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Section 1 Report summary
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Section 1 Reportsummary

1.1 Test specifications

EN 55032:2012/AC:2013

AS/NZS CISPR:2015

CISPR2:2015

FCC 47 CFR Part 15, Subpayi/Brification
ICES®D03 Issué January 2016

EN 6100€8-2:2014

EN 6100€8-3:2013

1.2 Exclusions

Electromagnetic compatibility of multimedia equipmenEmission requirements

Electromagnetic compatibility of multimedia equipmenEmission requirements

Electromagnetic compatibility of multimedia equipmenEmission requirements

Title 47: Telecommunication; Parti%Radio Frequency Devices

Information Technology Equipment (ITd)imits and methods of measurement

Limits for harmonic current emissions (equipment input currd@6 A per phase)

Limitation of voltage changes, voltage fluctuations and flicker in publie/dtage supply systemfgr
equipment with rated currendK1l6 A per phase and not subject to conditional connection

None

1.3 Statement of compliance

In the configuration tested, the EUT was fowampliant.

Testing waperformedagainst all relevant requirements of the testandard except as noted in section 1.2 above. Reslitsined indicate that the
product under testompliesin full with the requirements tested. The test results relate only to the items tested.

{SS af{NBYY2F (Said NBadzZ G&a¢ F2N) FdZ& f RSGFAfaod

1.4 Testreport revision history

Tablel.4-1: Test report revision history

Revision # Date of issue

Details of changes made to test report

TRF March 22, 2018

Original report issued
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Section 2 Summary of test results

2.1 Testingperiod

Test start date
Test end date

March 2, 2018
March 14, 2018

2.2 International test results
Table2.2-1: Result summarfor Class B equipmefEquipment intended primarily foise in a residential environment)

Standard Clause Test description Verdict

EN 55032: 2012 + AC: 2013 Aad Radiated emissions at frequencies up to 1 GHz measured at 10 m digfaniiy N

AS/NZS CISPR 32: 2ab8 CISPR 32: 2015 OATS/SAC)

EN 55032: 2012 + AC: 2013 A4 Radiated emissions at frequencies up to 1 Gtéasured at 3 m distandgacility Pass

AS/NZS CISPR 32: 2ab8 CISPR 32: 2015 ' OATSI/SAC)

AS/NZS CISPR 32: 2ab8 CISPR 32: 2015 A4.3 Radiated emissions at frequencies up to 1 GHz measured at 10 m digkaRe Not applicable

AS/NZS CISPR 32: 2@b8 CISPR 32: 2015 Ad.4 Radiated emissions at frequencies up to 1 GHz measurgdnadlistance(FAR) Not applicable

: + AC: . . . .

iglflszoss(z_‘,lggll?zszhfﬁnzﬁo(]:-?SPR 32: 2015 A5.1and A5.2  Radiated emissiorat frequencies above 1 GHz measured at 3 m distance Pass

EN 55032: 2012 + AC: 2013 A9.1and A9.2 Conducted emisions from AC mains power ports Pass

AS/NZS CISPR 32: 2@b8 CISPR 32: 2015 Al:fb?d Conducted emisions from AC mains power ports Pass

EN 55032: 2012 + AC: 2013 All.1l Conductedasymmetric mode emissions measured with AAN Not applicable

EN 55032: 2012 + AC: 2013 All.2 Conducted asymmetric mode emissions measured @it and current probe Not applicable

EN 55032: 2012 + AC: 2013 Al1.3 Conducted asymmetric mode emissiansasured with Grrent probe Not applicable

AS/NZS CISPR 32: 2ab8 CISPR 32: 2015 Al21 Conducted asymmetric mode emissions measured with AAN Not applicable

ASINZS CISPR 32: 2@h8 CISPR 32: 2015 Al22 Conducted asymmetric mode emissions measured @it and current probe Not applicable

AS/NZS CISPR 32: 2ab8 CISPR 32: 2015 Al123 Conducted asymmetric mode emissions measured witfiedt probe Not applicable
Conducted differential voltage emissions for Television receivers (analogue or digit:

EN 55032: 2012 + AC: 2013 Al2.1 video recorders and PC TV broadcast receiver tuner cards working in channels bett  Not applicable
30 MHz and 1 GHz, and digital audio receivers.

EN 55032: 2012 AC: 2013 A12.2 Qonducted d‘ifferential voltage emissions for Tuner units (not the LNB) for satellite e s
signal reception

EN 55032: 2012 + AC: 2013 A123 Conducted differential voltage emissions for Frequency modulation audio receivers Not applicable
PCtuner cards

EN 55032: 2012 + AC: 2013 Al2.4 Conducted differential voltage emissions for Frequency modulation car radios Not applicable
Conducted differential voltage emissions for EUTs with RF modwatput ports (for

EN 55032: 2012 + AC: 2013 Al12.5 example DVD equipment, video recorders, camcorders and decoders etc.) designe Not applicable
connect to TV broadcast receiver tuner ports
Conducted differential voltage emissions foelevision receivers (analogue or digital),

ASINZS CISPR 32: 2@b8 CISPR 32: 2015 A131 video recorders and PC TV broadcast receiver tuner cards working in channels bet Not applicable
30 MHz and 1 GHz, and digital audio receivers.

ASINZS CISPR 32: 2a86 CISPR 32: 2015 A132 C_onductecﬂlf_ferentlal voltage emissions for Tuner units (not the LNB) for satellite Not applicable
signal reception

AS/NZS CISPR 32: 2686 CISPR 32: 2015 A133 Conducted differential voltage emissions for Frequency modulation audio receivers N sl
PC tuner carsl

ASINZS CISPR 32: 2ab8 CISPR 32: 2015 A134 Conducted differential voltage emissions for Frequency modulation car radios Not applicable
Conducted differential voltage emissions #WJTs with RF modulator output ports (for

ASINZS CISPR 32: 2ab8 CISPR 32: 2015 A135 example DVD equipment, video recorders, camcorders and decoders etc.) designe Not applicable

connect to TV broadcast receiver tuner ports

Notes:

Apply only 4.1 or A42 or A4.3 or A4.4 foradiated emissionat frequencies up to 1 GHz

Report reference IEB498021TRFEMC

Pageb of 104



Section 2: Summary of test results

2.2 International test results, continued
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Table2.2-2: EN 61008-2:2014 results

Test description Verdict
Harmonic current emissiohs Pass
Notes: 1Harmonic classificatioA
Table2.2-3: EN 6100€B-3:2013results

Test description Verdict
Voltage fluctuations and flicker Pass
Notes: 1None
2.3 North America test results

Table2.3-1: Result summarfor emissions
Standard Clause Test description Verdict
FCC 47 CFR Part 15, Subpart B §15.109  Radiated emissions limits Pass
FCC 47 CFR Part 15, Subpart B §15.107  Conducted emissions limits (AC mains) Pass
ICESD03 Issue 6 6.1 AC Power Line Conducted Emissions Limits Pass
ICESD03 Issue 6 6.2 Radiated Emissions Linfits Pass
Notes: 1Product classification B
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Section 3 Equipment under test (EUT) details

3.1 Applicant
Company name Nanoptix Inc.
Address 699 Champlain Street, Dieppe, NB, E1A 1P6

3.2 Manufacturer

Company name Nanoptix Inc.
Address 699 Champlain Street, Dieppe, NB, E1A 1P6

3.3 Sample information

Receipt date March 2, 2018
Nemko sample ID number ltems #1,2,3and 4

3.4 EUT information

Product name Thermal Printer
Model HSVL Advance#iSVL Plus, HSVL Plus L, HSVL Plus FS
Serial number HSVL Advance#iC0016

HSVL Plu$iP00713
HSVL Plus ©HL00161
HSVL Plus A3F00233
Part number HSVL Advancef850028
HSVL Plu€50024
HSVL Plus 850029
HSVL Plus F$0026
Power requirements 24Vbg 2.4A
Descriptiontheory of operation Thermal printer. To load the paper, power the printer and insert the paper in the green paper in slot. The printer
automatically pull the paper. The printer is used in machines like video lottery terminals to print receipts. It can r¢
print jobs from either USB full speed or-R® serial port.
Operational frequencies 192 MHz internal to the processor and 96 MHz for memory access.
Software details Firmware version: HS¥.23B

Report reference ILR498021TRFEMC page? of 104



Section 3: Equipment under test (EUT) details
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3.5 EUT stupdetails

EUT description of the methods used exercise the EUT and all relevant ports:
- To load the paper, power the printer and insert the paper in the green paper in slot. The printer will automatically palbénelt can receive
print jobs from either USB full speed or-B® serial port. Fatesting, the printer is connected to a computer with USB cable an2i32Serial
cable. The Nanoptix Printer Status application is run on the computer to send print job every 10 seconds.

EUT setup/configuration rationale:
- The EUT setup in a configuratithat was expected to produce the highest amplitude emissions relative to the limit and that satisfy normal
operation/installation practice by the end user.
- The type and construction of cables used in the measuremenrtigetere consistent with normal dypical use. Cables with mitigation features
(for example, screening, tighter/more twists per length, ferrite beads) have been noted below:
- The following deviations were:
- None
- The EUT was setup in a manner that was consistent with its typical arrangaméose. The measurement arrangement of the EUT, local Al
and associated cabling was representative of normal practice. Any deviations from typical arrangements have been noted below:
- The following deviations were:
- None

EUT monitoring method:
- The printerprints a ticket every 10 seconds. If an error is detected by the printer, it'll sound a buzzer.

Report reference ILR498021TRFEMC Page8 of 104



Section 3: Equipment under test (EUT) details

3.5 EUT setup details, continued
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Table3.5-1: EUT sub assemblies

Description Brand name Model, Partnumber, Serial numberRevsion level

HSVL Advanced Thermal printer Nanoptix Inc. MN: HSVL Advanced, PN: 950028, SN: Hi80®ev. 00
HSVL Plus Thermal printer Nanoptix Inc. MN: HSVL Plus, PN: 950024, SN: HP00713, Rev. 00
HSVL Plus L Thermal printer Nanoptix Inc. MN: HSVL Plus L, PN: 950029, SN: HL00161, Rev. 00
HSVL Plus FS Thermal printer Nanoptix Inc. MN: HSVL Plus FS, PN: 95)&N: HF00233, Rev. 00

Switching Power Adapter

FSP GROUP INC. / Sparkle Powe MN: FSPO6®RAA, PN: 9NA0602814, SN: HZX®I1B37

Table3.5-2: EUT interface ports

Description Qty.
DC Power Input i
RS232 (DB9 Female Connector) 1
USB (mirB Connector) 1
Table3.5-3: Supportequipment
Description Brand name Model, Part number, Serial numberRevsion level
Laptop Computer Dell MN: Latitude D630C, SN: 2HTOCG1
Table3.5-4: Inter-connection cables
Cable description From To Length(m)
2 Conductor DC Power Cable DC Power Input Switching Power Adapter 2
DB9 to DB9 Null Cable RS232 (DB9 Female Connectolr Laptop Computer 5
Type A to MinB USB Cable USB (minB Connector) Laptop Computer 5
DCPower ITE Power 100-240 WAC

HS%L Thermal Printer

Supply 50/60 Hz

USBE

R3-232

Laptop Computer

Figure3.5-1: blockdiagram
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Section 4: Engineering consideration

Section 4 Engineering considerations
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4.1 Modifications incorporated in the EUdr compliance

There were no modifications performed to the EUT during this assessment.

4.2 TechnicajJudgment

None

4.3 Deviations from laboratory tests procedures

No deviations were made from laboratory procedures.

Report reference IEB498021TRFEMC
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Section 5 Test conditions

5.1 Atmospheric conditions

Temperature 15¢30 °C
Relative humidity 20¢75 %
Air pressure 86¢106 kPa

When it is impracticable to carry out tests under thesmditions, a note to this effect stating the ambient temperature and relative humidity during the
tests shall be recorded and stated.

5.2 Power supply range

The normal test voltage for equipment to be connected to the mains shall be the nominal mains voltage. For the purpogeesgiitedocument, the
nominal voltage shall be the declared voltage, or any of the declared voltages 5 %, for which the equpmsdesigned.

Report reference ILR498021TRFEMC Pagell of 104
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Section 6 Measurement uncertainty

6.1 Uncertainty of measurement

Nemko/ I y I Rl LyO® KIF& OFt Odg GSR YSI&dNNBYSyid dzy OSNI I Ayde& | yR A &meRt2 Od
uncertainty was calculated using the methods described in CISBRSp6cification for radio disturbance and immunity measgiapparatus and methods
¢ Part 4: Uncertainty in EMC measurements; as well as described in UKAS LAB34: The expression of Uncertainty in EMG3aestmgnMencertainty

calculations assume a coverage factor of K=2 with 95% certainty.
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Section 7 Terms and definitions

7.1 Productclassificatios definitions

7.1.1 EN55032AS/NZS G&PR 32nd CISPR 22ZHuipmentclassification

Equipmentclassification

Equipment intended primarily for use in a residential environment shall meet the Class B limits. All other equipm
shall comply with the Class A limits.

Broadcast receiver equipment is class B equipment.

The user documentation and/or maal shall contain details of any special measures requodzk taken by the
purchaser or user to ensure EMC compliance of the EUT witretheérements of this publicatioEN 55032)One
example would be the need to use shielded or spezbles.

Class A equipment shall have the following warning in the instructions for use, to inforasénef the risk of
operating this equipment in a residential environment:

Warning: This equipment is compliant with Class A of CISPR 32. In a res&femta@ment this equipment may cause
radio interference.

7.1.2  Title 47: TelecommunicationPart 15Radio Frequency devices, Subpag@enerak, Equipmentclassification

Class A digital device

Class B digital device

A digital device that is marketed for use in a commercial, industrial or business environment, exclusive of a devit
which is marketed for use by the general public or is intended to be used in the home.

A digital device that is m&eted for use in a residential environment notwithstanding use in commercial, business
industrial environments. Examples of such devices include, but are not limited to, personal computers, calculato
similar electronic devices that are marketfst use by the general public.

Note: The responsible party may also qualify a device intended to be marketed in a commercial, business or ind
environment as a Class B device, and in fact is encouraged to do so, provided the device compliesedtimite
specifications for a Class B digital device. In the event that a particular type of device has been found to repeate
cause harmful interference to radio communications, the Commission may classify such a digital device as a Cle
digital device, regardless of its intended use.

7.1.3 ICES03¢ Equipmentclassification

Class B ITE
Clas®A ITE
Conditions

limits of radio noise for ITE for residential operation

limits of radio noise for ITE for neesidential operation

Only ITE intended strictly for nenesidential use in commercial, industrial or business environments, and whose de
or other characteristics strongly preclude the possibility of its use in a residential environment, shall be permittec
comply with tre less stringent Class A limits.

All ITE that cannot meet the conditions for Class A operation shall comply with the Class B limits.

The ITE shall comply with both the power Imeonducted and the radiated emissions limits within the same Class,
with no intermixing.

Report reference IEB498021TRFEMC
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7.1 Product classifications definitionsontinued

7.1.4  EN 610068-2 ¢ Eguipmentclassification

For the purpose of harmonic current limitation, equipment is classified as follows:
ClasA - Balanced thregphase equipment;
- Householdappliances excluding equipment identified as Class D;
- Tools excluding portable tools;
- Dimmers for incandescent lamps;
- Audio equipment.

Equipment not specified in one of the three other classes shalbbsidered as Class A equipment.

ClasB - Portabletools;
- Arc welding equipment, which is not professional equipment.
ClasC - Lighting equipment.
Class D Equipment having a specified power according to 6.2.2 less than or equal to 600 W, of the following types:

- Personal computers and personal computeonitors;
- Television receivers

7.2 General definitions

7.2.1  EN55032AS/NZS GPR 32nd CISPR 3ZEjuipmenttype

Multimedia Equipment (MME) Equipment that is information technology equipment, audio equipment, video equipment, broadcast receiver
equipment,entertainment lighting control equipment or combinations of these.

Information technology Equipment having a primary function of either (or a combination of) entry, storage, display, retrieval, transmi
equipment [ITE] processing, switching, aontrol of data and/or telecommunication messages and which may be equipped with or

more ports typically for information transfer.

- Examples include data processing equipment, office machines, electronic busipgssent andtelecommunication
equipment.

Audio equipment Equipment which has a primary function of either (or a combination of) generation, input, storage, play, retrieval,

transmission, reception, amplification, processing, switching or control of audio signals
Videoequipment Equipmentwhich has a primary function of either (or a combination of) generation, input, storage, display, play,

retrieval, transmission, reception, amplification, processing, switching, or control of video signals.
Broadcast receiver equipment Equipmentcontaining a tuner that is intended for the reception of broadcast services

- These broadcast services are typically television and radio services, including terrestrial broadcast, satellite brodidcast an

cable transmission.

Entertainment lighting contsl Equipment generating or processing electrical signals for controlling the intensity, color, nature or direction of the |
equipment from a luminaire, where the intention is to create artistic effects in theatrical, televisual or musical produations a

visual presentations.
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7.2  General definitions, continued

7.2.2  EN55032AS/NZS GPR 32nd CISPR 32Port type

FAR

FSOATS

OATS

SAC

AC mains poweport

Antenna port

Broadcast receiver tuner port

DC network power port

Enclosure port

Optical fibre port

RFmodulator output port
Signal/control port

Wired network port

Fully Anechoic Room

Free Space Open Area Test Site

Open Area Test Site

SAC Semi Anechoic Chamber

Port used to connect to the mains supply network

- Equipment with a DC power port which is powered by a dedicated AC/DC power converter is defined as AC mains powered e
Port, other than a broadcast receiver tuner port (3.1.8),donnection of an antenna used for intentional transmissi
and/or reception of radiated RF energy.

Port intended for the reception of a modulated RF signal carrying terrestrial, satellite and/or cable transmissions o
and/or video broadcast and similar services

- This port may be connected to an antenna, a cable distribution system, a VCR or similar device.
Port, not powered by a dedicated AC/DC power converter and not suppaadimgnunicationthat connects to a DC suppl
network.

- Equipment with a DC power port which is powered by a dedicated AC/DC power converter is considered to be AC mains
equipment.

- DC power ports supporting communications are considered to be wired networks fmresxample Ethernet ports which includ:
Power Over Ethernet (POE).

Physical boundary of the EUT through which electromagnetic fields may radiate.

Port at which an optical fibre is connected to an equipment.

Port intended to be connected to a broadcast receiver tuner port in order to transmit a signal to the broadcast rece

Port intended for the interconnection of components of aguipment under testor between arequipment under test

and localassociated equipmenénd used in accordance with relevant functional specifications (for example for

maximum length of cable connected to it)

- Examples include R&32, Universal Serial Bus (USB), Higfiy A G A 2y adzZ GAYSRALF LYyGSNFIFOS ol
Point of connection for voice, data and signaling transfers intended to interconnect widglgrsed systems by direc
connection to a singkeiser of multiuser commuication network (for example CATV, PSTN, ISDN, xDSL, LAN and
networks)

- These ports may support screened or unscreened cables and may also carry AC or DC power where this is an integral
telecommunication specification.

7.2.3  Title 47:Telecommunicatiorg Part 15Radio Frequency devices, Subpag @enerak; Digital device definitions

Digital devicgPreviouslydefined
as a computing device)

An unintentional radiator (device or system) that generates and uses timing signals or pulses at a rate in excess
9,000 pulses (cycles) per second and uses digital techniques; inclusive of telephone equipment that uses digital
techniques or any devicer gystem that generates and uses radio frequency energy for the purpose of performing
processing functions, such as electronic computations, operations, transformations, recording, filing, sorting, sto
retrieval, or transfer. A radio frequency dee that is specifically subject to an emanation requirement in any other
Rule part or an intentional radiator subject to subpart C of this part that contains a digital device is not subject to
standards for digital devices, provided the digitalite is used only to enable operation of the radio frequency devi
and the digital device does not control additional functions or capabilities.

Note: Computer terminals and peripherals that are intended to be connected to a computer are digital devices
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Section 7: Terms and definitions

Nemko
7.2  General definitions, continued
7.2.4 EN 55032AS/NZEISPR 32nd CISPR 22Definitions
Information technology Any equipment:
equipment (ITE) a) Which has a primary function of either (or a combination of) entry, storage, display, rettianaknission,

processing, switching, or control, of data and of telecommunication messages and which may be equipped wit
or more terminal ports typically operated for information transfer;
b) With a rated supply voltage not exceeding 600 V.

Itincludes, for example, data processing equipment, office machines, electronic business equipment and
telecommunication equipment.
Telecommunications/network Point of connection for voice, data and signaling transfers intended to interconnect widglgrded systems via such
port means as direct connection to muliser telecommunications networks (e.g. public switched telecommunications
networks (PSTN) integrated services digital networks (ISEfexdigital subscriber lines (xDSL), etc.), local area
networks (e.g. Ethernet, Token Ring, etc.) and similar networks

NOTE A port generally intended for interconnection of components of an ITE system under test-238, EEE
Standard 1284 (parallel printer), Universal Serial Bus (USB), [EEE Standardd@¥ NB 2 ANB ¢ 0 X S
accordance with its functional specifications (e.g. for the maximum length of cable connected to it), is not consid
to be a telecommunications/network port under this definition.

7.2.5 ICE®03¢ Definitions

Informationtechnology Information Technology Equipment (ITE) is defined as devices or systems that use digital techniques for purpos

equipment (ITE) as data processing and computation. ITE is any unintentional radiator (device or system) that generatessasd/or
timing signals or pulses having a rate of at least 9 kHz and employs digital techniques for purposes such as
computation, display, data processing and storage, and control.

7.2.6 EN 610068-3 ¢ Definitions

Voltage fluctuation Series of changes of r.misltage evaluated as a single value for each successivpdratid between zererossings of
the source voltage.
Flicker Impression of unsteadiness of visual sensation induced by a light stimulus whose luminance or spectral distribut

fluctuates withtime.
Shortterm flicker indicator Pst The flicker severity evaluated over a short period (in minutesf)= 1 is the conventional threshold of irritability.
Longterm flicker indicator Pit The flicker severity evaluated over a long period (a few Bpusing successiwst values
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

Section 8 Testing data

8.1 Radiatedemissions

8.1.1 Referencesnd limits

- CISPR 32:261Section A.2

- AS/NZS CISBR:2015: Section A.2

- EN 55032012 AC2013 Section A.2

- FCC 47 CFR Pa#, Subpart B: Clause §15.109 (Test method ANSI 2634
- ICES)03: Section 6.2

Table8.1-1: Requirementss per EN 55032 / CISPR 32 / AS/NZS CISPR 32 for radigdngor Class B

Facility F [MHZ] Measurement limits
acili requencyrange z . .
g wang Distance [m] Detector type/ bandwidth [dBuV/m]
30¢230 . 30
OATS/SAC 10 Quasi Peak/120 kHz
23051000 37
306230 . 40
OATS/SAC 23001000 3 Quasi Peak/120 kHz a7
30¢230 . 32to 25
FAR 23001000 10 Quasi Peak/120 kHz 32
306230 . 42 to 35
FAR 23001000 3 Quasi Peak/120 kHz 2
100053000 50
FSOATS 300026000 3 CAverage/l MHz 54
100053000 70
FSOATS 3000:6000 3 Peak/1 MHz 74
Notes: - OATS; Open Area Test Site, SAGemi Anechoic ChamhétSOATE&Free Space Opefwrea Test Site

- Where there is a step in the relevant limit, the lower value was applied at the transition frequency.

Table8.1-2: Requirements as per FCC Part 15 Subpart B and03HES radiated emissiorfer Clas8

Measurement limits
Frequency range [MHz] . .
Distance [m] Detector type/ bandwidth [dBpV/m]
30¢88 29.6
88¢216 ) 33.1
216960 10 Quasi Peak/120 kHz 356
96051000 43.6
30¢88 40.0
88¢216 ) 435
216960 3 Quasi Peak/120 kHz 46.0
96051000 54.0
Linear average/l1 MHz 43.6
>1000 10 Peak/l MHz 63.6
51000 3 Linear average/l1 MHz 54.0
Peak/1 MHz 74.0
Notes: Where there is a step in the relevant limit, th@ver value was applied at the transition frequency.
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Section 8 Testing data

Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.2  Test summary

Verdict Pass

Test date March 2, 5 & 6, 2018 Temperature 24.4°C

Test engineer Daniel Hynes Air pressure 998.9mbar

Test location Montreal Relative humidity 34.5%
8.1.3 Notes

- Where tabular data has not begrovided,no emissions were observed within 10 dB of the specified limit when measured with the approprie
detector.

- Where less than 6 measurements per detector has been provided, fewer than 6 emissions were obstivetl0 dB of the specified limit when
measured with the appropriate detector.

- The highest operating frequency of the EUT as provided by the client®28dHz.The spectrum was scannéal2 GHzaccording to the EUT
highest operating frequency

Table8.1-3: Frequency rangéor EN 5503, AS/NZS CISPR&#®2! CISPR 32

Highest internal frequency [ Highest measured frequency
X mny all 1 GHz
108 MHz<PX pnn al 2 GHz
500MHz<£K ™M DI T 5 GHz
> 1 GHz 5 x kup to a maximum of 6 GHz
Notes: Highest internal frequency ¢ highest fundamental frequency generated or used within the EUT or highest frequency at which it operate:

includes frequencies which are solely used withiriraagrated circuit.

For FM and TV broadcast receivexssrdetermined from the highest frequency generated or used excluding the local oscillator and tuned
frequencies.

Table8.1-4: Frequency range fdfrCQPart 15 Subpart B and IGEE Issue 6

Highest internal frequency [§ Highest measured frequency
BK mny al i 1 GHz
108 MHz<®PX pnn al i 2 GHz
500MHz<£K ™M DI T 5 GHz
Fx>1GHz 5 x kup to a maximum of 40 GHz
Notes: Highest internal frequencl] ¢ highest fundamental frequency generated or used within the EUT or highest frequency at which it operate:

includes frequencies which are solely used within an integrated circuit.

For FM and TV broadcast receivexssFetermined from the higést frequency generated or used excluding the local oscillator and tuned
frequencies.
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Section 8
Test name
Specification

Testing data

Radiatedemissions

EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

Nemko

8.1.4  Setup details

Port under test

EUT power input during test
EUT setup configuration
Test facility

Measuring distance
Antenna height variatio
Turn table position
Measurement details

Enclosure Port

230Vag 50 Hz

Table top

Semi anechoichamber

3m

1¢dm

0¢360°

A preview measurement was generated with receiver in continuous scan or sweep mode while the EUT was ro
and antenna adjusted to maximize radiated emission. Emissions detected W@k or abovehe limit were re
measured with the appropriate deteat against the correlating limit and recorded as the final measurement.

Receiver/spectrum analyzer settinfys frequencies below 1 GHz:

Resolution bandwidth
Video bandwidth
Detector mode

Trace mode
Measurement time

120kHz

300kHz

Peak (Preview measuremen@Quasipeak (Finameasurement)

Max Hold

100 ms (Peak preview measuremeritd0 ms (Quagpeak final measurement)

Receiver/spectrum analyzer settinfy frequencies above 1 GHz:

Resolution bandwidth
Video bandwidth
Detector mode

Trace mode
Measurement time

1MHz
3MHz
Peak (Preview measurement)

Peak and CAverage (Final measurement)

Max Hold

100 ms (Peak preview measuremerit)O ms (Peak and CAverage final measurement)

Table8.1-5: Radiatedemissiongquipment list

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
3 m EMI test chamber TDK SAG3 FA002532 2year June 5/19
Flush mount turntable Sunol FM2022 FA002550 T NCR
Controller Sunol SC104V FA002551 T NCR
Antenna mast Sunol TLT2 FA002552 T NCR

3 Phase AC Power Source apc AC Power 45 kVA FA002677 T VOU
Power Meter HIOKI PW3337 FA002727 1 year July /18
Receiver/spectrum analyzer Rohde & Schwarz ESU 40 FA002071 1 year Sept.18/18
Bilog antenng20¢2000 MHz) Sunol JB1 FA002517 1 year Dec 6/18
Horn antenna1¢18 GH} EMCO 3115 FA0@ 451 1 year April 5/18
Pre-amplifier (0.5¢18 GH3 COMPOWER PAM118A FA002561 1year Sept.21/18

Notes: NCR no calibration required

VOU- verify on use

Table8.1-6: Radiatedemissiongest software details

Manufacturer of Software

Detais

Rohde & Schwarz

EMC32, Software for EMC Measurements, VerSiaf.0l
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka

Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6
8.1.5 Testdata
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Frequency in Hz

NEX-349802 - March 5,2018 - HSVL Advanced

Preview Result 1-PK+
CISPR 32 Limit-Class B, Quasi-Peak,3 m
"""" FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3m

The spectral plot is a summation of a vertical and horizontal scan. The spectral scan has been corredtesl aggbciatedransducer factors (i.e. antenna factors, cable los
amplifier gains, and attenuators

Figure8.1-1: Radiatedemissionspectralplot (30 to 1000 MHz) HSVL Advanced
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.5 Test data, continued

Table8.1-7: RadiatedemissionfQuasiPeak)results¢ HSVL Advanced

3 mQuast

Frequency QuastPeakfield Peaklimit 2 Margin Measurement Bandwidth Antenna Pol. Turn table Correction

(MHz) strengtht (dBnv/m) (dBMV/m) (dB) time (ms) (kHz) height (cm) (VIH) position (°) factor? (dB)

CISPR 32, EN 55032 and AS/NZS CISPR 32
480.00 44.2 47.0 2.8 100 120 132 \% 233 20.4
575.97 39.4 47.0 7.6 100 120 167 H 292 22.0
187.68 31.8 40.0 8.2 100 120 187 H 279 13.1
384.00 37.1 47.0 9.9 100 120 103 H 254 18.1
72.00 29.1 40.0 10.9 100 120 123 \ 331 9.6
168.66 28.5 40.0 11.5 100 120 223 H 97 135
186.90 28.1 40.0 11.9 100 120 168 H 293 13.1
287.43 34.1 47.0 12.9 100 120 112 H 41 16.0
83.97 26.5 40.0 135 100 120 138 \ 92 8.8
50.19 25.6 40.0 144 100 120 147 \% 76 9.9
338.46 31.3 47.0 15.7 100 120 100 H 95 17.0
60.00 23.6 40.0 16.4 100 120 150 \Y 210 8.2
33.63 233 40.0 16.7 100 120 219 \% -1 20.3
30.15 22.8 40.0 17.2 100 120 373 H 24 23.2
30.87 21.8 40.0 18.2 100 120 150 \% 47 22.7
225.93 21.7 40.0 18.3 100 120 110 \Y 344 13.7
32.31 20.7 40.0 19.3 100 120 257 H 292 21.7
64.20 20.6 40.0 19.4 100 120 102 \Y 32 9.0
31.44 20.5 40.0 19.5 100 120 280 H 172 22.3
32.91 20.5 40.0 19.5 100 120 260 \Y 279 21.2
183.75 204 40.0 19.6 100 120 269 H 231 13.0
995.88 27.2 47.0 19.8 100 120 215 \Y 337 274

FCC and ICE®3
480.00 44.2 46.0 1.8 100 120 132 \Y 233 20.4
575.97 394 46.0 6.6 100 120 167 H 292 22.0
384.00 37.1 46.0 8.9 100 120 103 H 254 18.1
72.00 29.1 40.0 109 100 120 123 \Y 331 9.6
187.68 31.8 435 11.7 100 120 187 H 279 131
287.43 341 46.0 119 100 120 112 H 41 16.0
83.97 26.5 40.0 135 100 120 138 \Y 92 8.8
50.19 25.6 40.0 144 100 120 147 \Y 76 9.9
338.46 313 46.0 14.7 100 120 100 H 95 17.0
168.66 28.5 435 15.0 100 120 223 H 97 135
186.90 28.1 435 15.4 100 120 168 H 293 131
60.00 23.6 40.0 16.4 100 120 150 \Y 210 8.2
33.63 233 40.0 16.7 100 120 219 \Y -1 20.3
30.15 22.8 40.0 17.2 100 120 373 H 24 23.2
30.87 21.8 40.0 18.2 100 120 150 \Y 47 22.7
32.31 20.7 40.0 19.3 100 120 257 H 292 21.7
64.20 20.6 40.0 19.4 100 120 102 \Y 32 9.0
31.44 20.5 40.0 195 100 120 280 H 172 22.3
32.91 20.5 40.0 19.5 100 120 260 \Y 279 21.2

Notes: 1Field strength (dBV/m) = receiver/spectrum analyzer value (dB + correction factor (dB)

2 Correction factor = antenna factor ACF (dB) + cable loss (dB)
3Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 secondsbolzeneativere considered valid
emissions. The maximum value of valid emissions have been recorded.

Sample calculatiorB9.4dBnV/m (field strength) -47.4dBnV (receiver reading) 22.0dB (Correction factor)
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.5 Test data, continued
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NEX-349802 - March 6,2018 - HSVL Advanced

Preview Result2-AVG
Preview Result1-PK+
— CISPR 32 Limit-Class B,Peak,3 m
- CISPR 32 Limit-Class B, Average,3m
FCC Part15 and ICES-003 Limit- Class B (Peak)above 1 GHz,3 m
FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3 m

The spectral plot is a summation of a vertical and horizontal scan. The spectral scan has been corrected with the asansiedr factorgi.e. antenna factors, cable loss
amplifier gains, and attenuators.

Figure8.1-2: Radiatedemissionspectralplot (1 to 2 GHz)¢ HSVL Advanced
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.5 Test data, continued
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NEX-349802 - March 5,2018 - HSVL Plus

Preview Result 1-PK+
CISPR 32 Limit-Class B, Quasi-Peak,3 m
"""" FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3m

The spectral plot is a summatiai a vertical and horizontal scan. The spectral scan has been corrected with the associated transducer factors (i.efeatdesneable loss,
amplifier gains, and attenuators.

Figure8.1-3: Radiatedemissionsspectral plot (30 to 1000 MHg)HSVL Plus
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.5 Test data, continued

Table8.1-8: RadiatedemissiongQuasiPeak)results¢ HSVL Plus

3 mQuast

Frequency QuastPeakfield Peaklimit 2 Margin Measurement Bandwidth Antenna Pol. Turn table Correction

(MHz) strengtht (dBnv/m) (dBMV/m) (dB) time (ms) (kHz) height (cm) (VIH) position (°) factor? (dB)

CISPR 32, EN 55032 and AS/NZS CISPR 32
108.00 33.9 40.0 6.1 100 120 136 \% 179 135
106.44 32.1 40.0 7.9 100 120 107 \% 186 13.2
30.48 30.6 40.0 9.4 100 120 369 H 149 23.0
480.00 36.4 47.0 10.6 100 120 100 \% 226 20.4
312.69 33.1 47.0 13.9 100 120 170 \% 108 16.3
96.00 25.6 40.0 14.4 100 120 132 \% 213 10.2
30.84 255 40.0 145 100 120 324 H 4 22.7
36.06 25.0 40.0 15.0 100 120 150 \% 41 18.7
288.00 31.8 47.0 15.2 100 120 122 \% 224 16.0
32.13 24.2 40.0 15.8 100 120 233 H 72 21.7
13551 24.0 40.0 16.0 100 120 256 \% 344 155
84.96 23.9 40.0 16.1 100 120 129 \Y 282 8.8
3141 23.1 40.0 16.9 100 120 116 H 276 22.3
30.12 225 40.0 17.5 100 120 365 \Y 274 23.2
33.48 220 40.0 18.0 100 120 396 H 314 20.5
31.68 22.0 40.0 18.0 100 120 293 \Y 137 221
202.68 21.9 40.0 18.1 100 120 120 \% 6 14.2
32.61 21.1 40.0 18.9 100 120 373 \Y 102 21.4
32.79 20.9 40.0 19.1 100 120 361 \Y 349 21.3
33.66 20.8 40.0 19.2 100 120 397 H 350 20.3
151.74 204 40.0 19.6 100 120 323 \Y 347 144

FCC and ICE®3
30.48 30.6 40.0 9.4 100 120 369 H 149 23.0
108.00 33.9 435 9.6 100 120 136 \Y 179 135
480.00 36.4 46.0 9.6 100 120 100 \Y 226 20.4
106.44 32.1 435 11.4 100 120 107 \Y 186 13.2
312.69 331 46.0 12.9 100 120 170 \Y 108 16.3
288.00 31.8 46.0 14.2 100 120 122 \Y 224 16.0
30.84 255 40.0 145 100 120 324 H 4 22.7
36.06 25.0 40.0 15.0 100 120 150 \Y 41 18.7
32.13 24.2 40.0 15.8 100 120 233 H 72 21.7
84.96 23.9 40.0 16.1 100 120 129 \Y 282 8.8
31.41 231 40.0 16.9 100 120 116 H 276 22.3
30.12 225 40.0 175 100 120 365 \Y 274 23.2
96.00 25.6 435 17.9 100 120 132 \Y 213 10.2
33.48 22.0 40.0 18.0 100 120 396 H 314 20.5
31.68 220 40.0 18.0 100 120 293 \Y 137 221
32.61 21.1 40.0 18.9 100 120 373 \Y 102 21.4
944.13 26.9 46.0 19.1 100 120 127 H 30 27.2
32.79 20.9 40.0 19.1 100 120 361 \Y 349 21.3
33.66 20.8 40.0 19.2 100 120 397 H 350 20.3
135.51 24.0 435 19.5 100 120 256 \Y 344 155

Notes: 1Field strength (dBV/m) = receiver/spectrum analyzer value (dB + correction factor (dB)

2 Correction factor = antenna factor ACF (dB) + cable loss (dB)
3Emissions that were continuously present for a minimum of 1 second and occurredthaor once for every 15 seconds observation period were considered v
emissions. The maximum value of valid emissions have been recorded.

Sample calculation: 39dBnV/m (field strength) = 17.dBnV (receiver reading) + 22.0 dB (Correction factor)
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.5 Test data, continued
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NEX-349802 - March 6,2018 - HSVL Plus

Preview Result2-AVG
Preview Result1-PK+
— CISPR 32 Limit-Class B,Peak,3 m
- CISPR 32 Limit-Class B, Average,3m
FCC Part15 and ICES-003 Limit- Class B (Peak)above 1 GHz,3 m
FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3 m

The spectral plot is a summation of a vertical and horizontal scan. The spectral scan has been corrected with the asansiedr factors (i.e. antenna factors, cable los
amplifier gains, and attenuators.

Figure8.1-4: Radiatedemissionspectral plof(1 to 2 GHzy HSVL Plus
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.5 Test data, continued
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NEX-349802 - March 5,2018 - HSVL Plus L

Preview Result 1-PK+
CISPR 32 Limit-Class B, Quasi-Peak,3 m
"""" FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3m

The spectral plot is a summation of a vertical and horizontal scan. The spectral scan has been correctedasgbcihted transducer factors (i.e. antenna factors, cable I¢
amplifier gains, and attenuators.

Figure8.1-5: Radiatedemissionspectral plot (30 to 1000 MHz)HSVL Plus L
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.5 Test data, continued

Table8.1-9: RadiatedemissiongQuasiPeak)results¢ HSVL Pluis

3 mQuast

Frequency QuastPeakfield Peaklimit 2 Margin Measurement Bandwidth Antenna Pol. Turn table Correction

(MHz) strengtht (dBnv/m) (dBMV/m) (dB) time (ms) (kHz) height (cm) (VIH) position (°) factor? (dB)

CISPR 32, EN 55032 and AS/NZS CISPR 32
100.80 35.0 40.0 5.0 100 120 113 \% 231 11.6
101.64 35.0 40.0 5.0 100 120 106 \% 212 11.8
102.45 34.6 40.0 54 100 120 144 \% 229 12.1
103.29 34.1 40.0 5.9 100 120 102 \% 191 12.3
104.10 333 40.0 6.7 100 120 109 \% 169 12.6
99.99 32.6 40.0 7.4 100 120 108 \% 239 11.2
104.91 325 40.0 7.5 100 120 110 \% 268 12.6
99.18 31.9 40.0 8.1 100 120 102 \% 206 11.0
480.00 38.7 47.0 8.3 100 120 106 \% 177 20.4
122.94 315 40.0 8.5 100 120 111 \% 268 15.8
96.72 29.7 40.0 10.3 100 120 117 \% 246 105
125.43 255 40.0 145 100 120 100 \Y 304 16.0
384.00 31.8 47.0 15.2 100 120 216 H 160 18.1
199.17 24.6 40.0 15.4 100 120 108 \Y 235 144
30.45 24.0 40.0 16.0 100 120 191 \% 302 23.0
30.18 233 40.0 16.7 100 120 215 \Y 82 23.2
160.62 223 40.0 17.7 100 120 211 \% 31 14.1
31.23 21.1 40.0 18.9 100 120 387 \Y 212 22.4
32.76 20.7 40.0 19.3 100 120 153 \Y 276 21.3
32.91 20.4 40.0 19.6 100 120 392 \Y 228 21.2
990.51 27.1 47.0 19.9 100 120 158 H 336 27.3

FCC and ICE®3
480.00 38.7 46.0 7.3 100 120 106 \Y 177 20.4
100.80 35.0 435 8.5 100 120 113 \Y 231 11.6
101.64 35.0 435 8.5 100 120 106 \Y 212 11.8
102.45 34.6 435 8.9 100 120 144 \Y 229 121
103.29 341 435 9.4 100 120 102 \Y 191 12.3
104.10 33.3 435 10.2 100 120 109 \Y 169 12.6
99.99 32.6 435 10.9 100 120 108 \Y 239 11.2
104.91 325 435 11.0 100 120 110 \Y 268 12.6
99.18 31.9 435 116 100 120 102 \Y 206 11.0
122.94 315 435 12.0 100 120 111 \Y 268 15.8
96.72 29.7 435 13.8 100 120 117 \Y 246 10.5
384.00 31.8 46.0 14.2 100 120 216 H 160 18.1
30.45 240 40.0 16.0 100 120 191 \Y 302 23.0
30.18 233 40.0 16.7 100 120 215 \Y 82 23.2
125.43 255 435 18.0 100 120 100 \Y 304 16.0
31.23 21.1 40.0 18.9 100 120 387 \Y 212 224
199.17 24.6 435 18.9 100 120 108 \Y 235 144
32.76 20.7 40.0 19.3 100 120 153 \Y 276 21.3
3291 204 40.0 19.6 100 120 392 \Y 228 21.2

Notes: 1Field strength (dBV/m) = receiver/spectrum analyzer value (dB + correction factor (dB)

2 Correction factor = antenna factor ACF (dB) + cable loss (dB)
3Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 secondsoolzeneativere considered valid
emissions. The maximum value ofideemissions have been recorded.

Sample calculation: 39dBnV/m (field strength) = 17.dBnV (receiver reading) + 22.0 dB (Correction factor)
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.5 Test data, continued
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NEX-349802 - March 6,2018 - HSVL Plus L

Preview Result2-AVG
Preview Result1-PK+
— CISPR 32 Limit-Class B,Peak,3 m
- CISPR 32 Limit-Class B, Average,3m
FCC Part15 and ICES-003 Limit- Class B (Peak)above 1 GHz,3 m
FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3 m

The spectral plot is a summation of a vertical and horizontal scan. The spesairahas been corrected with the associated transducer factors (i.e. antenna factors, cabl
amplifier gains, and attenuators.

Figure8.1-6: Radiatedemissionspectralplot (1 to 2 GHz} HSVL Plus L
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.5 Test data, continued
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NEX-349802 - March 2, 2018 - HSVL Plus FS

Preview Result 1-PK+
CISPR 32 Limit-Class B, Quasi-Peak,3 m
"""" FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3m

The spectral plot is a summation of a vertical and horizontal scan. The spectral scan has been corrected with the asansiiedr factors (i.e. antenna factors, cable los
amplifier gains, and attenuators.

Figure8.1-7: Radiatedemissionspectralplot (30 to 1000 MHz) HSVL Plus FS
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.5 Test data, continued

Table8.1-10: RadiatedemissiongQuasiPeak)results¢ HSVIPIusFS

3 mQuast

Frequency QuastPeakfield Peaklimit 2 Margin Measurement Bandwidth Antenna Pol. Turn table Correction

(MHz) strengtht (dBnv/m) (dBMV/m) (dB) time (ms) (kHz) height (cm) (VIH) position (°) factor? (dB)

CISPR 32, EN 55032 and AS/RZSPR 32
384.00 37.7 47.0 9.3 100 120 206 H 300 18.1
96.00 30.6 40.0 9.4 100 120 104 \% 306 10.2
480.00 37.3 47.0 9.7 100 120 103 \% 221 20.4
178.14 28.9 40.0 11.1 100 120 117 \% 6 12.9
38.61 28.5 40.0 115 100 120 104 \% 228 16.2
176.55 28.1 40.0 11.9 100 120 145 \% 11 13.0
177.33 27.9 40.0 121 100 120 105 \ 30 13.0
37.47 274 40.0 12.6 100 120 112 \% 250 17.1
39.36 27.1 40.0 12.9 100 120 129 \% 80 15.6
39.78 27.0 40.0 13.0 100 120 127 \% 30 15.3
38.25 26.4 40.0 13.6 100 120 128 \% 56 16.4
175.77 26.1 40.0 13.9 100 120 136 \Y 30 13.0
85.26 25.8 40.0 14.2 100 120 114 \% 8 8.8
31.02 25.6 40.0 14.4 100 120 102 \Y -1 22.6
79.50 253 40.0 14.7 100 120 150 \% 270 9.1
32.55 24.8 40.0 15.2 100 120 125 \Y 321 215
127.80 24.2 40.0 15.8 100 120 142 \% 318 15.9
30.18 24.1 40.0 15.9 100 120 188 \Y 91 23.2
31.80 23.9 40.0 16.1 100 120 150 \Y 20 22.0
180.51 235 40.0 16.5 100 120 135 \Y 22 12.9
122.31 234 40.0 16.6 100 120 102 \Y 308 15.8
56.94 22.9 40.0 17.1 100 120 104 \Y 186 8.2
198.21 21.9 40.0 18.1 100 120 120 \Y 185 14.3
78.42 215 40.0 18.5 100 120 140 \Y 272 9.2

FCC and ICE®3
384.00 37.7 46.0 8.3 100 120 206 H 300 18.1
480.00 37.3 46.0 8.7 100 120 103 \Y 221 204
38.61 28.5 40.0 115 100 120 104 \Y 228 16.2
37.47 274 40.0 12.6 100 120 112 \Y 250 17.1
39.36 27.1 40.0 12.9 100 120 129 \Y 80 15.6
96.00 30.6 435 12.9 100 120 104 \Y 306 10.2
39.78 27.0 40.0 13.0 100 120 127 \Y 30 15.3
38.25 26.4 40.0 13.6 100 120 128 \Y 56 16.4
85.26 25.8 40.0 14.2 100 120 114 \Y 8 8.8
31.02 25.6 40.0 14.4 100 120 102 \Y -1 22.6
178.14 28.9 435 14.6 100 120 117 \Y 6 12.9
79.50 253 40.0 14.7 100 120 150 \Y 270 9.1
32.55 24.8 40.0 15.2 100 120 125 \Y 321 215
176.55 28.1 435 154 100 120 145 \Y 11 13.0
177.33 27.9 435 15.6 100 120 105 \Y 30 13.0
30.18 241 40.0 159 100 120 188 \Y 91 23.2
31.80 23.9 40.0 16.1 100 120 150 \Y 20 22.0
56.94 229 40.0 17.1 100 120 104 \Y 186 8.2
175.77 26.1 435 17.4 100 120 136 \Y 30 13.0
78.42 215 40.0 185 100 120 140 \Y 272 9.2

Notes: 1Field strength (dBV/m) = receiver/spectrunanalyzer value (dBv) + correction factor (dB)

2 Correction factor = antenna factor ACF (dB) + cable loss (dB)
3 Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 secondsoolzeneativere cosidered valid
emissions. The maximum value of valid emissions have been recorded.

Sample calculation: 39dBnV/m (field strength) = 17.dBnV (receiver reading) + 22.0 dB (Correction factor)
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Section 8 Testing data
Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.5 Test data, continued
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NEX-349802 - March 6,2018 - HSVL Plus FS

Preview Result2-AVG
Preview Result1-PK+
— CISPR 32 Limit-Class B,Peak,3 m
- CISPR 32 Limit-Class B, Average,3m
FCC Part15 and ICES-003 Limit- Class B (Peak)above 1 GHz,3 m
FCC Part15and ICES-003 Limit- Class B (Quasi-Peak and Average),3 m

The spectral plot is a summatiai a vertical and horizontal scan. The spectral scan has been corrected with the associated transducer factors (i.efsatbesneable loss,
amplifier gains, and attenuators.

Figure8.1-8: Radiatedemissionspectralplot (1 to 2 GHz} HSVL Plus FS
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.6  Setup photos

Figure8.1-9: Radiatedemissionsetupphoto ¢ below 1 GHz HSVL Advanced
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Figure8.1-10: Radiatedemissionsetupphoto ¢ below 1 GHz HSVL Advanced
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Section 8 Testing data

Test name Radiatedemissions < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.6  Setup photoscontinued
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Figure8.1-11: Radiatedemissionsetupphoto ¢ above 1 GHg HSVL Advanced

Figure8.1-12: Radiatedemissionsetupphoto ¢ above 1 GHz HSVL Advanced
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Section 8 Test|
Test name Radi
Specification

ing data
atedemissions

EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B

003 Issue 6

8.1.6  Setup photoscontinued
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Figure8.1-14: Radiatedemissionsetupphoto ¢ below 1 GHz HSVL Plus
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Section 8 Testing data

Test name Radiatedemissions
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.6  Setup photoscontinued
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Figure8.1-15: Radiatedemissionsetupphoto ¢ above 1 GHg HSVL Plus
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Figure8.1-16: Radiatedemissionsetupphoto ¢ above 1 GHg HSVL Plus
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.6  Setup photoscontinued
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Figure8.1-17: Radiatedemissionsetupphoto ¢ below 1 GHz HSVL Plus L
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Figure8.1-18: Radiatedemissionsetupphoto ¢ below 1 GHz HSVL Plus L
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Section 8
Test name
Specification

Testing data
Radiatedemissions

EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B @emko
003 Issue 6

8.1.6  Setup photoscontinued
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Figure8.1-19: Radiatedemissionsetupphoto ¢ above 1 GHg HSVL Plus L
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Figure8.1-20: Radiatedemissionsetupphoto ¢ above 1 GHz HSVL Plus L
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.6  Setup photoscontinued
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Figure8.1-22: Radiatedemissionsetupphoto ¢ below 1 GHz HSVL Plus FS
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Section 8 Testing data

Test name Radiatedemissions Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.1.6  Setup photoscontinued
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Figure8.1-23: Radiatedemissionsetupphoto ¢ above 1 GHg HSVL Plus FS
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Figure8.1-24: Radiatedemissionsetupphoto ¢ above 1 GHg HSVL Plus FS
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2 Conductecemissions; from AC mains power ports

8.2.1 Referencesnd limits

- CISPR 32:261Section A8
- AS/NZS CISBR2015: Section A3
- EN 55032012 AC2013 Section A3

- FCC 47 CFR Part 15, Subpart B: Class&@ Test method ANSI C632014)
- ICES03: Sectior6.1

Table8.2-1: Requirements for conducted emissions from the AC mainsmuortsfor Class B

Frequency range [MHz] Measurement Limits
u r z ) . .
q Sl Coupling device Detector type/ bandwidth [dBuV
0.15¢0.5 66¢56
0.5¢5 AMN Quasi Peak/®&Hz 56
5¢30 60
0.15¢0.5 56¢46
0.5¢5 AMN CAverage/9 kHz 46
5¢30 50
Notes: The lower limit shall agp at the transition frequency.
8.2.2  Test summary
Verdict Pass
Test date March 14, 2018 Temperature 245°C
Test engineer Daniel Hynes Air pressure 990.6mbar
Test location Montreal Relative humidity 34.2%
8.2.3 Notes

- Where tabular data has not begarovided,no emissions were observed within 10 dB of the specified limit when measured with the appropriate
detector.

- Where less than 6 measurements per detector has been provided, fewer than 6 emissions were observed within 10 dB ofiguklippieevhen
measured with the appropriate detector.

- Equipment with a DC power port powered by a dedicated AC/DC power conigedensidered to be AC mains powered equipment wadtested
with a power converter. Where the power convert@asprovided by the manufacturer, the provided converteasused.
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.4  Setup details

Port under testg Coupling device AC Mains Input dPSU Artificial Mains NetworkAMN)

EUT power input during test
EUT setup configuration
Measurement details

Receiversettings
Resolution bandwidth
Video bandwidth
Detector mode
Trace mode
Measurement time

120 Vag 60 Hz 230 g 50 Hz
Table top
A preview measurement was generated with the receiver in continuous scan mode. Emissions detectetiGrdBin

or abovethe limit were remeasured with the appropriate detector against the correlating limit and recorded as th
final measurement.

9kHz

30kHz

Peak and Average (Preview measuremg@t)asipeak and CAverage (Final measurement)
Max Hold

- 100 ms (Peak and Average preview measurement)
- 100 ms(Quasipeak final measurement)
- 160 ms (CAverage final measurement)

Table8.2-2: Conducted emissiorgsfrom AC mais power portequipment list

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
Receiver/spectrum analyzer Rohde & Schwarz ESU 40 FA002071 1 year Sept.18/18
3 Phase AC Power Source apc AC Power 45 kVA FA002677 T VOu
Power Meter HIOKI PW3337 FA002727 1 year July /18
LISN Rohde & Schwarz ENV216 FA005%14 1 year Dec.15/18
Notes: VOU- verify on use

Table8.2-3: Conducted emissiorgsfrom AC mains power portest software details

Manufacturer of Software

Detais

Rohde & Schwarz

EMC32, Software for EMC Measurements, Ver8ia6.01
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Testdata
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NEX-349802 - March 14,2018 - AC Mains - HSVL Advanced - 120 VAC, 60 Hz - Phase

Preview Result2-AVG

Preview Result 1-PK+

CISPR 32 Limit- Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cableLl&%$ factors, and attenuators)

Figure8.2-1: Conducted emissiorsfrom AC mains power porgpectralplot on phase ling HSVL Advanced

Report reference ILR498021TRFEMC Paged2 of 104



Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6
8.2.5  Test data, continued
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NEX-349802 - March 14,2018 - AC Mains - HSVL Advanced - 120 VAC, 60 Hz - Neutral
Preview Result2-AVG
Preview Result 1-PK+
— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)
The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)
Figure8.2-2: Conducted emissiorgsfrom AC mains power porgpectral ploton neutral lineg HSVL Advanced
Table8.2-4: Conducted emissiorgsfrom AC mains power por{QuasiPeak)esultsg¢ HSVL Advanced
Frequency(MHz QuasiPeak result QuastPeaklimit Margin (dB Measurement Bandwidth Conductor Filter Correction
quency(MHz) and3 (dByV) (dBuv) gin (d8) time (ms) (kHz) factor (dB)
19.33300 45.8 60.0 14.2 100 9 N ON 111
18.61300 45.5 60.0 145 100 9 N ON 11.2
18.65575 45.3 60.0 14.7 100 9 N ON 11.2
19.60750 45.1 60.0 14.9 100 9 N ON 111
19.79200 44.4 60.0 15.6 100 9 N ON 111
19.28575 44.0 60.0 16.0 100 9 N ON 11.2
Notes: 1Result (dBV) = receiver/spectrum analyzer value (B + correction factor (dB)

2 Correction factor (dB) = LISN factor IL (dB) + cable loss (dB) + attenuator (dB)

3Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 secondsoolzeneativere considered valic

emissions. The maximum value of valid emissions have been recorded.

Sample calculatio5.8dBnV (result) =34.7dBnV (receiver reading) $1.1dB (Correction factor)
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14,2018 - AC Mains - HSVL Advanced - 230 VAC,50 Hz - Phase

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-3: Conducted emissiorgsfrom AC mains power porgpectral ploton phaseline ¢ HSVL Advanced

Report reference ILR498021TRFEMC Paged4 of 104



Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14,2018 - AC Mains - HSVL Advanced - 230 VAC, 50 Hz - Neutral

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factaitsg@umnators)

Figure8.2-4: Conducted emissiorgsfrom AC mains power porgpectral ploton neutral lineg HSVL Advanced
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued

70

65

60

55

50

45

40

35

30

Level in dBpV

25

20

15

10

150k 300 400 500 800 M 2M 3M aM 5M 6 8 10M 20M 30M

Frequency in Hz

NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus - 120 VAC, 60 Hz - Phase

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transdufeetors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-5: Conducted emissiorgsfrom AC mains power porgpectral ploton phase ling HSVL Plus

Table8.2-5: Conducted emissiorgsfrom AC mains power por(QuasiPeak)esults¢ HSVL Plus

Frequency(MHz) QuasiPeak result QuastPeaklimit Margin (dB) Me_asurement Bandwidth Conductor Filter Correction
and3(dBpV) (dBupv) time (ms) (kHz) factor? (dB)
18.57250 46.9 60.0 13.1 100 9 L1 ON 111
18.75025 46.3 60.0 13.7 100 9 L1 ON 11.2
17.74900 46.3 60.0 13.7 100 9 L1 ON 111
17.67700 46.0 60.0 14.0 100 9 L1 ON 111
18.43975 443 60.0 15.7 100 9 L1 ON 111
18.80650 44.0 60.0 16.0 100 9 L1 ON 11.2
Notes: 1Result (dBV) = receiver/spectrum analyzer value (B + correction factor (dB)

2 Correction factor (dB) = LISN factor IL (dB) + cable loss (dB) + attenuator (dB)
3Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 secondsoolzeneativere considered valic
emissions. The maximum value of valid emissions have been recorded.

Sample calculatio5.8 dBV (result) = 34.1BnV (receiver reading) + 11.1 dB (Correction factor)
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Section 8 Testing data
Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6
8.2.5  Test data, continued
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NEX-349802 - March 14,2018 - AC Mains - HSVL Plus - 120 VAC, 60 Hz - Neutral
Preview Result2-AVG
Preview Result 1-PK+
— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)
The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)
Figure8.2-6: Conducted emissiorgsfrom AC mains power porgpectral ploton neutral lineg HSVL Plus
Table8.2-6: Conducted emissiorgsfrom AC mains power por(QuasiPeak)esults¢ HSVL Plus
Frequency(MHz QuasiPeak result QuastPeaklimit Margin (dB Measurement Bandwidth Conductor Filter Correction
quency(MHz) and3 (dByV) (dBuv) gin (d8) time (ms) (kHz) factor (dB)
17.91100 47.4 60.0 12.6 100 9 N ON 111
17.78950 47.2 60.0 12.8 100 9 N ON 111
17.57350 45.7 60.0 14.3 100 9 N ON 111
17.85025 43.4 60.0 16.6 100 9 N ON 111
17.39125 43.3 60.0 16.7 100 9 N ON 11.0
17.45200 429 60.0 171 100 9 N ON 11.0
Notes: 1Result (dBV) = receiver/spectrum analyzer value (dB + correctiorfactor (dB)

2 Correction factor (dB) = LISN factor IL (dB) + cable loss (dB) + attenuator (dB)

3Emissions that were continuously present for a minimum of 1 second and occurred more than once for every 15 secondsoolzeneativere considered valic

emissions. The maximum value of valid emissions have been recorded.

Sample calculatio5.8 dBV (result) = 34.1BnV (receiver reading) + 11.1 dB (Correction factor)
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus - 230 VAC,50 Hz - Phase

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-7: Conducted emissiorgsfrom AC mains power porgpectral ploton phaseline ¢ HSVL Plus
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus - 230 VAC,50 Hz - Neutral

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factaitsg@umnators)

Figure8.2-8: Conducted emissiorgsfrom AC mains power porgpectral ploton neutral lineg HSVL Plus

Report reference ILR498021TRFEMC Paged49 of 104



Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus L - 120 VAC, 60 Hz - Phase

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer fact@rms. cable loss, LISN factors, and attenuators)

Figure8.2-9: Conducted emissiorgsfrom AC mains power porgpectral ploton phase ling HSVL Plus L
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14,2018 - AC Mains - HSVL Plus L - 120 VAC, 60 Hz - Neutral

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot halseen corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-10: Conducted emissiomsfrom AC mains power porgpectral ploton neutral lineg HSVL Plus L
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test daf, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus L - 230 VAC, 50 Hz - Phase

Preview Result2-AVG

Preview Result 1-PK+

CISPR 32 Limit- Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-11: Conducted emissiomsfrom AC mains power portpectral ploton phaseline HSVL Plus L
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus L - 230 VAC, 50 Hz - Neutral

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-12: Conducted emissiomsfrom AC mains power porgpectral ploton neutral lineg HSVL Plus L
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus FS - 120 VAC, 60 Hz - Phase

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-13: Conducted emissiorsfrom AC mains power portpectral ploton phase lingg HSVL Plus FS
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus FS - 120 VAC, 60 Hz - Neutral

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer factors. (i.e. cable loss, LISN factors, munat@rtse

Figure8.2-14: Conducted emissiorsfrom AC mains power porgpectral ploton neutral lineg HSVL Plus FS
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus FS - 230 VAC,50 Hz - Phase

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot has been corrected with transducer fact@rms. cable loss, LISN factors, and attenuators)

Figure8.2-15: Conducted emissiorsfrom AC mains power portpectral ploton phaseline ¢ HSVL Plus FS
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.5 Test data, continued

Nemko
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NEX-349802 - March 14, 2018 - AC Mains - HSVL Plus FS - 230 VAC, 50 Hz - Neutral

Preview Result2-AVG
Preview Result 1-PK+

— CISPR 32Limit-Class B, Mains (Quasi-Peak)
CISPR 32 Limit- Class B, Mains (Average)

The spectral plot halseen corrected with transducer factors. (i.e. cable loss, LISN factors, and attenuators)

Figure8.2-16: Conducted emissiomsfrom AC mains power porgpectral ploton neutral lineg HSVL Plus FS
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.6  Setupphotos

Figure8.2-18: Conducted emissiorsfrom ACmains power portsetupphoto¢ HSVL Advanced
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.6  Setup photoscontinued

Figure8.2-20: Conducted emissiomsfrom AC mains power portetupphoto¢ HSVL Plus
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports < Ne‘ ka
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.6  Setup photoscontinued

Figure8.2-22: Conducted emissiomsfrom AC mains power portetupphoto¢ HSVL Plus L
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Section 8 Testing data

Test name Conducted emissiorgsfrom AC mains power ports Nemko
Specification EN 55032:2012/AC:2013, AS/NZS CISPR 32:2015, CISPR 32:2015, FCC Part 15 Subpart B
003 Issue 6

8.2.6  Setup photoscontinued

Figure8.2-24: Conducted emissiomsfrom AC mains power portetupphoto¢ HSVL Plus FS
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Section 8 Testing data
Test name Harmonic current emissions Nemko
Specification EN 6100€8-2:2014

8.3 Harmonic current emissions

8.3.1 Referencesnd limits

EN 6100€8-2:2014

Table8.3-1: Limits for Class A equipment

Harmonic order(n) Maximum permissibleharmonic current(A)

2.30

0.77

0.33

MpnX¥ od 0.15 x 15h

1.08

0.30

8.3.2  Test summary

Pass

March 8, 2018 24.7°C

Montreal 34.5%

Danie Hynes Aipresswe 1004 7mbar

8.3.3 Notes

None
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Section 8 Testing data
Test name Harmonic current emissions Nemko
Specification EN 6100€8-2:2014

8.3.4  Setup details

Port under test AC Mains Input of PSU
Measurement time 10 minutes
EUT power input during test 230 \ag 50 Hz

Table8.3-2: Harmonic current emissions equipment list

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
Three phasepower system TESEQ ProfLine 2115100 FA002516 1 year Aug. 21/18
Notes: None

Table8.3-3: Harmonic current emissionsst software details

Manufacturer of Software Details

TESEQ WIN2100WM, Versiom.14.0
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Section 8
Test name
Specification

Testing data
Harmonic current emissions
EN 610068-2:2014

8.3.5 Testdata

Nemko

Measurement datag HSVL Advanced

Harmonics; ClassA per Ed. 4.0 (2014)(Run timegl. interharmonics

Current & voltage waveforms
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Harmonic #

Worst harmonics H1-20.9% of 150% limit, H2114.5% of 100% limit
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Section 8 Testing data
Test name Harmonic current emissions
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

@:emko

Measurement datag HSVL Advancedontinued

THQA): 0.077 I-THD(%): 92.3 POHQA): 0.033
Highest parameter values during test:
V_RMS (Volts): 230.03
|_Peak (Amps): 3.685
I_Fund (Amps): 0.084
Power (Watts): 15.2
Harm# Harms(avg) 100%Limit %o0f Limit
2 0.005 1.080 0.5
3 0.026 2.300 11
4 0.006 0.430 14
5 0.025 1.140 2.2
6 0.006 0.300 2.0
7 0.025 0.770 3.2
8 0.006 0.230 2.6
9 0.024 0.400 5.9
10 0.006 0.184 3.1
11 0.023 0.330 6.9
12 0.006 0.153 37
13 0.021 0.210 10.2
14 0.005 0.131 4.1
15 0.020 0.150 13.3
16 0.005 0.115 4.5
17 0.019 0.132 14.0
18 0.005 0.102 N/A
19 0.017 0.118 14.4
20 0.004 0.092 N/A
21 0.016 0.107 14.5
22 0.004 0.084 N/A
23 0.014 0.098 14.3
24 0.004 0.077 N/A
25 0.013 0.090 14.0
26 0.003 0.071 N/A
27 0.011 0.083 13.5
28 0.003 0.066 N/A
29 0.010 0.078 12.8
30 0.002 0.061 N/A
31 0.009 0.073 12.1
32 0.002 0.058 N/A
33 0.008 0.068 11.3
34 0.002 0.054 N/A
35 0.007 0.064 10.6
36 0.001 0.051 N/A
37 0.006 0.061 10.0
38 0.001 0.048 N/A
39 0.006 0.058 9.5
40 0.001 0.046 N/A

POHC LimitA): 0.251

Frequency(Hz):
I_RMS (Amps):
Crest Factor:
Power Factor:

Harms(max)
0.016
0.068
0.021
0.066
0.021
0.063
0.021
0.059
0.021
0.056
0.020
0.051
0.019
0.046
0.018
0.041
0.017
0.036
0.016
0.031
0.014
0.027
0.012
0.023
0.010
0.020
0.009
0.016
0.007
0.014
0.005
0.011
0.004
0.009
0.003

Current Test Result Summary (Run time)

50.00
0.489
31.752
0.358

150%Limit
1.620
3.450
0.645
1.710
0.450
1.155
0.345
0.600
0.276
0.495
0.230
0.315
0.197
0.225
0.173
0.198
0.153
0.178
0.138
0.161
0.125
0.147
0.115
0.135
0.107
0.125
0.099
0.116
0.092
0.109
0.086
0.102
0.081
0.096
0.077

%of Limit

Status
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Section 8 Testing data
Test name Harmonic current emissions
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

@:emko

Measurement datag HSVL Advancedontinued

Voltage Source Verification Data (Run time)

Highest parameter values during test:

Voltage (Vrms): 230.03
|_Peak (Amps): 3.685
I_Fund (Amps): 0.084
Power (Watts): 15.2
Harm# Harmonics Mms
0.020
3 0.387
4 0.036
5 0.040
6 0.029
7 0.055
8 0.028
9 0.044
10 0.021
11 0.050
12 0.021
13 0.048
14 0.018
15 0.044
16 0.017
17 0.042
18 0.018
19 0.043
20 0.018
21 0.040
22 0.017
23 0.037
24 0.013
25 0.035
26 0.013
27 0.032
28 0.013
29 0.027
30 0.011
31 0.022
32 0.011
33 0.020
34 0.014
35 0.024
36 0.015
37 0.020
38 0.011
39 0.018
40 0.011

Frequency(Hz):
I_RMS (Amps):
Crest Factor:
Power Factor:

Limit \lrms % of Limit
0.460 4.38
2.070 18.67
0.460 7.78
0.920 4.33
0.460 6.21
0.690 7.97
0.460 6.03
0.460 9.46
0.460 4.58
0.230 21.95
0.230 9.15
0.230 20.84
0.230 7.68
0.230 19.06
0.230 7.25
0.230 18.22
0.230 8.01
0.230 18.50
0.230 7.84
0.230 17.37
0.230 7.35
0.230 16.20
0.230 5.86
0.230 15.02
0.230 5.68
0.230 13.95
0.230 5.55
0.230 11.88
0.230 4.86
0.230 9.57
0.230 4.78
0.230 8.65
0.230 5.87
0.230 10.50
0.230 6.64
0.230 8.74
0.230 4.68
0.230 7.66
0.230 4.81

50.00
0.489
31.752
0.358

Status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Section 8 Testing data
Test name Harmonic current emissions
Specification EN 6100€8-2:2014

8.3.5  Test data, continued

Nemko

Measurement datag HSVL Plus

Harmonics; ClassA per Ed. 4.0 (2014)(Run time) incl. inberrmonics

Current & voltage waveforms
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Section 8 Testing data

Test name Harmonic current emissions < Ne‘ ka
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

Measurement datag HSVL Plysontinued

Current Test Result Summary (Run time)

THQA): 0.077 I-THD(%): 91.3 POHQA): 0.033  POHC LimitA): 0.251
Highestparameter values during test:
V_RMS (Volts): 230.02 Frequency(Hz): 50.00
|_Peak (Amps): 3.787 I_RMS (Amps): 0.500
I_Fund (Amps): 0.085 Crest Factor: 39.895

Power (Watts): 155 Power Factor: 0.360
Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status
2 0.005 1.080 0.5 0.016 1.620 1.0 Pass
3 0.026 2.300 11 0.069 3.450 2.0 Pass
4 0.006 0.430 1.4 0.021 0.645 3.2 Pass
5 0.026 1.140 2.2 0.067 1.710 3.9 Pass
6 0.006 0.300 2.0 0.021 0.450 4.7 Pass
7 0.025 0.770 3.2 0.064 1.1% 5.6 Pass
8 0.006 0.230 25 0.021 0.345 6.0 Pass
9 0.024 0.400 6.0 0.061 0.600 101 Pass
10 0.006 0.184 3.1 0.021 0.276 7.5 Pass
11 0.023 0.330 6.9 0.057 0.495 115 Pass
12 0.006 0.153 37 0.020 0.230 8.8 Pass
13 0.021 0.210 10.2 0.052 0.315 16.6 Pass
14 0.005 0.131 4.1 0.020 0.197 10.0 Pass
15 0.020 0.150 134 0.048 0.225 21.1 Pass
16 0.005 0.115 4.4 0.019 0.173 10.8 Pass
17 0.019 0.132 14.1 0.042 0.198 21.5 Pass
18 0.005 0.102 N/A 0.017 0.153 N/A Pass
19 0.017 0.118 14.4 0.037 0.178 21.0 Pass
20 0.004 0.092 N/A 0.016 0.138 N/A Pass
21 0.016 0.107 145 0.032 0.161 20.1 Pass
22 0.004 0.084 N/A 0.014 0.125 N/A Pass
23 0.014 0.098 14.4 0.028 0.147 18.9 Pass
24 0.004 0.077 N/A 0.012 0.115 N/A Pass
25 0.013 0.090 14.0 0.024 0.135 175 Pass
26 0.003 0.071 N/A 0.010 0.107 N/A Pass
27 0.011 0.083 135 0.020 0.125 16.0 Pass
28 0.003 0.066 N/A 0.008 0.099 N/A Pass
29 0.010 0.078 12.8 0.017 0.116 14.4 Pass
30 0.002 0.061 N/A 0.007 0.092 N/A Pass
31 0.009 0.073 12.0 0.014 0.109 12.8 Pass
32 0.002 0.058 N/A 0.005 0.086 N/A Pass
33 0.008 0.068 11.3 0.012 0.102 11.2 Pass
34 0.002 0.054 N/A 0.004 0.081 N/A Pass
35 0.007 0.064 10.6 0.009 0.096 9.8 Pass
36 0.001 0.051 N/A 0.003 0.077 N/A Pass
37 0.006 0.061 10.0 0.008 0.091 8.7 Pass
38 0.001 0.048 N/A 0.003 0.073 N/A Pass
39 0.005 0.058 9.5 0.007 0.087 8.0 Pass
40 0.001 0.046 N/A 0.002 0.069 N/A Pass
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Section 8 Testing data
Test name Harmonic current emissions
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

@:emko

Measurement datag HSVL Plysontinued

Voltage Source Verification Data (Run time)

Highest parameter values durinest:

Voltage (Vrms): 230.02
|_Peak (Amps): 3.787
I_Fund (Amps): 0.085
Power (Watts): 155
Harm# Harmonics Mms
0.021
3 0.387
4 0.035
5 0.039
6 0.025
7 0.058
8 0.022
9 0.044
10 0.020
11 0.051
12 0.020
13 0.046
14 0.016
15 0.046
16 0.018
17 0.045
18 0.015
19 0.044
20 0.016
21 0.041
22 0.014
23 0.037
24 0.014
25 0.035
26 0.016
27 0.034
28 0.013
29 0.028
30 0.011
31 0.022
32 0.010
33 0.022
34 0.012
35 0.019
36 0.010
37 0.019
38 0.012
39 0.019
40 0.011

Frequency(Hz):
I_RMS (Amps):
Crest Factor:
Power Factor:

Limit \lrms % of Limit
0.460 4.53
2.070 18.69
0.460 7.51
0.920 4.21
0.460 5.43
0.690 8.41
0.460 4.81
0.460 9.65
0.460 4.44
0.230 22.22
0.230 8.62
0.230 19.89
0.230 6.88
0.230 19.87
0.230 7.65
0.230 19.38
0.230 6.51
0.230 19.34
0.230 7.07
0.230 17.74
0.230 6.13
0.230 15.96
0.230 6.29
0.230 15.30
0.230 6.77
0.230 14.88
0.230 5.67
0.230 12.01
0.230 4.83
0.230 9.75
0.230 451
0.230 9.58
0.230 5.12
0.230 8.30
0.230 4.39
0.230 8.42
0.230 5.05
0.230 8.26
0.230 4.85

50.00
0.500
39.895
0.360

Status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Section 8 Testing data
Test name Harmonic current emissions
Specification EN 6100€8-2:2014

8.3.5  Test data, continued

Nemko

Measurement datag HSVL Plus L

Harmonics; ClassA per Ed. 4.0 (2014)(Run timegl. interharmonics

Current & voltage waveforms
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Section 8 Testing data

Test name Harmonic current emissions < Ne‘ ka
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

Measurement datag HSVL Plus tontinued

CurrentTest Result Summary (Run time)

THQA): 0.077 I-THD(%): 89.0 POHQA): 0.033  POHC LimitA): 0.251
Highest parameter values during test:
V_RMS (Volts): 230.02 Frequency(Hz): 50.00
|_Peak (Amps): 4.869 I_RMS (Amps): 0.518
I_Fund (Amps): 0.087 CrestFactor: 41.429

Power (Watts): 16.0 Power Factor: 0.361
Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status
2 0.005 1.080 0.5 0.016 1.620 1.0 Pass
3 0.026 2.300 11 0.071 3.450 21 Pass
4 0.006 0.430 1.4 0.022 0.645 3.5 Pass
5 0.026 1.140 2.2 0.069 1.710 4.0 Pass
6 0.006 0.300 2.0 0.022 0.450 5.0 Pass
7 0.025 0.770 3.2 0.066 1.155 5.7 Pass
8 0.006 0.230 2.6 0.022 0.345 6.5 Pass
9 0.024 0.400 6.0 0.062 0.600 104 Pass
10 0.006 0.184 3.2 0.022 0.276 8.1 Pass
11 0.023 0.330 6.9 0.058 0.495 11.7 Pass
12 0.006 0.153 37 0.022 0.230 9.5 Pass
13 0.021 0.210 10.2 0.053 0.315 16.9 Pass
14 0.005 0.131 4.2 0.021 0.197 10.7 Pass
15 0.020 0.150 13.3 0.048 0.225 21.4 Pass
16 0.005 0.115 4.5 0.020 0.173 11.6 Pass
17 0.019 0.132 14.0 0.043 0.198 21.7 Pass
18 0.005 0.102 N/A 0.019 0.153 N/A Pass
19 0.017 0.118 14.4 0.038 0.178 21.2 Pass
20 0.005 0.092 N/A 0.017 0.138 N/A Pass
21 0.015 0.107 14.4 0.032 0.161 20.2 Pass
22 0.004 0.084 N/A 0.015 0.125 N/A Pass
23 0.014 0.098 14.3 0.027 0.147 18.7 Pass
24 0.004 0.077 N/A 0.013 0.115 N/A Pass
25 0.013 0.090 13.9 0.023 0.135 17.3 Pass
26 0.003 0.071 N/A 0.011 0.107 N/A Pass
27 0.011 0.083 13.4 0.020 0.125 15.8 Pass
28 0.003 0.066 N/A 0.009 0.099 N/A Pass
29 0.010 0.078 12.7 0.017 0.116 14.2 Pass
30 0.002 0.061 N/A 0.007 0.092 N/A Pass
31 0.009 0.073 12.0 0.014 0.109 12.7 Pass
32 0.002 0.058 N/A 0.005 0.086 N/A Pass
33 0.008 0.068 11.2 0.011 0.102 11.2 Pass
34 0.002 0.054 N/A 0.004 0.081 N/A Pass
35 0.007 0.064 10.5 0.010 0.096 10.0 Pass
36 0.001 0.051 N/A 0.003 0.077 N/A Pass
37 0.006 0.061 10.0 0.008 0.091 9.0 Pass
38 0.001 0.048 N/A 0.003 0.073 N/A Pass
39 0.005 0.058 9.5 0.007 0.087 8.3 Pass
40 0.001 0.046 N/A 0.002 0.069 N/A Pass
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Section 8 Testing data
Test name Harmonic current emissions
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

@:emko

Measurementdata ¢ HSVL Plus tontinued

Voltage Source Verification Data (Run time)

Highest parameter values during test:

Voltage (Vrms): 230.02
|_Peak (Amps): 4.869
I_Fund (Amps): 0.087
Power (Watts): 16.0
Harm# Harmonics Mms
0.023
3 0.389
4 0.034
5 0.038
6 0.025
7 0.055
8 0.026
9 0.046
10 0.020
11 0.053
12 0.024
13 0.049
14 0.016
15 0.048
16 0.015
17 0.044
18 0.016
19 0.046
20 0.016
21 0.043
22 0.015
23 0.040
24 0.014
25 0.032
26 0.013
27 0.031
28 0.012
29 0.026
30 0.011
31 0.023
32 0.011
33 0.023
34 0.012
35 0.021
36 0.011
37 0.016
38 0.012
39 0.017
40 0.013

Frequency(Hz):
I_RMS (Amps):
Crest Factor:
Power Factor:

Limit \lrms % of Limit
0.460 5.07
2.070 18.81
0.460 7.45
0.920 4.09
0.460 5.40
0.690 7.94
0.460 5.61
0.460 9.99
0.460 4.32
0.230 23.19
0.230 10.39
0.230 21.44
0.230 6.84
0.230 20.74
0.230 6.74
0.230 19.17
0.230 6.96
0.230 20.22
0.230 7.04
0.230 18.82
0.230 6.38
0.230 17.20
0.230 6.01
0.230 13.75
0.230 5.86
0.230 13.57
0.230 5.27
0.230 11.25
0.230 4.60
0.230 10.08
0.230 4.89
0.230 10.08
0.230 5.26
0.230 8.95
0.230 4.65
0.230 7.10
0.230 5.36
0.230 7.33
0.230 5.49

50.00
0.518
41.429
0.361

Status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Section 8
Test name
Specification

Testing data
Harmonic current emissions
EN 610068-2:2014

8.3.5  Test data, continued

Nemko

Measurement datag HSVL Plus FS

Harmonics; ClassA per Ed. 4.0 (2014)(Run time) incl. inberrmonics

Current & voltage waveforms

300

200 =

\ )

100

1007

200
300 <

Harmonics and Class A limit line

European Limits

wn

S 1]
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=

30
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| | |
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Harmonic #

Worst harmonics H1-21.2% of 150% limit, H2114.5% of 100% limit

28
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Section 8 Testing data

Test name Harmonic current emissions < Ne‘ ka
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

Measurement datag HSVL Plus F&ntinued

Current Test Result Summary (Run time)

THQA): 0.077 I-THD(%): 91.2 POHQA): 0.033  POHC LimitA): 0.251
Highestparameter values during test:
V_RMS (Volts): 230.02 Frequency(Hz): 50.00
|_Peak (Amps): 3.915 I_RMS (Amps): 0.503
I_Fund (Amps): 0.085 Crest Factor: 38.549

Power (Watts): 15.6 Power Factor: 0.359
Harm# Harms(avg) 100%Limit %of Limit Harms(max) 150%Limit %of Limit Status
2 0.005 1.080 0.5 0.016 1.620 1.0 Pass
3 0.026 2.300 11 0.069 3.450 2.0 Pass
4 0.006 0.430 1.4 0.022 0.645 3.4 Pass
5 0.026 1.140 2.2 0.067 1.710 3.9 Pass
6 0.006 0.300 2.0 0.022 0.450 4.8 Pass
7 0.025 0.770 3.2 0.064 1.1% 5.6 Pass
8 0.006 0.230 2.6 0.022 0.345 6.3 Pass
9 0.024 0.400 6.0 0.061 0.600 101 Pass
10 0.006 0.184 3.2 0.021 0.276 7.8 Pass
11 0.023 0.330 6.9 0.057 0.495 11.4 Pass
12 0.006 0.153 3.8 0.021 0.230 9.1 Pass
13 0.021 0.210 10.2 0.052 0.315 16.5 Pass
14 0.006 0.131 4.2 0.020 0.197 10.3 Pass
15 0.020 0.150 134 0.047 0.225 20.9 Pass
16 0.005 0.115 4.6 0.019 0.173 11.1 Pass
17 0.019 0.132 14.1 0.042 0.198 21.2 Pass
18 0.005 0.102 N/A 0.018 0.153 N/A Pass
19 0.017 0.118 144 0.037 0.178 20.8 Pass
20 0.005 0.092 N/A 0.016 0.138 N/A Pass
21 0.016 0.107 145 0.032 0.161 19.8 Pass
22 0.004 0.084 N/A 0.015 0.125 N/A Pass
23 0.014 0.098 143 0.027 0.147 185 Pass
24 0.004 0.077 N/A 0.013 0.115 N/A Pass
25 0.013 0.090 14.0 0.023 0.135 171 Pass
26 0.003 0.071 N/A 0.011 0.107 N/A Pass
27 0.011 0.083 135 0.020 0.125 15.7 Pass
28 0.003 0.066 N/A 0.009 0.099 N/A Pass
29 0.010 0.078 12.8 0.016 0.116 14.2 Pass
30 0.002 0.061 N/A 0.007 0.092 N/A Pass
31 0.009 0.073 12.1 0.014 0.109 12.6 Pass
32 0.002 0.058 N/A 0.006 0.086 N/A Pass
33 0.008 0.068 11.3 0.012 0.102 11.3 Pass
34 0.002 0.054 N/A 0.004 0.081 N/A Pass
35 0.007 0.064 10.6 0.010 0.096 10.1 Pass
36 0.001 0.051 N/A 0.003 0.077 N/A Pass
37 0.006 0.061 10.0 0.008 0.091 9.0 Pass
38 0.001 0.048 N/A 0.003 0.073 N/A Pass
39 0.006 0.058 9.5 0.007 0.087 8.1 Pass
40 0.001 0.046 N/A 0.002 0.069 N/A Pass
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Section 8 Testing data
Test name Harmonic current emissions
Specification EN 6100€8-2:2014

8.3.5 Test data, continued

@:emko

Measurement datag HSVL Plus F&ntinued

Voltage Source Verification Data (Run time)

Highest parameter valueduring test:

Voltage (Vrms): 230.02
|_Peak (Amps): 3.915
I_Fund (Amps): 0.085
Power (Watts): 15.6
Harm# Harmonics Mms
0.021
3 0.388
4 0.036
5 0.039
6 0.026
7 0.057
8 0.022
9 0.046
10 0.019
11 0.053
12 0.020
13 0.047
14 0.016
15 0.047
16 0.015
17 0.044
18 0.019
19 0.043
20 0.014
21 0.041
22 0.015
23 0.036
24 0.013
25 0.033
26 0.016
27 0.034
28 0.018
29 0.031
30 0.012
31 0.024
32 0.012
33 0.022
34 0.011
35 0.020
36 0.010
37 0.017
38 0.010
39 0.016
40 0.011

Frequency(Hz):
I_RMS (Amps):
Crest Factor:
Power Factor:

Limit \lrms % of Limit
0.460 4.48
2.070 18.75
0.460 7.88
0.920 4.24
0.460 5.65
0.690 8.20
0.460 477
0.460 10.01
0.460 411
0.230 22.91
0.230 8.73
0.230 20.23
0.230 7.05
0.230 20.46
0.230 6.64
0.230 19.10
0.230 8.19
0.230 18.77
0.230 6.06
0.230 17.67
0.230 6.37
0.230 15.63
0.230 5.51
0.230 14.25
0.230 6.83
0.230 14.93
0.230 7.70
0.230 13.31
0.230 5.37
0.230 10.64
0.230 5.12
0.230 9.53
0.230 4.93
0.230 8.84
0.230 4.48
0.230 7.59
0.230 4.43
0.230 7.12
0.230 4.75

50.00
0.503
38.549
0.359

Status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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Section 8 Testing data
Test name Harmonic current emissions Nemko
Specification EN 6100€8-2:2014

8.3.6  Setup photos

Figure8.3-2: Harmonic current emissions setppoto ¢ HSVL Plus
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Section 8 Testing data
Test name Harmonic current emissions Nemko
Specification EN 6100€8-2:2014

8.3.6  Setup photoscontinued

Figure8.3-4: Harmonic current emissions setppoto ¢ HSVL Plus FS

Report reference ILR498021TRFEMC Page/7 of 104



Section 8
Test name
Specification

Testing data
Voltage fluctuations and flicker
EN 6100€8-3:2013

8.4 Voltage fluctuations and flicker

@:emko

8.4.1 References

EN 610068-3:2013

8.4.2  Test summary
Verdict Pass
Test date March 8, 2018 Temperature 24.7°C
Test engineer Daniel Hynes Air pressure 1004.7mbar
Test location Montreal Relative humidity 34.5%

8.4.3 Notes
None

8.4.4  Setup details
Port under test AC Mains Input of PSU
Measurement time 10 mirutes
EUT power input during test 230 \ag 50 Hz

Table8.4-1: Voltage fluctuations and flicker equipment list

Equipment Manufacturer Model no. Asset no. Cal cycle Next cal.
Three phasepower system TESEQ ProfLine 2115100 FA002516 1 year Aug. 21/18

Notes: None

Table8.4-2: Voltage fluctuations and flickeest software details

Manufacturer of Software

Detais

TESEQ

WIN2100M, Versiord.14.0
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Section 8
Test name
Specification

Testing data
Voltage fluctuations and flicker
EN 6100€8-3:2013

8.45 Testdata

Nemko

Measurement datag HSVL Advanced

Flicker Test Summary per EN/IEC6180Ed

. 3.0 (2013) (Run time)

Pstand limit line

Europeariimits

EO:[E:I.[Ji»HHHHHHH

PIt and limit line

0000

0

Parameter values recorded during the test:
Vrms at the end of test (Volt): 230.00

Highest dt (%): -0.50 Test limit (%): N/A N/A

T-max (mS): 0 Test limit (MmS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): -0.40 Test limit (%): 4.00 Pass
Highest Pst (10 min. period): 0.105 Test limit: 1.000 Pass
Highest RI(2 hr. period): 0.046 Test limit: 0.650 Pass
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Section 8
Test name
Specification

Testing data
Voltage fluctuations and flicker
EN 6100€8-3:2013

8.45 Test data, continued

Nemko

Measurement datag HSVL Plus
Flicker Test Summary per EN/IEC6180Ed

Pstand limit line

. 3.0 (2013) (Run time)

Europeariimits

9: Z IJ“H TTTTrrrrprrnt

7.

PIt and limit line

0000

0

Parameter values recorded during the test:
Vrms at the end of test (Volt): 229.55

Highest dt (%): 0.72 Test limit (%): N/A N/A

T-max (mS): 0 Test limit (MmS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): 0.45 Testlimit (%): 4.00 Pass
Highes Pst (10 min. period): 0.127 Test limit: 1.000 Pass
Highest RI(2 hr. period): 0.055 Test limit: 0.650 Pass
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Section 8
Test name
Specification

Testing data
Voltage fluctuations and flicker
EN 6100€8-3:2013

8.45 Test data, continued

Nemko

Measurement datag HSVL Plus L

Flicker Test Summary per EN/IEC6180Ed

Pstand limit line

. 3.02013) (Run time)

Europeariimits

E: Z .[J'\»\ FTTTTrrrrret

7.

PIt and limit line

1.00

075

al.50

0000

0

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

Highest dt (%): 0.44 Test limit (%): N/A N/A

T-max (mS): 0 Test limit (MmS): 500.0 Pass
Highest dc (%): 0.00 Test limit (%): 3.30 Pass
Highest dmax (%): -0.40 Test limit (%): 4.00 Pass
Highest Pst (10 min. period): 0.146 Test limit: 1.000 Pass
Highest RI(2 hr. period): 0.064 Test limit: 0.650 Pass
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Section 8
Test name
Specification

Testing data
Voltage fluctuations and flicker
EN 6100€8-3:2013

8.45 Test data, continued

Nemko

Measurement datag HSVL Plus FS

Flicker Test Summary per EN/IEC6180Ed

. 3.0 (2013) (Run time)

Pstand limit line

Europeariimits

1.00

~0.75

E:EIJ“HHHHHHH

7.

PIt and limit line

0000

0

Parameter values recorded during the test:
Vrms at the end of test (Volt): 229.99

Highestdt (%):

T-max (mS):

Highest dc (%):

Highest dmax (%):

Highest Pst (10 min. period):
HighestPt (2 hr. period):

-0.48 Test limit (%): N/A N/A

0 Test limit (MmS): 500.0 Pass
0.00 Test limit (%): 3.30 Pass
0.47 Test limit (%): 4.00 Pass
0.136 Test limit: 1.000 Pass
0.059 Test limit: 0.650 Pass
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Section 8 Testing data
Test name Voltage fluctuations and flicker Nemko
Specification EN 6100€8-3:2013

8.4.6  Setup photos

Figure8.4-2: Voltage fluctuations and flicker setygoto ¢ HSVL Plus
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Section 8 Testing data
Test name Voltage fluctuations and flicker Nemko

Specification EN 6100€8-3:2013

8.4.6  Setup photoscontinued
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Figure8.4-4: Voltage fluctuations and flicker setygoto ¢ HSVL Plus FS
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Section 9 EUT photos
Nemko

Section 9 EUT photos

9.1 External photos

Figure9.1-1: Front view phota; HSVL Advanced
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Section 9 EUT photos
Nemko

Figure9.1-2: Rear view photq HSVL Advanced
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Section 9 EUT photos

Figure9.1-3: Side view photgq HSVL Advanced

Figure9.1-4: Side view photgq HSVL Advanced
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Section 9 EUT photos
Nemko

Figure9.1-5: Top view photg; HSVL Advanced

Figure9.1-6: Bottom view phota; HSVL Advanced
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Section 9 EUT photos
Nemko

Figure9.1-7: Front view phota; HSVL Plus
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Section 9 EUT photos
Nemko

Figure9.1-8: Rear view phot@ HSVL Plus
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