climatic Conditions:

SUSCEPTIBILITY DATA SHEET

IIEC 61000-4-4, Electrical Fast Transient Burst

[Hypertherm. Inc.

|Job No:

|R-5606N

L Il |

MAXPRO 200 Plasma Cutting System

[MAXPRO 200

|Ser]al No: lAIpha 6

ENB0974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipmenl
Table 4

100 % Duty Cycle
Temperature: 20.5°C

Humidity: 65 %

Barometric Pressure: 1011 mbars

Technician: M. Seamans June 13, 2012 _]
Notes: i
Tesl Bursl Bursl Test Pulse Test Injection
Frequency Period Duration Threshold Level Polarity Lead Tested Duration Method
kHz mS K Volts 400 VAC 60 Hz 3 Phase Minules
5.0 300 15 05,10&20 + & - L1 to PE 1 CDN
| I | | | | L2 to PE | CDN
| | | | | | L3 to PE | CDN
| | I | | I Ground to PE | CDN
5.0 300 15 — 05,10&20 +&- All to PE 1 CDN

The test sample did not exhibil any malfunclion, degrada

subjecled to, was the highest lest lavel.

ion of pedormance or devialion from specified indication beyond the tolerances specified by Cril
10 ar approved tesl plan in accordance with the above staled les! method as defined by the manufacturer. If no threshold is listed, then the highest level EUT was

eria B of ENG0S74
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6.8 IEC 61000-4-4, Electrical Fast Transient / Burst, I/O Cables

6.8.1 Normative Reference
IEC 61000-4-4 Edition 2.1: 2011-03

6.8.2 Purpose

The purpose of this test method was to determine if the EUT was so constructed as to have
an adequate level of intrinsic immunity to electrical fast transient bursts applied to 1/O
cables, enabling the EUT to operate as intended.

6.8.3 Test Parameters
The critical parameters of the electrical fast transient/burst generator and the applied
waveform are shown below:

Transient Voltage: 0.5 kV, 1.0 kV, 2.0 kV
Transient Polarity: Positive and Negative
Repetition Rate: 5 kHz

Rise Time of Pulse: 5ns + 30%

Pulse Duration: 50 ns = 30%

Burst Period: 300 ms £ 20%

Burst Duration: 15 ms £ 20%

6.8.4 1/O Port Tested
The following 1/O port of the EUT was tested in order to demonstrate compliance:

¢ Remote Cable
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6.8.5 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, were
placed on 0.1 m thick insulating supports above the ground reference plane. The minimum
size of the ground reference plane was 1.0 m? and projected beyond the EUT by at least
0.1 m on each side. The ground reference plane was connected to the protective
grounding system. A distance of 0.5 m minimum was maintained between the equipment
under test and the walls of the laboratory and any other metallic structure. The EUT was
connected to the grounding system in accordance with its installation specifications. All
cables to the EUT were placed on the 0.1 m insulating support above the ground reference
plane. The cables not under test were routed as far as possible from the port under test, in
order to minimize the coupling between cables.

The test generator including the capacitive coupling clamp was placed directly on, and
bonded to, the ground reference plane. The I/O port under test was installed in the
capacitive coupling clamp. The length of I/O port between the capacitive coupling clamp
and EUT was 0.5 m. The output of the test generator was connected to the end of the
capacitive coupling clamp nearest the EUT.

Figure 9 - Electrical Fast Transient Burst, /0O Cables Setup

0.5 m Minimum to
l¢———— any Conductive —————pp
Structure

EUT

To Support
Equipment | capacitive Coupling [<#—— 0.5 m ——]
Clamp
I/O Part Under | 0.1 m Support ]
Test

EFT Generator

and CDN on and _

Bonded to the Coaxial

Ground Connection
Reference Plane

|||——I

Ground Reference Plane
Minimum Dimensions 1.0mx1.0m
Project 0.1 meter beyond EUT
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6.8.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN Manufacturer Description Range Model No. Cal Date  Due Date
467B  SCHAFFNER CAPAC. COUPLING CLAMP CDN 125 Inspect Before Use
5104 EMC-PARTNER SURGE GENERATOR 4KV EFT-SURGE-DIPS TRANSIENT 2000 10/20/2011 10/20/2012

6.8.7 Test Procedure
With the EUT and test instrumentation configured as stated above, the following steps were
performed:

1. The transient generator was configured to apply 0.5 kV transients.
Positive transients were applied to the first I/O cable specified for a period of
1 minute.

3. The EUT was continuously monitored for malfunction or degradation as
specified in Paragraph 5.6 herein.

4. The transient generator was configured to apply negative transients and

steps 2 and 3 were repeated.

Steps 2 through 4 were repeated for each remaining test level specified.
Steps 2 through 5 were repeated for each 1/O cable tested.

Steps 2 through 6 were repeated for each mode of operation outlined in
Paragraph 5.5.

N oo

6.8.8 Test Results

Observation:
During the application of -2.0 kV electrical fast transients / bursts applied to the Remote
Cable, the EUT output shut off and required manual intervention for reset.

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the electrical fast transients/bursts specified
above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs

Electrical Fast Transients/Bursts
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Test Photographs
Electrical Fast Transients/Bursts
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I/O Port Test Configuration
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Electrical Fast Transients/Bursts
Test Data
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= RETLIF TESTING LABORATORIES

SUSCEPTIBILITY DATA SHEET

Test Method: |IEC 61000-4-4, Electrical Fast Transient Burst —|
Customer: |Hypertherm. Inc. ]Job No: |&5606N j
Test Sample: MAXPRO 200 Plasma Cutting System
Model No. LMAXPRO 200 |Seria| No: IAIpha 6 |
Test Specification: EN60974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment
Table 5

Operating Mode: No Load
Climatic Conditions: Temperature: 20.5°C Humidity: 65 % Barometlric Pressure: 1011 mbars
Technician: M. Seamans Date: |Juns 19, 2012
Notes: Injection Method: Capacitive Clamp

Test Burst Burst Test Pulse Test

Frequency Perlod Duration Threshold Level Polarity /O Lead Tested Duration
kHz mS K Volts Minutes
5.0 300 15 —- 0.25,0.5,1 &2 + & - Remote Cable 1.0

The lest sampla did nol exhibit any malfunclion, degradation of performance or deviation from specified indication beyond the lolerances spacified by Crileria B of ENB0S74

10 or approved tes| plan In accordance with the abova stated lest method as defined by the manufacturer. If no threshold is listed, then the highes! level EUT was
subjecled to, was the highesl test level.
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RETLIF TESTING LABORATORIES

Test Method:

Customer: |Hyperlherm. Inc. |Job No: |R-5605N
Test Sample: MAXPRO 200 Plasma Cutting System
Model No. [MAXPRO 200 |serial No:  [Alpha 6 |
Test Specification: ENB60974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment
Table 5
Operating Mode: 100 % Duty Cycle
Climatic Conditions: Temperature: 20.5°C Humidity: 65 % Barometric Pressure: 1011 mbars
Technician: [M. Seamans | Date: [June 18, 2012 ]

SUSCEPTIBILITY DATA SHEET

|IEC 61000-4-4, Electrical Fast Transient Bursl

L}

Notes: Injection Method: Capacitive Clamp
Test Burst Burst Test Pulse Tesl
Frequency Period Duration Threshold Level Polarity I/0 Lead Tested Duration
kHz mS K Volls Minutes
5.0 300 15 - 0.25,05,182 + & - Remote Cable 1.0

The lest sample did nol exhibil any malfunction, degradation of performance or davialion from specified indicalion beyond Ithe lolerances specified by Criteria B of ENG0974
10 or approved lest plan in accordance with Lhe above stated test method as defined by the manufaclurer. If no threshold is listed, then the highest level EUT was

subjected lo, was the highest les! level.
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6.9 |EC 61000-4-5, Surge, Power Leads

6.9.1 Normative Reference
IEC 61000-4-5 Edition 2.0: 2005-11

6.9.2 Purpose

The purpose of this test method was to determine if the EUT was so constructed as to have
an adequate level of intrinsic immunity to common and differential mode surges applied to
input power leads, enabling the EUT to operate as intended.

6.9.3 Test Parameters
The critical parameters of the applied surge waveform are shown below:

Voltage: 0.5 kV, 1.0 kV Differential Mode

0.5 kV, 1.0 kV, 2.0 kV Common Mode
Polarity: Positive and Negative
Phase Angle:90°, 180°, 270"

Open Circuit Short Circuit
Rise Time: 1.2 psec 8.0 usec
Duration: 50.0 psec 20.0 usec

Rep Rate: 1 ppm

6.9.4 Power Ports Tested
The following power ports of the EUT were tested, in the coupling mode shown, in order to
demonstrate compliance:

400 VAC, 60 Hz

o Coupling Modes:
= Common Mode: Phase 1 to Ground
= Common Mode: Phase 2 to Ground
= Common Mode: Phase 3 to Ground
= Differential Mode: Phase 1 to Phase 2
= Differential Mode: Phase 1 to Phase 3
= Differential Mode: Phase 2 to Phase 3
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6.9.5 Test Setup
The EUT and associated cabling was configured as detailed in paragraph 5.0 herein. The

EUT was connected to the grounding system in accordance with its installation
specifications.

The input power leads of the EUT were connected to the capacitive coupling/decoupling
network contained within the test generator. The length of power leads connecting the
EUT to the capacitive coupling/decoupling network did not exceed 2.0 m.

Figure 10 - Surge, Power Leads, Test Setup

Surge Generator EUT
Powe{r Input
@)
Power Cord
Maximum Length 2.0 m
Power
Source
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6.9.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN

5104
5106

Manufacturer Description Range Model No. Cal Date  Due Date

EMC-PARTNER  SURGE GENERATOR 4KV EFT-SURGE-DIPS  TRANSIENT 2000 10/20/2011 10/20/2012

EMC-PARTNER  COUPLING/DECOUPLING 480V 3phase 32amp CDN2000A-06-32 Inspect Before Use
NET

6.9.7 Test Procedure
With the EUT and test instrumentation configured as stated above, the following steps were

performed:

1. The transient generator was configured to apply 0.5 kV transients.

2.  Five positive 0.5 kV transients were applied to the power leads in the coupling
modes specified, at a repetition rate not exceeding 1 ppm, at each specified
phase angle.

3. The EUT was continuously monitored for malfunction or degradation as specified
in Paragraph 5.6 herein.

4.  The transient generator was configured to apply negative transients and steps 2
and 3 were repeated.

5.  Steps 2 through 4 were repeated for each remaining test level specified.

6. Steps 2 through 5 were repeated for each mode of operation outlined in

Paragraph 5.5.

6.9.8 Test Results

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the surges specified above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs
Surge
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Test Photographs
Surge
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Surge
Test Data
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RETLIF TESTING LABORATORIES

Test Method:
Customer:

Test Sample:

Climatic Conditions:

SUSCEPTIBILITY DATA SHEET

[IEC 61000-4-5, Surge

[Hyperlherm, Inc. |Job No: [R~5606N

L L]

MAXPRO 200 Plasma Cutting System

Model No. [MAXPRO 200 |Serial No:  [Alpha 6 ]
Test Specification: ENB0974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment
Operating Mode: No Load

Temperature: 23.5°C Humidity: 63 % Barometric Pressure: 1018 mbars

Technician: M. Seamané Date: June 1.4. 2012
Notes:
it of Pulses/ Test Pulse Injection
PPM Threshold Level Palarity Lead Tested Phase Angle Method
K Volts 400 VAC 60 Hz 3 Phase
51 | - 05,10&2.0 +/- L1 to Ground 90; 180; 270 CDN
| | | | L2 to Ground | CDN
51 | - 0.5,1.0&20 +/- L3 to Ground 90, 180; 270 CDN
51 | - 05&1.0 +/- L1toL2 90; 180; 270 CDN
| | | | L1toL3 | CDN
5M1 | e 058&1.0 +/- L2to L3 90, 180; 270 CDN

The test sample did not exhibit any malfunction, degradation of parformance or deviallon from specified indication beyond the lolerances specified by Crileria of ENB0974-
10 or approved test plan in accordance with the above staled tes! method as defined by the manufacturer. If no thrashold is listed, then the highes! lavel EUT was
subjecled lo, was lhe highesl lest level.
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RETLIF TESTING LABORATORIES

Test Method:
Customer:

Test Sample:

Model No.

Test Specification:

Operating Mode:
Climatic Conditions:

SUSCEPTIBILITY DATA SHEET

[IEC 61000-4-5, Surge

] Hypertherm, Inc.

IJob No:

[R-5606N

MAXPRO 200 Plasma Cutting System

MAXPRO 200

]Serial No: |AIpha 6

EN60974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment

100 % Duty Cycle
Temperature: 23.5°C

Humidity: 63 %

Barometric Pressure: 1018 mbars

Technician: M. Seamans June 14, 2012 |
Notes:
# of Pulses/ Test Pulse Inieclio-; —
PPM Threshold Level Polarity Lead Tested Phase Angle Method
K Vaolts 400 VAC 60 Hz 3 Phase
51 e 0.5,1.0&20 +/- L1 to Ground 90; 180; 270 CDN
| | | | L2 to Ground | CDN
51 eeen 0.5,1.0&2.0 +/- L3 to Ground 90; 180; 270 CDN
51 | - 05&1.0 +/- L1tolL2 90; 180, 270 CDN
I | | L1toL3 | CDN
5M e 05&1.0 +/- L21oL3 90; 180; 270 CDN

The tesl sample did not exhibit any malfunction, degrada

j to, was the highest tes! laval.

lon of performance or deviation from specified indication beyond the lolerances specified by Crl
10 or approved lest plan in accordance with the above slaled lest method as defined by the manufacturer, If no threshold Is listed, then the highest level EUT was

erla of ENBO9T4-

Data Sheet 1 of 1
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6.10 IEC 61000-4-6, Conducted Immunity, Power Ports, 0.15 to 80 MHz

6.10.1 Normative Reference
IEC 61000-4-6 Edition 3.0: 2008-10

6.10.2 Purpose

The purpose of this test method was to determine if the EUT was so constructed as to have
an adequate level of intrinsic immunity to radio frequency electromagnetic energy injected
into input power leads in the frequency range of 0.15 to 80 MHz, enabling the EUT to
operate as intended.

6.10.3 Test Parameters
The critical parameters of the applied electromagnetic energy for testing the power ports
were as shown below:

Frequency Range: 0.15 to 80 MHz

Applied Signal Level: 10 Vrms

Modulation: 1 kHz, 80%, AM

Injection Method: Coupling Decoupling Network (CDN)
Step Size: 1%

Dwell Time: 1.0 second

6.10.4 Power Port Tested
The following power port of the EUT was tested in order to demonstrate compliance:

o 400 VAC, 60 Hz
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6.10.5 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, were
placed on 0.1 m thick insulating supports above the ground reference plane. The minimum
size of the ground reference plane was 1.0 m? and projected beyond the EUT by at least
0.1 m on each side. The ground reference plane was connected to the protective
grounding system. A distance of 0.5 m meter minimum was maintained between the
equipment under test and the walls of the laboratory and any other metallic structure. The
EUT was connected to the grounding system in accordance with its installation
specifications. All cables to the EUT were supported at least 30 mm above the ground
reference plane. The cables not under test were routed as far as possible from the cable
under test, in order to minimize the coupling between cables.

A coupling/decoupling network was installed in series with the power input leads of the port
under test. The coupling/decoupling network was bonded to the ground reference plane at
a distance of 0.1 to 0.3 meters from the EUT.

An RF signal generator was connected to the input of the RF power amplifier. The output
of the RF power amplifier was connected to an RF coupler which in turn was connected to
the CDN. A power meter was connected to the forward power port of the RF coupler.
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Power Source

Sk

Figure 11 - Conducted Immunity, Power Ports Test Setup
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6.10.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN

4895
4975
5046
5112
532

602

Manufacturer Description Range Model No. Cal Date Due Date
AGILENT / HP SPECTRUM ANALYZER 9kHz - 22GHz 8593EM 10/20/2011  10/20/2012
ENI RF POWER AMPLIFIER 100 kHz - 150 MHz 325LA-HP 10/24/2011  10/24/2012
MARCONI SIGNAL GENERATOR 10 kHz - 1.2 GHz 2023A 4/30/2012  4/30/2013
JFW INDUSTRIES 6.0DB ATTENUATOR DC - 4 GHz 50FHC-006-50N 1/19/2012  1/31/2013
WERLATONE HIGH POWER DIR .01 - 1000 MHz C2630 10/26/2011  10/26/2012
COUPLER

FCC COUPLING/DECOUPLING 150 kHz - 230 MHz FCC-801-M4-25 2/16/2012  2/28/2013

NET

6.10.7 Test Procedure
With the EUT configured as described above, the following steps were performed:

1.

2

o Sl

0 g

The output frequency of the signal generator was adjusted to the start
frequency of the test.

The output level of the generator was increased until the required power was
measured at the forward port of the RF coupler.

The specified modulation was enabled.

This condition was held for the dwell time specified in the test parameters.

The frequency was incremented by 1%.

Steps 2 through 5 were repeated until the EUT was subjected to the specified
test level over the entire frequency range of test.

At each frequency step, the EUT was monitored for degradation or malfunction.
Steps 1 through 7 were repeated with each remaining power port tested.

Steps 2 through 8 were repeated for each mode of operation outlined in
Paragraph 5.5.

6.10.8 Test Results

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the conducted disturbances specified above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs
Conducted Immunity

Power Port Test Configuration
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Conducted Immunity
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RETLIF TESTING LABORATORIES

Test Method:
Customer:

Test Sample:

Model No:
Test Specific

Operating Mode:
Climatic Conditions:

SUSCEPTIBILITY DATA SHEET

[IEC 61000-4-6, Conducted Immunity 150 kHz to 80 MHz

{Hypertherm. Inc.

JJobNo:  [R-5606N

MAXPRO 200 Plasma Cutting System

[MAXPRO 200

_|Serial No: |Alpha 6

ation:

ENBG0974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment

Table 4

No load

Temperature: 27.5°C

Humidity: 61 % Barometric Pressure: 1013 mbars

Technician: M. Seamans IDale: [June 21,2012 ]
Notes:
Test -I_In-ieclion
Frequency Threshold Limit Maodulation Lead Tested Method

MHz Vrms 400 VAC 60 Hz 3 Phase

0.15 - 10 80% AM 1 kHz ne CDN
| I | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| I | I | |

80 10 80% AM 1 kHz - CDN

|subjecled lo, was the highesl lest level.

The test sample did not exhibil any malfunction, degradation of parformance or devialion from specified indication beyond the lolerances specified by Criteria of ENG0B74-
10 or approved tesl plan in accordance wilh the above slated test method as defined by the manufacturer. If na threshold is listed, then the highest lavel EUT was

Data Sheet 1 of 1
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RETLIF TESTING LABORATORIES

Test Method:

SUSCEPTIBILITY DATA SHEET

IIEC 61000-4-6, Conducted Immunity 150 kHz to 80 MHz

Customer: [Hypertherm, Inc. |JobNo:  [R-5606N |
Test Sample: MAXPRO 200 Plasma Cutting System
Model No: [MAXPRO 200 |Serial No:  |Alpha 6 |
Test Specification: ENB0974-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment
Table 4
Operating Mode: 100% Duty Cycle
Climatic Conditions: Temperature: 27.5°C Humidity: 61 % Barometric Pressure: 1013 mbars
Technician: IM. Seamans Date: June 21, 2012
Notes:
Tesl = Injection
Frequency Threshold Limit Madulation Lead Tesled Method
MHz Vrms 400 VAC 60 Hz 3 Phase
0.15 - 10 80% AM 1 kHz CDN
| I | I | |
| I | I | |
| | | | | |
| | | | | |
| | | | | |
I I I I | |
| | | | | |
| | | | | |
| | | | | |
| | | I | |
[ | | | | |
| | | | | [
| I | I | [
80 10 80% AM 1 kHz CDN

The les| sample did not exhibil any malfunction, degradation of performance or deviation from specified indication beyond the lolerances specified by Criteria of EN60274-
10 or aporoved test plan in accordance wilh the above slaled test method as defined by the manufacturer. If no threshold is listed, then the highest level EUT was
subjected to, was the highest tesl level.

Data Sheet 1 of 1
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6.11 IEC 61000-4-6, Conducted Immunity, I/O Ports, 0.15 to 80 MHz

6.11.1 Normative Reference
IEC 61000-4-6 Edition 3.0: 2008-10

6.11.2 Purpose

The purpose of this test method was to determine if the EUT was so constructed as to have
an adequate level of intrinsic immunity to radio frequency electromagnetic energy injected
into 1/0 ports in the frequency range of 0.15 to 80 MHz, enabling the EUT to operate as
intended.

6.11.3 Test Parameters
The critical parameters of the applied electromagnetic energy for testing the 1/0 ports were
as shown below:

Frequency Range: 0.15 to 80 MHz

Applied Signal Level: 10 Vrms

Modulation: 1 kHz, 80%, AM

Injection Method: Bulk Cable Injection (BCI)
Step Size: 1%

Dwell Time: 1.0 second

6.11.4 1/0 Port Tested
The following I/O port of the EUT was tested utilizing coupling mode shown, in order to
demonstrate compliance:

e Remote Cable
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6.11.5 Test Setup

The EUT and associated cabling, configured as detailed in paragraph 5.0 herein, were
placed on 0.1 m thick insulating supports above the ground reference plane. The minimum
size of the ground reference plane was 1.0 m? and projected beyond the EUT by at least
0.1 m on each side. The ground reference plane was connected to the protective
grounding system. A distance of 0.5 m meter minimum was maintained between the
equipment under test and the walls of the laboratory and any other metallic structure. The
EUT was connected to the grounding system in accordance with its installation
specifications. All cables to the EUT were supported at least 30 mm above the ground
reference plane. The cables not under test were routed as far as possible from the port
under test, in order to minimize the coupling between cables.

An injection device was installed on the I/O port under test, at a distance of 0.1 to 0.3
meters from the EUT.

An RF signal generator was connected to the input of the RF power amplifier. The output
of the RF power amplifier was connected to an RF coupler which in turn was connected to
the injection device. A power meter was connected to the forward power port of the RF
coupler.
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Figure 12 - Conducted Immunity, I/O Ports Test Setup
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6.11.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN

4895
4975
5046
531

532

602

Manufacturer Description Range Model No. Cal Date Due Date
AGILENT / HP SPECTRUM ANALYZER  9kHz - 22GHz 8593EM 10/20/2011  10/20/2012
ENI RF POWER AMPLIFIER 100 kHz - 150 MHz 325LA-HP 10/24/2011  10/24/2012
MARCONI SIGNAL GENERATOR 10 kHz - 1.2 GHz 2023A 4/30/2012  4/30/2013
FISCHER CUSTOM PROBE 10 kHz - 100 MHz F-120-3A-1 5/1/2012 5/31/2013
COMM

WERLATONE HIGH POWER DIR .01 - 1000 MHz C2630 10/26/2011  10/26/2012
COUPLER

FCC COUPLING/DECOUPLING 150 kHz - 230 MHz FCC-801-M4-25  2/16/2012  2/28/2013
NET

6.11.7 Test Procedure
With the EUT configured as described above, the following steps were performed:

!

2.

2 o 00

~

The output frequency of the signal generator was adjusted to the start frequency of
the test.

The output level of the generator was increased until the required power was
measured at the forward port of the RF coupler.

The specified modulation was enabled.

This condition was held for the dwell time specified in the test parameters.

The frequency was incremented by 1%.

Steps 2 through 5 were repeated until the EUT was subjected to the specified test
level over the entire frequency range of test.

At each frequency step, the EUT was monitored for degradation or malfunction.
Steps 2 through 7 were repeated for each mode of operation outlined in Paragraph
5.5

6.11.8 Test Results

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the conducted disturbances specified above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs
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Test Photographs
Conducted Immunity

I/O Port Test Configuration. Bulk Current [jection
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Conducted Immunity
Test Data
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== RETLIF TESTING LABORATORIES

Test Method:

SUSCEPTIBILITY DATA SHEET

|IEC 61000-4-6, Conducted Immunity 150 kHz to 80 MHz

Customer: lHyperlherm, Inc. |J0b No: |R~5606N |
Test Sample: MAXPRO 200 Plasma Cutting System
Model No: [MAXPRO 200 |serial No:  [Alpha 6 |
Test Specification: EN609874-10, Electromagnetic compatibility (EMC) - Product standard for arc welding equipment
Table 5
Operating Mode: No load
Climatic Conditions: Temperature: 27.5°C Humidity: 61 % Barometric Pressure: 1013 mbars
Technician: M. Seamans Date: June 21, 2012 |
Notes:
Test Injection
Frequency Threshold Limit Modulation Lead Tested Method
MHz Vrms Unshielded I/0s
0.15 10 80% AM 1 kHz BCI
| | | | Remote Cable |
80 10 80% AM 1 kHz BCI

The tes! sample did nol exhibil any malfunclion, degradation of parformance or deviation from spacified indication beyond the lolerances specified by Criteria of ENG0974-
10 or approved lest plan in accordance with the above stated lest method as defined by the manufacturer. If no threshold is lisled, then the highast level EUT was
subjecled 1o, was tha highest les! level.

Data Sheet 1 of 1
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RETLIF TESTING LABORATORIES

|

SUSCEPTIBILITY DATA SHEET

Test Method: EC 61000-4-6, Conducted Immunity 150 kHz to 80 MHz —|
Customer: |Hypertherm, Inc. |Job No: ]R—SGOSN ]
Test Sample: MAXPRO 200 Plasma Cutting System
Model No: [MAXPRO 200 |serial No:  |Alpha 6 ]
Test Specification: ENB0974-10, Eleclromagnetic compalibility (EMC) - Product standard for arc welding equipment
Table 5
Operating Mode: 100% Duty Cycle
Climatic Conditions: Temperature: 27.5°C Humidity: 61 % Barometric Pressure: 1013 mbars
Technician: M. Seamans Date: IJune 21, 2012
Notes:
Tesl Injection
Frequency Threshold Limit Modulation Lead Tested Method
MHz Vrms Unshielded IfOs
0.156 e 10 80% AM 1 kHz BCI
| | I | Remote Cable |
80 - 10 80% AM 1 kHz BCI

Tha test sample did not exhibit any malfunclion, degradation of performance or deviation from specified indication beyond the tolerances specified by Criteria of EN60974-
10 or approved les! plan in accordance with the above staled tes| method as defined by the manufaclurer. If no threshold Is listed, then the highest level EUT was
subjected lo, was the highesl les| level,

Data Sheet 1 of 1
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6.12

IEC 61000-4-11, Voltage Dips and Interrupts

6.12.1 Normative Reference
|[EC 61000-4-11 Edition 2.0: 2004-03

6.12.2 Purpose
The purpose of this test method was to determine the effects that voltage dips and
interrupts of the AC input voltage had on the EUT's operation.

6.12.3 Test Parameters

The parameters of the voltage dips and interrupts are shown in Table 15:

Table 15 - Volta

ge Dips and Interrupts, Test Parameters

Test Duration Voltage Variation Rep
Freq Rated % of Test Rep | Criteria
o Cycles | m3ec Voltage Rated | Voltage e
1 60 0.5 10 400 100 0 10 sec 3 B
2 60 5 100 400 100 0 10 sec 3 C

6.12.4 Power Port Tested

The following power port of the EUT was tested in order to demonstrate compliance:

s 400 VAC, 60 Hz

6.12.5 Test Setup

The EUT and associated cabling was configured as detailed in paragraph 5.0 herein. The
EUT was connected to the grounding system in accordance with its installation
specifications. The input power to the EUT was provided by a programmable AC power
source. An oscilloscope was connected across the AC output of the programmable AC

power source.
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Figure 13 - Voltage Dips and Interrupts, Test Setup

Programmable AC
Power Source

Vaoltage Manitor

Oscilloscope

Plotter AC Input EUT

6.12.6 Test Equipment
The details of the test equipment utilized during the performance of this test method are
shown below:

EN Manufacturer Description Range Model No. Cal Date Due Date

4274  ATC MULTI-RANGER 0.01 Sec - 999 Min. 365A Inspect Before Use
TIMER/COUNTER

4932 CRYDOM RELAY 40A, 480VAC D4840 No Calibration Required

4932A CRYDOM RELAY 40A, 480VAC D4840 No Calibration Required

4932B CRYDOM RELAY 40A, 480VAC D4840 No Calibration Required

5110 BK PRECISION DC POWER SUPPLY 30V /3A 1630 Calibrate Before Use
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6.12.7 Test Procedure
With the EUT and test instrumentation configured as stated above, the following steps were

performed:
1.

2.

~o

The programmable AC power source was configured to provide voltage
deviation number 1 specified in the table above.

The parameters of voltage deviation number 1 were verified on the
oscilloscope.

The power input leads of the EUT were connected to the programmable AC
power source and the EUT was placed in the operating mode detailed in
Paragraph 5.5 herein.

Voltage deviation number 1 was applied. The number of repetitions and the
repetition rate was as specified in the table above.

The EUT was monitored for any degradation as specified in Paragraph 5.6
herein.

Steps 1 through 5 were repeated for each remaining voltage deviation.

Steps 2 through 6 were repeated for each mode of operation outlined in
Paragraph 5.5.

6.12.8 Sample Calculations
Shown below is a sample showing calculations used to determine the time duration, in
milliseconds, of AC Power Line Dips and Interrupts.

T = Cy x (1000/F)

Where:

T, = Interrupt Duration in Milliseconds
Cii = Number of Cycles

F = AC Line Frequency

Example:
Y2 Cycle Dropout at 50 Hz
Cy=0.5

F = 50
T

=0.5 x (1000/50)
=0.5x%x20
= 10 milliseconds

6.12.9 Test Results

The EUT complied with the requirements specified for this method. The test sample did
not exhibit any malfunction or degradation of performance beyond that specified in
Paragraph 5.6 herein when subjected to the voltage dips and interrupts specified above.

See the following photographs and test data for a full presentation of the test setup and
results obtained.
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Test Photographs

Voltage Dips and Interrupts
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Test Photographs
Voltage Dips and Interrupts
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Voltage Dips and Interrupts
Test Data
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RETLIF TESTING LABORATORIES

rer—

prertherm Inc
i

| MAXPRO 200 Piasma Cutling Systam

1 -,. EN609?4 10 Eiectrcmagnelfc cumpalibillly (EMG} Producl standard for arc Weldmg equfpmenl e e
: Table 4

[100% Duty Cydle
& Temperalure 23"0 Humidity: 44 % Barometﬂc Pressure: 1010 mbars

s .- e

'[M. Seamans : ) ;!5 'l‘ June 19, 2012" o
251! o - e MEL R Lt n
| Lead Tested 400 VAC 60 Hz 3 Phase

Ope J‘ﬁs 'szd :
éhm {icoshatisheh,

o

i

Voltage Times Repelition Specifled
Deviation Duration Applled Interval Criteria
Percent mS Seconds
100 10 3 10 B
100 100 3 10 c

The test sample did nol exhibll any malfuncllon, degradalion of parfarmance or deviallon from apecﬁad Indication beyond lhe lolerances speclfied by Criterla B &

C of ENB0974-10 or approved test plan In accordance with the above staled test melhod as defined by the manufacturer. If no threshold Is listed, then the highest
level EUT was subjecled lo, was the highas! lesl level.
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[MAXPRO 200 Plasma Culting System
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| Temperature: 23°C Humidity: 44 % Barometrlc Pressure: 1010 mbars
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EN60974 10 Eleclromagneﬂc compatlbi[[ty (EMC) Product standard for arc weldlng equrpmenl h
5 Table 4 fi
. {No Load B A

et (M. Seamans Date:, ! 4
iy Lead Tested: 400 VAC 60 Hz 3 Phase

|
Times Repetition Specified
Davlation Duratlon Applied Interval Criterla
Percent mS Seconds
100 10 3 10 B
100 100 3 10 Cc
The test sample did nol exhiblt any malfunction, degradallon of performance or devlallon from specified Indicalion beyond the lalerances specified by Criteria B &
C of EN60974-10 or approved las! plan In accordance with the above slaled lest method as defined by lhe manufaclurer. If no threshold Is listed, then the highesl
Ievel EUT was sub lo, was (he highest test level.
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CE Marking As Required By
The EMC Directive
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The CE Marking As Required By Council Directive 2004/108/EC, the EMC Directive,
in Accordance with the CE Marking Directive (93/68/EEC)

General Marking Requirements

The EMC Directive does not require that a date be placed with the mark. The CE Marking
can be placed in any one of the following locations:

a) on the device

b) on the packaging

c) in the instruction manual

d) on the warranty/guarantee certificate
The CE marking shall have a height of not less than 5 mm and shall maintain the
proportions shown above.

NOTES:

1) By placing the CE marking on a product, the manufacturer is stating that the device
complies with ALL applicable EC directives. The test report in which this information
is contained shows compliance of the device to the requirements of the EMC
directive only, other directives may or may not be applicable at this time.

2) The information shown above is valid as of the issue date of the test report in which
it is contained.
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Contents of the Declaration of
Conformity As Required By
The EMC Directive

The EC Declaration of Conformity must contain the following information:
oA reference to Directive 2004/108/EC;

e |dentification of the apparatus to which it refers, as set out in Article 9(1), each apparatus
shall be identified in terms of type, batch, serial number or any other information allowing
for the identification of the apparatus;

e The name and address of the manufacturer and, where applicable, the name and
address of his authorized representative in the Community;

e A dated reference to the specifications under which conformity is declared to ensure the
conformity of the apparatus with the provisions of this Directive;

e The date of that declaration;

e The identity and signature of the person empowered to bind the manufacturer or his
authorized representative.

Notes:

The manufacturer or his authorized representative in the Community shall hold the
technical documentation and the EC Declaration of Conformity at the disposal of the
authorities for a period of at least ten years after the date on which such apparatus was last
manufactured. If neither the manufacturer nor his authorized representative is established
within the Community, the obligation to hold the EC Declaration of Conformity and the
technical documentation at the disposal of the competent authorities rests with the person
who places the apparatus on the Community market.

“Hold at the disposal’ covers the obligation of “Making documentation available to the
competent authority”.

The concept of holding at the disposal of means:

e There shall be one person in the Community responsible for making available the EC
Declaration of Conformity and the technical documentation;

e This person must present the EC Declaration of Conformity and the technical
documentation upon request by the competent authorities, within a reasonable time.
He has to take positive actions to make it actually available to those authorities (send
a copy of the file, email, etc.);
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Notes (con’t.):

e Failure to present the information within a reasonable period in response to a request
by the authorities constitutes an infringement of one of the administrative
requirements of the EMC Directive.

e This person does not need to be in material possession of the documents. The
documents can be kept on the manufacturer's premises, even if the manufacturer is
outside the Community. However the authorities, who have limited geographical
jurisdiction, cannot be expected to go beyond their frontiers to examine the technical
documentation at the manufacturer's premises. The manufacturer or his authorized
representative in the Community is obligated to hold the required documents in such a
way that they can be presented to the authorities upon first request and within a
reasonable time. The onus rests with the manufacturer or his authorities’
representative in the Community to ensure that the documentation is provided.

e Where neither are present in the Community, the responsibility for the provision of this
information rests with the person first placing the products onto the Community
market.

e The manufacturer has to provide the documentation and cannot use the argument that
it contains confidential information (e.g. commercial confidentiality).

e The information to be made available on request needs not to be an original document
but can be a copy. In addition, the technical documentation can be kept in any format
(for example as a hard copy of CD-ROM or any other electronic storage method),
which allows it to be made available within a reasonable period of time.
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We, the undersigned,

Manufacturer:

Sample Declaration of Conformity

Company Logo

Address, City:

Country:

Phone Number:

Fax Number/E-mail:

Authorized Representative in Europe:

Address, City:

Country:

certify and declare under our sole responsibility that the following apparatus:

Description:

Manufacturer:

Brand:

Identification:

Restrictive Use:

conforms with the essential requirements of the EMC Directive 200/108/EC, based on the following

specifications applied:

EU Harmonized Standards:
(Note: This should match the Certification issued with this report.)

The technical documentation is kept at the following address:

Company:

Address, City:

Country:

Phone Number:

Fax Number/E-mail:

Name and Position of Person Binding the Manufacturer of his Authorized

Representative:
{Full Name}

{Signature}

{Title/Position}

{Date}
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