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EMCPro
Advanced EMC Immunity Test System

The EMCPro is an advanced EMC immunity test system developed by KeyTek in response (o
manufacturers’ demands for a mid-range, low cost, mubti-capability test system The EMCPro is
easily configured to meet today’s immunity standards required for CE Marking and compliance
requirements. 1n addition, EMCPro capabilities go well beyond the required test levels for the CE
Marik.

The EMCPro performs compliznce level testing requirements for IEC, UL, ANSL ETSI and
beyond, The EMCPro allows users to perform compliance testing to the foliowing standards:

EN 50082-1 IEC 1000-4-8 Power Frequency Mapnetic
EMN-50082-2 Fields
CCITT K17, K20, K21 IEC 1000-4-9  Pulse Mapnetic Fields
ETSI IEC 1000-4-11 Dips and Interrupts
UL 1449 IEC 1000-4-12 100kHz Ring Wave
IEC 1000-4-2 ESD UL 864
IEC 1000-4-4 EFT ANSVIEEE C62.41
IEC 1000-4-5 Combination and Telecom Wave
Surge

Users may operate the EMCPro via KeyTek’s easy to use Windows-based PC software,
CEWare, or from the front panel. CERare provides simple, straight forward pre-programmed
test sequences ideal for the novice user; yet is sophisticated enough to allow an advanced user to
develop and save custom test sequences for fiture testing,

Users may configure the EMCPro from a single test capability to up to seven capabilities in a
single unit. When test requirements chanpe, or as standards evolve, upgrading is a simple matter
of adding appropriate options or accessories offered by KeyTek to their existing EMCPro.

One System, One Vendor, One Solutien,

The EMCPro system offers the highest test levels and the widest selection of testing capabilities in
& low-cost complete system solution.
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KeyTek

Che Lovwell Resesrch Centes
Lowrell, WA 018524345
TEL: (978) 275-0800

FAX: (5TE) Z75-0850

Bty ararwe keyiek com

Thermo Yoltelk

SPECIAL NOTES FOR THE EMCPro

The EMCPro has incorporated a special, relay-cleaning sequence. Before any surge operation —
12750, 107700, Ringwave, or Pulsed Magnetic Ficld (PMF) - the relavs within the EMCFro arc
cycled rapidly, ususally in a sequence of five and five clicks or five and three.

This is normal behavior and not a cause for concem.

The relay-cleaning sequence removes cxidation and pitting from the surface of the relay contacts, for
better operation and longer relay life.

A Division of Thermo Voltek, s Therma Eleciron Company
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TECHNICAL SPECIFICATIONS
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Product Safety Information

Definition of Safety-related materials

The lightning flash with arrowhead symbol within an
equilateral triangle is intended to alert the user of the
presence of uninsulated dangerows voltages within the
product enclosures, and of voltages upon cutput
connactors, that may be of sullicient magnitude 1o
censtitute a risk of clecric shock to persons.

The exclamation mark within an equilateral tnangle 15
intended ro alert the user of the presence of important
operating and maintenance (servicing) instructions is the
literature accompanying the product.

Cautions and Warnings

-CAUTION-
RISK OF ELECTRIC SHOCK
DO NOT OPEN

TO REDUCE THE RISK OF SHOCK, DO NOT REMOVE COVER
NO USER SERVICEABLE PARTS INSIDE
AEFER SERVICING TO QUALIFIED SERVICE PERSONNEL

WARNING

TO PREVENT FIRE OR SHOCK HAZARD,
DO NOT EXPOSE THIS EQUIPMENT TC RAIN OR MOISTURE

v KayTek EMCPro Systam
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Product Safety

The following safetv instructions have been inclided in compliance with safety standard
regulations. Please read them carefully.

Read Instructions — Read all safety and operaling instructions before operating the
instrument.

Retain Instructions -- Retain all safety and operating instructions for future reference,

Heed Warnings — Adhers to all warnings on the instrument and in the operating
mspructions.

Fallow Instructions — Follow all operating and use instructions.
Water and Moisture -- Do not use the instrument nesr water.

Carts and Stands — Use the instrament only with & cart or stand thar is recommendsd or
included as part of the EMCPro system by the manufacturer.

Wall or Ceiling Mounting - Do not mount the instrument on a wall or ceiling,

Ventilation -- The instrument should be situated so that its localion or position does niot
imterfere with its proper ventilation. Do not install in a cabinet or in other situations that may
impede the flow of air through the ventilation openings.

Heat -- The mstmment should be sitsated away from heat sources such- as heat registers or
other instruments which praduce heat.

Power Sources -- Connect the instrument only to the type of power source described in the
operating instructions or as marked on the instrument.

Grounding or Polarization — Take precautions to insure that the grounding of the
instrument 15 not defeated. Operate only with a grounded power cord,

Power Cord Protection -- Place power supply cords so that they are not likely to be walked
on or pinched by items placed on them or against them. Pay particular attention to cords ar
plugs, convenience receptacles, and the point where they enter and exit the instrument. The
cordsets used should be the nght-angle cordsets supplied with the unit, to prevent damage to
the cordsets when moving the EMC Pro.

Cleaning -- Clean the instrument ondy as recommended by the manufacturer,

KeyTek EMC Pro Systam 1



Non-Use Periods -- Unplug the power cords of the instrument when it will be left anused for
a long period of time.

Lifting and Carrying -- When moving or installing an EMCPro follow the instructions
given in the Installation section of this manual, Moving an EMCFPro requires two persons.

Object and Liguid Entry — Take care that objects do not fall and that liquids are not spilled
into the enclosure through openings.

Defects and Abnormal Stress — Whenewver it is likely that the normal operation has been
impaired, make the equipment inoperable and secure it against further operation. Nommal
operation is likely to be impaired if, for example, the instrument:

s Shows visible damage,

¢ Fails to perform the intended function.

o Has been subject w prolonged storage under unfavorable conditions.
¢ Has been subjected to severe transport stresses.

Damage Requiring Service — The imstrument should be serviced by qualified service
personnel when:

& The power supply cord or the plug has been damaged.
# Ohjects have fallen or hguid has been spilled into the instrument.
= The instrument has been exposed to rain,

*  The instrument does not appear to operaie normally or exhibits a marked change in
performance,

e The instrument has been dropped, or the enclosure has been damaged.
Sitting or Climbing — Do not git or climb upon the instrument or use it as a step or ladder.

KeyTek EMCPro System



Surge Testing Guidelines

» DO NOT WORK ALONE.

= Do not use the equipment in conditions other than reasonable laboratory conditions.
There should be no condensing humidity or water standing on the floor or work surfaces;
there should not be significant dust or other contamination.

* Ensure that NO ONE is twouching the equipment under test (EUT) during the test or
immediately after the test until AC power to the EUT has been tumed off.

* Ensure that there is a barrier to act as protection in case the equipment under test
explodes. This may happen due to power-follow' after a failure. The barier should be
mterlocked to prevent surging and to disconnect all AC if the barrier is removed.

=  The equipment under test must be surrounded by sufficient insulating material (o
withstand twice the surge voltage. Consider distance to the floor or table and walls if air
is the insulating material:

= Ensure that the proper supply mains voltages are applied to both KeyTek® equipment
and to the eguipment under test, and that the AC branch cireuil is capable of supplving
the currenl.

* The ground {protective carth), neutral and phase lines of the AC supply to the equipment
under test supply must be connected properly. Do not defeat the protective earth
eonnection.

* The ground (protective earth), neutral and phase lines of the AC supply 1o the KeyTek
equipment must be connected properly, Do not defeat the protective earth connection.

= When surging a powered EUT, the mains supply to the equipment under test must be
capable of handling the potential AC fault current {e.g. do not use a UPS to power the
EUT).

* Newver surge an AC mains line other than through the EUT outpur connector and the
EMCPro internal filter or via a CM-3CD, three-phase coupler,

» Use only equipment which is designed to be safe for the test being performed.
* Do not test in a potentially explosive atmosphere {e.g, where there are gas fumes),

» MNever use equipment that is operating iny 2 strange manner, or that shows clear indication
of abuse,

« If probes are in use, be sure they are differential probes which have no groand connection
Lo the surged ground or to the equipment under test,

" Power-follow is 2 condition where the Surge evend cawses a low-impadance prth which full masing cument may den Aow
through. Une example of this is o gas-tube armestor, which madtains @ high impedance wnril 3 surge svent swilches it 1 & low-
imnpedance state the Jow-impedance staie i mainminsd until the malne voltage drops below g crinzal threshold, Similar 2ffects
can be seen dus se slecorical & o 2xploded components.,
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The safcty socket surge ourputs are gold-plated. To ensure that the connectors will not
deteriorate over time, always use gold-plated mating connegtors.

Safety Concerns During Surge Testing

Surge testing is hazardous, The equipment under test (EUT) can ignite, possibly explosively.
Noxious, toxic and sometimes fatal fumes can be generated by the buming equipment.
Accumulated gases may ignite explosively (i.e., flashover).

In an environment where surge testing takes place, il 15 absolutely crucial that these minimum
safety precantions be taken:

Surge testing should be performed only by propedy trained test personmel who are
expenienced in conducting such tests, or be observed and supervised by such expenenced
personnel.  No person subject to heart or neurological conditions should be aliowed to
conduct surge tests, Persons wiath pacemakers should not he allowed in or near the area
where esting 15 conducted.

Never leave a procedure or a test setup unattended.

All personme] working in the area must be shielded with appropriate eye protection, body
profection and electrical protection. They should not be allowed to work in a direct line
of a passible explosion of the equipment under test.

The test area should be a clear and unobstrocted environment dedicated 1o such tests.

The test area shoukd be equipped with ventilating hoods and blowers to remove gases that
may be caused by exploding or buming components.

The test area should have nonflammable walls and floors plus shielding to contain
exploding parts and flames.

There must be fire extinguishers certified for use in electrical and chemical fires readily
available at the test sie. DO NOT USE WATER TO EXTINGUISH AN
ELECTRICAL FIRE.

All flammable materials and debris must be outside the test area, and the area must he
well marked, preferably by physical bamers, to prevent accidental intervention by non-
test personnel while a test is in progress,
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Inappropriate Uses

The EMCPro must be kept within the specified environmental limits of the operating
requirements. This includes not using the EMCPro in condensing humidity.

The unit must not be operated by wearers of electronic life-support equipment. Personnel
with pace-makers, heart problems, nervous disorders, and similar problems should not be
allowed to operate the EMCPro or be present during ESD testing.

The ESD probe is capable of giving an unpleasant shock - it is not intended for use as a
shock prod, "cattle prod”, or as any device designed 1o shock people or animals.

There are no User Serviceable parts inside; do not remove covers.
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Description

The EMCFPro iz an advanced EMC immunity test system developed by KeyTek in response to
manufacturers” demands for a mid-range, low cost, multi-capahility test system. The EMCPro is
easily configured to meet today's immunity standards required for CE Marking and compliance
requirements. In addition, EMCPro capabilities go well beyond the required test levels for the
CE Mark.

The EMCPro performs compliance level testing requirements for IEC, UL, ANSI, ETSI and
beyond. The EMCPro allows users to perform compliance testing to the following standards:

IEC 1000-4-2 ESD UL 864
IEC 1000-4-4 EFT ANSEIEEE C62.41
IEC 1000-4-5 Combination and Telecom EN 50082-1
Wave Surge EN-50082-2
[EC 1000-4-% Power Frequeéncy Magnetic CCITT K17, K20, K21
Fields ETS1
IEC 1000-4-9 Pulse Magnetic Fields L. 1459

IEC 1000-4-11  Dips and Interrupts
IEC 1000-4-12  100kHz Ring Wave

Users may operate the EMCPro via KeyTek's casy to use Windows-based PC  software,
CE Wars, or from the front panel. CEWare provides simple, straight forward pre-programmed
test sequences ideal for the novice user; vet is sophisticated enough to allow an advanced user to
develop and save custom test sequences for furure testing,

Users may configure the EMCPro from a singie test capability to up o seven capabilities in a
single unit. When test requirements change, or as standards evolve, upgrading is a simple matter
of adding appropriate options or accessories offered by KeyTek to their current EMCPro,

One System, One Vendor, One Solution.

The EMCPro system offers the highest test levels and the widest selection of testing capabilities
in a low-cost complete system solution.
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Installation

Unpacking Instructions

EMCFro Assembly

The EMCPro requires two people for unpacking. Check the packaging materials and follow
any special unpacking instructions shipped with vour unit. The EMCPro comes fully
assembled,

Save all shipping materials (shipping boxes, foam pieces, bags, and special instructions) for
possible Foture shipments. The original shipping materials must be used whenever the
EMCFro is returned for calibration or service.

Carefully check all shipping materials for accessories which may be packaged with the
EMCFro

Compuater Assembly
Il your system includes a computer: Unpack the computer and accessories. Verify that the
voltage settings of the computer and monitor match vour mains voltage.,

Handling, Transportation, Storage
Save all shipping materials (shipping boxes, foam pieces, bags, and special instructions) for
possible future shipments.

The EMCPro requires two people for unpacking. Follow the instructions in the
INSTALLATION section of this manual and any speeial instructions shipped with the unit,

Issues related o wransportation of EMCPro models are identical to those for installation; the
weight of the unit requires that two people help in packing and movement. When packing the
unit for transportation the original shipping materials should be used, or new materials of
equivalent strength and durability.

Ar opticmal ransport ¢ase — PRO-CASE - is availabie for the unit,

For long storage intervals, unplug the power cords of the instrument and cover the instrument
to protect from dust and liquid spills.
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Cabling and Interconnections

The EMCPro has two AC Mains cordsets which plug into the rear of the unit. One, the
Systems Power input, powers the circuitry of the EMCPro. The second, the EUT Power
input, powers the front panel mains connector and the Equipment Under Test.  The cordsers
used should be the right-angle cordsets supplied with the unit to prevent damage to the
cordsets when moving the EMCFPro.

The FiberCom option connects the EMCPro to an external computer ranning the EMCFro
application software under Windows™ 3.x or Windows-95™, The FiberCom option (CM-
5W) includes a small module, the FC-11, a short RS8-232 cable with a 9-pin [-shell
connector, and a fiberoptic cable with a duplex modular connector. The R5-232 connector
conneets to vour computer. The fiberoptic cable connects 1o the EMCPro front panel; this
connector is polarized and can only be inserted in one orientation:; with the small 1ab on the
connector facing right. Do not Torce the connector. The FiberCom option derives power from
the RS-232 port of the computer — no cxternal power source is required.”

The optional ESD probe connector attaches to the front panel. This connector is polarized
and can only be inserted in one orientation: align the flat of the connector plug with the flat of
the fromt panel opening. Do not force the connector,

Direct Current Power to EUT

The EMCPro can accept a Direct Current (DC) power source at the EUT input and provide i
to the EUT output, When connecting to DC it is important to note the assignment of EUT
inles and outlet connectars,

' L2 L1
L1 I
I PE
=
 — PE
EUT Mains Inlet, Panel Wiring EUT Mains Outlet, Panel Wiring
The IEC Inlet connactor is wired, Regardiess of nationalify, the outiet is always

L1 top. L2 bottom, PE center. wired, L2 left, L1 right, PE center.

For DC use L1 and L2 should be used for voltages or voltage and return; the PE connection
should be used for return onlv. Note that PE will be connected 1o chassis during surge
IEstng.

? Some compulecs use 4 low-power BS-232 driver with a reduced drive voliage. [7the FiberCom fails to work with a
computer, an extermal supply should be wsed [KeyTek part #02-701 -E9 00 (LIS A and 62-050-415-00 [Ewropean)].

8
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AUX IN Connector (o POF

On the rear panel of the EMCPro are four safety socket outputs for the PQF Aux function,

.n"

,\
1 — — AUX L1 OUT, N, and PE
- QuUT IfOJl |"O "IN These conmections are provided to the user,
{ vl sl for connection of an external ransformer or
— Variable-transformer, which may be used 1o
[”O“, N derive an AUX IN voltage.
1__\__{_;’
AUXIN
S The AUX IN connection is wired into the
I*o-] PE PQF circuitry, to allow the user to provide
e | an AC voltage other than the standard, 0%,

¥, or TO% voliages.

When using the Auxiliary input, note the following;

The L1 and N connections provide the EUT Mains voltage as an cutput. These connections
are internally protected at 16 amperes by a self-resetting thermal breaker,

L1 and N should not be connected fo a scurce; these terminals are outputs -- not inputs.

The protection for LT and N is self-resetting; in the event of a fault these outputs will reset
automatically. These lines should not be connected to circuitry which will become a hazard if
energized nnexpectedly.

The AUX IN voltage must be AC, within the range of zere to 318Vac, S0V60Hz. Do not
conmect ALIX IN to direct current.

The AUX IN may be greater than EUT IN, but may not exceed the EUT IN by more than
205,

I AUX IN iz derived from a source other than the L1 and N connections provided, the user
should fose or protect the AUX IN line for a current less than or equal to the rating of the
EMCPro — 16 amperes,

Interlock Connector
The optional interlock allows the user to connect a remote switch which, when open, removes all
AC and high-voltage from the EMCPro front panel outlets, and disables the ESD head.

A spare interlock comnector is provided in the accessories kit for the EMCPro. To use this
connector, wire your cable from the connector TIP and RING contacts, and provide a simple
switch or contact closure at the other end of the cable.
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s The interlock operates from an internal, +5V, 20mA, logic level signal. Do not connect the
interlock to 2 power source.

Use a cable with voltage rating of twice the voltage rating of your EUT,

Route the interlock cable away from the EUT output and the EUT.

[ NOT connect the mterdock within the EUT, or w circuitry tied to the EUT,

DO NOT use a momentary switch 1o control the interlock. It is latched, internally, but a
momentary switch may not be open long enough to activate the latch.

B4 &

Stop Test Input Connector

A coax connector is provided on the front panel to allow remote interruption of an EMCPro test.
This connector is internally connected to a 5 volt reference; if this connection is shorted -- coax
center connector to shield -- during a test, the EMCPro will treat this event the same as if the
STOP button is pressed -- halting the present test. If remote logging is enabled, this event will be
logped as a vser interruption of the test. While this connection is shorted, the EMCPro cannot be
programmed and no test can be started, The minimum duration of the short must exceed 0.15
second.

CAUTION
You should not connect a voltage source or generator to the Stop Test Inpul

Connector; doing so may damage the EMC Pro

Voltage and Corrent Monitor Connectors

Two coax connectors are provided on the front panel to monitor surge voltage and current, or
mains voltage and current via external equipment (e.g. escilloscopes or voltmeters). The mixde of
these outputs, and the voltage scaling, changes with the settings of the EMC Pro.

CAUTION
You should not connect & voltege source or generator to the IMon or Viman

connecliors; deing 50 may damage the EMCPro

POF Synchronization Connector

A coax connector is provided on the front panel (o allow synchronization of external equipment
{e.g. vacilloscopes) with the PQF event. This connector will output a 5 volt pulse at the start of &
PQF event, with the pulse duration egual 10 the duration of the POF event.

CAUTION
¥ou should not connect a voliage source or generator to the PGF Synchronization
Connector; doing so may damage the EMCPro

Capacitive Clamp Cable

A 1 meter long stereo phono plug cable and a 1 meter HN-coaxial cable are provided with the
CM-CCL, and CM-CCLC options. The coax cable iz screwed onto the EMCPro coax output,
and to either end of the CM-CCL or cable clamp. The unosed coaxial connector on the opposite
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end of the cable clamp should be left unterminated, or can be used with an optional, coaxial
probe to monitor the delivered voliage.

The CM-CCLC cable clamp includes an imterlacked safety cover. By connecting the siereo
phono plug cable between EMCPro and either end of the cable clamp, the EMC Pro will operate
only if the cover of the cable clamp 1s properly seated. The unused intedlock jack on the opposite
end of the cable clamp can be used to wire to additional interlock switches.

I/(» and Telecommunication Cables

The Combination Surge wave and Ring wave can be connected to VO communication lines
(unbalanced datalines) using the optional CM-IOCD coupler and cable. The cable is connected
between the white and grey safety sockets of the EMGPro (labeled 1.2/50) and the white and
gray safety sockets of the CM-LOCD.

The optional 10/700us wave can he conmected to telecommunication lines (balanced datalines)
using the optienal CM-TELCOM coupler and cable. The cable is connected berween the white
and gray safety sockets of the EMCFro (labeled 10/700) and the white and gray safety sockets of
the CM-TEL.COM.

CM-3CD Cables -- Connections to Three-phase Mains

The Combination Surge wave (and optional Ring wave) can be connected to a three-phase mainz
for Surge and EFT testing using the optional CM-3CD coupler and cable, The Surge cable is
connected between the white and gray safery sockets of the EMCPro (labeled 1.2/50) and the
white and grey safety sockets of the CM-3CD. The EFT cable is connected between the HN-coax
connector of the EMCPro and the HN-coax commector of the CM-3CD.

CAUTIONS
Do not connect the CM-ACD cables to the Telecom wave (labaled 10x7T00) safety

sockets. Do not attempt to run Hagnostic tests or Power Frequency Magnetic
Fiald tests or Pulsed Magnetic Field tests while connected 1o a3 CM-3CD.

Damage to the EMC Pro may result!
Disconnect the surge cable from both units when not testing.

Magnetic Coil Connections

An EMCPro -to-coil cable is provided with the CM-HCOIL option, The EMCFPro -end of the
cable is plugged into the front-panel safety sockets, labeled “To H-Coil." The coil end of the
cable plugs into the sockets on the coil.

Other Cables
The EMCPro accessores kit includes safety socket connectors and an interlock connector which

the user may use 10 fabricate special lest cables. When fabricating cables, always use wire rated
for twice the peak, pulse voltage present during testing.
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Electrical Supply Requirements

System Power
The EMCFro will automatically configare for your AC Mains voltage, choosing one of two

voltage ranges:

100 - 120 Vac, S0/60 Hz
220 - 240 Vac, 50¢60 Hz

EUT Power
The EMCPro, EUT power inlet can accept input voltages from 50 - 240 Vac, S0/60 Hy.
HOWEVER, the rating of the EMCPro is limited by the EUT mains connectar rating, as

follows:
PRO-BASE-USA 15A, 120 Vac
FRO-BASE-BRI 13A, 250 Vac
PRO-BASE-EUR 164, 250 Vac

The AC power source for the EUT must have adequate capacity for full power-follow” in the
event that testing causes an equipment failure. Using a supply without sufficient capacity may
result in a failure being masked.

Acceplable power sources include:

A dedicated branch circuit,
The dedicated cutput of a motor-generator (MG) set.
# The output of a properly installed isolation transformer.

Use of the EMCPro with Ground-Fault Interrupters (GFI)

Problems may result when uwsing the EMCPre on AC mains protected by Ground-Fault
Interrupters (GFls). Surging the EUT, with a coupling mode to PE (LI-PE. L2-PE, or
L1&L2-PE) will cause the GFl to trip, causing an unexpected loss of AC power to the EUT,

The: problem is due to the coupling network mandated by IEC 1000-4-5; this network
connects the surge generator to the AC mains during the surge pulse, and creates a short pulse
of mains currert in PE, tripping the GFI. This problem only oceurs during Surge events with
a PE coupling mode selected.

¥ Power-follow is a condition whers the Surge event causes a low-impedance path which full mains curtent may then
flow through. One example of this i a gas-tube arrestor, which maintains a high impedance uniil » SUFRE Event
swilches I (o a low-impedance s1ate; the low-impedance state is maintained untdl the mains videage drops below a
eriticl threshold. Similar effects can be seen due 1o clectrical arcs or exploded components.
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There are two solutions 1o this problem:

* The first solution is to power the EUT from a source that dees not have a GFI device
installed. This solution may not be practical in some locations due o building codes or safety
regulations,

# The second solution is to install an isclation transformer beiween the AC mains and
EMCPro. The isolation transformer should be rated for af least 1920V A for 120V AC mains,
or 3240V A for 220/240V AC mains. The transformer should be wired as disgrammed below.

Note that L2 - Newutral - is bonded back to PE al the output of the transformer.

L1 L1
AG MAINS | ' CEMASTER
) L
E

Proper Connection of an Isolation Transformer

Mode

A solid-state regulated line sowrce such as an uninterruptable
power supply (LIPS) or a power frequency amplifier will generally
not have the instamtaneous capacity or full power-follow required
Jar Surge and POF testing, and therefore should nor be wsed as the
AC power source for any equipment being iested
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Physical Environment

EMCPro systems are miended for operation in a laboratory environment, protected from
excess dust, humidity, and temperature,

»  Nocondensing humidity or standing water on the floor or work surfaces.

= Mo significant dust of other contamination.

Operating limits
Temperature: 15-40°C
Humidity: 1} = 85%, non-condensing
Altutude: ®.000 feat max,

Storage limits
Temperature: 0-60"C
Hurnidity: 10 - 90%, non-condensing
Altitude: 8,000 feet max.

Note:

i an EMCPro system has been subjected to temperature or humidity outside of the normal
operating limits, for a period exceeding four hours, place the system in an environment of the
proper wmperature and humidily and allow the system to stabilize in that environment for a
period of 24 hours; during stabilization, the unit should be unpacked, but not powered nor

operating,

The EMCFro Pro-ESD option may require as much as 48 hours stabilization time if the period
exceeding the humidity limits exceeds four hours,
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Test Area Considerations and Site Preparation
Conduct pulsed EMI testing under sound laboratory conditions. Venfy the following:

N condensing humidity or standing water on the floor or work surfaces.

No significant dust or other contaminants |

Clear and unobstructed vision,

Adequate ventilation, including ventilating hoods and blowers 1o remove gases.

Monflammable walls and flacres.

Barriers surrounding the EUT to contain exploding parts and flames.

Appropriate fire extinguishers for electrieal and chemieal fires, DO NOT USE WATER

TO EXTINGUISH AN ELECTRICAL FIRE.

*  No flammable matenials or debris inside the test area. The area must be well marked,
preferably by physical barriers.

= Keep unauthorized personnel out of the ares during testing.

| ] L [ ] L | £ L g ]

Allow at least six inches clearance from the wall or other equipment on both sides of the
mstrizment for proper air flow. The system roust be mounted on a level surface.

For EFT iesting the EMCPro should be mounted on the floor, on the ground reference plane.
For other testing, the EMCPro may be placed on a table that can support the weight of the
unit, It may also be placed on a sturdy can, However, since the unit is heavy, make certain
that the instrument and cart combination is stable, and cannot be easily tipped - particularly if

the whezls strike a bump on the floor such as the edge of a rug, 2 pebble or a small piece of
hardware.

Special Considerations for Surge Testing

Pulsed-EMI testing is best done in an area cleared of obstructions. Clearly mark the
boundaries of the area.

There 15 the possibility that the surge may flash over to circuits or mesal objects not directly
under test, and that components in the equipment being tested may explode or ignite under
the stress of the surge test. Whenever possible, enclose the equipment under test within a
fireproof and explosion-proof barrer having insulation capable of withstanding ar least twice
the maximum surge valtage.

Never aliow direet line-of-site view of components that may explode or ignite, If visual
observation is required, use a robust transparent barrier of suitable thickness for protection.

Pulsed-EMI resting should only be cammied out by fully trained personnel who are informed of
the hazards of such testing, and who have full control over all of the =51 equipment in the
area.

The EMC Pro contains orientation-sensitive components, and will only perform Surge testing
when operated in a horizontal position; for accurate, repeatable results the EMCPro should
be level, and should be used in a location free from vibration.
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./ Special Considerations for EFT Testing

NOTE

While the possibility of component destruction is less of a
concern during EFT testing, it should not be ipnored.

EFT testing involves the use of very high frequency pulses, For this reason the testing standards
specily the use of a ground reference plane in the areas where EFT testing is perfarmed. In
addition, the standards specify the minimum and maximum spacings among the various
equipment present in the test area.

This device complies with the requirements of the EMC Directive,
B9/326/EEC, as stated in the declaration of Conformity, However, BFT
test pulses are by nature an interference test and can therefors create a
possible source of disturbance to other electronic equipment that is not
intended for test. This device should be used in an environment free of

other equipment that could be affected by these emissions, or in a shielded
OO

The floor of the test area is to be covered with copper or aluminum with a minimum thickness of
A00-inch, which must be bonded to building Protective Earth (PE) ground. Tn addition, the
cabinet of the EMCPro must be directly tied to the ground reference plane. Provision for a

mounting bracket is made on the rear and bottor of the EMCPro and the bracket and screws are
provided.

Grounding Bracket

Rear View
EFT ding B L
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When used with table-top equipment, the equipment should be placed on an insulating table of
0.8 meters height.

y
x
N GRP EUT b

b Gt Refsenos Plane f .
'|_ m"'.

, y = 5 {

4 2k J

'\ J\ | T T ]
\ | h
"I I-

. | K1 Sm—

EMCPRC
I

.‘x\"
= LS

EFT Connection to Equipment Under Test for Table-top EUT

KeyTek EMCPro System 17



Data and signal cables are tested using the EFT Capacitive Coupling Clamp (CM-CCL), When
performing these tests, the EUT and amy auxiliary equipment should be powered from the
EMCFro EUT output, 1o provide isolation berween the test setap and building power mams. The
minimum spacing required between the clamp and the equipment in the test area is shown in the
figure below.

Use of the Capacitive Cable Coupler for EFT Testing

The EMCFro contains orientation-sensitive components, and will only perform EFT testing
when operated in a horzontal position; for accurate, repeatable results the EMCPro should be
level, and should be used in a location free from vibration.
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Special Considerations for ESD Testing

ESD testing involves the use of hugh-voltage, fast-rising pulses. For this reason the testing
standards specify the use of a ground reference plane in the area where ESD testing is performed.

This device complies with the requirements of the EMC Directive,
BOM336/EEC, as stated in the declaration of Conformity. However, ESD
test pulses are by nature an interference test and can therefore create a
possible source of disturbance to other electronic equipment that is not
intended for test. This device should be used in an environment free of
other equipment that could be affected by these emissions, or in a shielded
0T,

IEC 1000-4-2 requires the use of a ground plane which must be bonded to building Protective
Earth (PE} ground. The minimum size of the ground plane is | m’, the exact size depending on
the dimensions of the EUT; the ground plane shall extend beyond the EUT by at least 0.5 m on
all sides. The ground plane shall be sheet copper or aluminum of 0.23 mm minimum thickness,
or 0.65 mm minimum thickness if another metal is used, N

For ESD) testing, the EMCPro need not be connected to the ground plane.
The EUT shall be pn.'mlﬂnrsd at least 1 m from walls and any metallic structures.

For table-top l.-:qumm a nnu—mndwung table EI-E m high is placed on the gmund plane. A
ground plane (HCP) 1'6 m by 0.8 m will be put on the table, and the EUT and any cables shall be
placed cn an insulating support 0.5mm thick placed on top of the HCP. The HCF shall connect to
the ground reference planc with a resistive cable with two, 470,000 ohm resistors. one resistor at
each end of the cable,

Special Considerations for Pulsed Magnetic Field and Power-Freguency
Magnetic Field Testing

IEC 1000-4-8 and IEC 1000-4-9 require the use of a ground plane which must be bondad 10
building Protective Earth (PE) ground. The minimum size of the ground plane is | m?, the exact
size depending on the dimensions of the EUT, the ground plane shall extend bevond the EUT by
ar least 0.5 m on all sides. The ground plane shall be sheet copper or aluminum of 0.25 mm
minimum thickness, or 0.65 mm minimum thickness if another metal 1s used.

For Magnetic Field testing, the EMCPro need not be connected to the ground plane,
The EUT is placed on the ground referentce plane, on an insulating support 0.1 meter thick.

The coil and EUT shall be positioned at least T meter from walls and metallic objects.
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Introduction

The features of the EMC Pro are brokien imto five, major groups: the System Interconnections, the
Equipment-Under-Test Connections, the Monitoring and Control Connections, the Rear-Panel
Auxibiary Connections, and the User Imerface.
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EMCPro System Interconnections -- ESD and Computer Interface

FIEERCOM On the left, bottom side of the EMCPro
3= fronl panel arc connectots for  the
E FiberCom: serial port, the ESD test probe,
_.F—'\{ and the power switch for the EMCPro.
Q Note that both connectors are polarized

SYETEM POWER  DOn the FiberCom conmector the small tab

on the connector faces right. On the ESD

ESDOUTPUT probe connector; align the fial of the

connector plug with the flal of the front

panel opening. Do not  force  (he
CONNECLONS.

Connection to the Equipment Under Test
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EFT SAFETY HEOIL ® 7.2/ 50t
OUTPUT  IRTERLOCE. " RING DUTEUT
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The EFT output coax connects 1o the
Capacitive  Cable Clamp  or  threc-phase
coupler. This coax 15 also used for waveform
verification.

The Safery Interlock connector allows the user
to connect a remote swaich which, when open,
removes all AC and high-voltage from the
EMCPro front pancl outlets, and diszbles the
ESID head.

The Safety socket oulputs, at upper night,
couple 1.2/50us surge pulses to the magnetic
coil or commuenication lines, and can be used
for component testing. These sockels are also
used to provide power frequency magnetic
field output (o a st coil,

The Safety socket outputs, in the middle of the
EMCPFro, ouput the 10/700us telecom wave:
this waveform is available for component
testing and for coupling to Telecom lines -- it 15
not for use with AC Mains and AC Mains
couplers.

The Voltage Present LED 35 lit when the AC
Mams outlet 15 energized or when high voltage
is present

22
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The EUT Power connector provides AT Mains

ter the Equipnrent Under Test.
EUT OUTPUT The EUT Power switch energizes the EUT
AC/OC POWER Power connector.
T EUT
EFT * SURGE = POF 5 i
OUTPUT For safety. a positive, operator-action 15

required to energize the EUT; ie. if the
EUT power switch 13 ON when e
EUT POWER EMCPro is first mumed on, the switch

T must be toggled OFF and then ON to

| 1 .] P.E;Hﬂ energize the EUT Power connector.

Lit The Reference Ground Connector is a chassis
connection provided for wavelorm verification
of the EFT waveform; il is not used dunng
narinal 1esting.

Interlock Connector

The optional interlogk allows the user 1o connect a remate switch which, when apen, removes
all AC and high-voltage from the EMCPro front panel outlets, and disables the ESD head.
This is useful to establish a safety perimeter for protéction of personnel.

» The interlock operates from an internal, 45V, 20mA, logic tevel signal. Do not connect
the interlock to a power source,

« Route the interlock cable away from the EUT ouiput and the EUT. DO NOT connect the
interlock within the EUT, or to circuitry tied 1o the EUT.

s [0 NOT use a momentary switch to control the interlock. A momentary switch may not
be open long enough Tor the EMCPra firmware to Iatch the mierlock event,
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Maonitoring and Control Connections

Four coax connectors are provided along the botom, front of the EMCPro for access 1o the
internal monitonng features and control of tests,

Stop Test Input Connector

A coax connector 18 provided on the front panel 10 allow remote interruption of an EMCPro rest
When the coax center connector is shorted to shield the EMEC Pro will treat this event the same as
il the STOP batton is pressed -- halting the presest test. I§ remote logging is enabled, this event
will be logged 2% & user interruption of the tesi, While this connection is shoned, the EMCPro
canngt be programmed and no test can be started.  The minimum duration of the shor muost
exceed (.15 second.

Thiz connector is internally connected to & 5 veolt reference. You should not connect & voltage
source of generator to the Stop Test Input Connector; doing so may damage the EMCPro,

VMon and IMon -- Valtage and Cuorrent Monitor Connectors

Twor cowx connectors are provided on the front panel to monitor surge voltage and cureent, or
mains voliage and current via external equipment {e.g. oscilloscopes or voltmeters). The mode of
these outputs, and the voltage scaling, changes with the settings of the EMCPra.

Vmson Mon
Dperating Mode Vmon Seurce Vmion Scale Mon Source IMan-Scale
uﬁurgt, PMF Eurge O I%-F 1000y wSur_gc Ol IV 7 2004 =
Mlain Menm
POE, FEME, EUT BMains Ot PV T ELMT Mains Our 1% 7 200
Esn
EFT o ot By izl Mo cudpal Mo pulps

The IMon output has & low impedance of | ohm; for reasonable accuracy this output should only
be used with measaring instruments with input impedance exceeding 10,000 ohms.

The VMon output -- when measuring surges only — has an impedance of fifty ohms. Connecting
this output to an instrament with fifly ohms inpul impedance will minimize transmission line
efiects, and reduce the voltape scaling by a factor of two. The ¥Mon outpet — when measuring
EUT Mamns -- shoulid not be erminated by Gfty ohms, and should only be used with mstruments
with input impedance excecdmg 10,000 ohms.

The typical accuracy of all outpuis is = 10%.

Voltage and current monitors are intemnal w the EMCPro; this is very convenient but results in
some limitations. The voltage monitors ure affected by the résistance and mductance of internal
and external wiring, and by the close proximity to surge discharges cxceeding 300 joules of
ERerZy.
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« The voltage monitor 15 a good approximation of the open-cireuit waveform, bul may show
distortions when measuring the waveform inte an EUT - or a deviee -- where low-
impedances 10 ground or non-linear impedance charactenistics (MOVs, pasubes. etc.) may
eause distortion of the menitor waveform. Such distortions are a characteristic of the voltage
manitar - the actual surge waveform witl not show this distortion.

The voltage monitor is an approximation of the open-circuit waveform internal to the EMCPro:
due 1 resistance and inductance of intemal and external wiring, the voltage delivered 1o the
EUT may differ.

« Noise spikes are typical on the nsing edge of the voltage monitor waveform. This noise may
make 1t difficult to measore rise fime.

These noise spikes are a characteristic of the voltage monitor - the actual surge wavelorm will
fet show fhies nose.

*  For surge wavelorn verthicanion, the use of external voltage probes 15 recommended,

s The voltage monitor uses high-voltage relays to switch channels; this may cause false
traggering of oscilloscopes at the beginning of a test (before the pulse), after a test, and when
selecting or desclecting Surge tests from the Main Mene. These effects are cavsed by relay
switching, and are not an indication that pelses are being produced.

= When perfoming surge tesis {1.2/30, LW700, Ringwave, PMF) the current monitor will read
zero before and after the surge event. During the surge event, the monitor will be switched 1o
the appropriate output (froat panel, or EUT AC outlet) and will read the surge current. When
surging to the EUT AU outlet, the curment monitor will read the surge current, superimpose]
on the EUT mains cument; this may increase or decresse the peak surge current, by the
amount of the mains current at the time of the surge.

The current monitors are less affected by the resistance and inductance of intemal and external
wiring, and give very accurate response.

CAUTION

You should not connect a voltage source or generator to the IMen or Vmon
cohnectors; deing so may damage the EMCFPro

POF Synchronization Connector

A coax connector is provided on the front pane! 1o allow synchronization of external equipment
(c.g. oscilloscopes) with the PQF event. This connector will output & 5 voli pulse at the start of a
POFE event, with the pulse duration equal to the duraton of the PQF event.

==

CAUTION

You should not connect a voltage source or generator to the PQF Synehronization
Connector; doing so may damage the EMC Fro
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Rear-Panel Auxiliary Connections

O the rear panel of the EMCPro are four safery socket outpats for the POF Aux function:

i - AUX L1 OUT, N, and PE

L1 -
ouT io .' 0, IN | These connections are provided 1o the user,
B b St for connection of an external transformer or
P Varable-transformer, which may be used to
0 I'N derive an AUX IN voltage,
. o
L AUX IN
'O' PE The AUX IN connection 15 wired into the
™ PQF circuitry, to allow the vser to provide

: | an AC voltage other than the stendard, 0%,

0%, or T0% vollages,

When using the Auxillary mpet, note the following:

The L1 and N cannection provides the EUT Mains voltage as an output. These connections
are intemnally protected at 16 amperes by a self-resetting thermal breaker,

L1 and N should not be connected t0 a source; these tenminals are oulpuls — not inputs,

The protection for L1 and N is self-resetting; in the event of a faull these outputs will reset
antomatically. These lines should mot be connected 1o circuitry which will become a hazard if
energized unexpectedly.

The ALUX IN voltage must be AC, within the range of zero to 318Vac, 30e0Hz. Do nat
connect ALTX IN o diesct current.

The ALX IN voltage may exceed the EUT IN, but may not exceed the EUT TN by more than
205,

If ALK IN is derived from 2 source other than the L1 and N conpections provided, the wser
should Tuse or protect the AUX IN line for a corrent less than or equal to the rating of the
EMCFro - 16 amperes.
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User Interface

The EMCPro front panel includes a lguid crystal display with seven function keys. and a 15-key
kevpad to the right of the display.

The liguid ervstal display
and seven function keys

_ | povide quick user mpaot.
LM nl'l"‘{“h!l' !! -'F;'-h': fur'lqﬂnﬂ“ kf.'.'j.-ﬁ Fm
I mapped to the bottom line
of the display. Pressing a
function key executes thal
comrnand,
! : ! e ! - r:I;—-E{ Typical commands are
1 1 3 5 i |2 | EXIT (6 back one menu),
RUN, and scroll through
menn selesliong
¥ The nurneric kevpad is used to select menu tems and
enter numeric dara into edit fields. The kevs arc
r I s 3 ||l @ defined as follows:
| e—
; . 0 thru 9 Enter numenie data or select menu ftems
| 5 B ]| |4 +H- Change polarity
— “:“ CE Clear Enfry; erase a numenc ficld
— H—————— ENTER Acceptihe current input or menu item
J g s § _ it & Scroll through selection list boxes, and
m— increment or decrement numetic felds
4 i EMER
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Programming the EMCPre from the Front Panel

The front panel disptay shows status and the display and kevpad allow convenienl programming
of the EMCFro via screen menus, Programming i intuitive and easy. There are four basic menu

types.

Main Menun

The Main Menu is the ‘top’ menu; this is the menu seen after the EMCFPro initializes, and this is
the mene returned o after exiting all lower menus. The Main Menu allows the user to select the
test type 1o perform: Suege, EFT_ESD, ele. A lest type is selected either by moving a haghlight
bar down the screen using the amow function keys, then pressing ENTER, or by pressing the
namber key associated with the test type. For selection 1, press 01: for selection 10, press 10.

{:::“::HiiEUT OFF|
; &, Pulse Magnetic
v Surge: [1e2d500 o Surge [10xTOM

%

-
]
]
=
S
Lxi

1. Power Fracguansy 4. Burge [(Riag)
1. ESOD I_,,-q Calibration
e 5. FQOF ik, Eamtonn Eebun

i [ i [ I - 1 ¥
i L ] e .';J" LI

The Main Menu shows all possible options, however, vou can only select an option if it is
installed in the EMCPro system. Attempting 1o select an option which 15 not installed will
display an error message that the option is not available.

Test Menu

After selecting a test type, a Test Menu opens. The Test Menu offers 2 nser-defined option, and
usually one or more pre-programmed tesis o speed setsp and testing per BEuropean Norms, The
user-defined option gives access and control of every test parameter; this is the most powerful
optica, and ailows engineering and debmgging tesis of the EUT. The pre-programmed tests dre a
fast way to perform cemtification testing to European Morms, as most parameters default o the
proper values and cannot be changed — by locking these parameters the vser can be certain that
the tests are performed according to the European Norms, and performed the same way cvery
time. Many pre-programmed tests perform a sequence of fests; for example, at several voltage
levels, at several mains synchrenizations, and in several coupling modes. As with the Main
Menu. you select a test either by moving a highlighted bar down the sercen using the amow
function keys, then pressing ENTER, or by pressing the number key associated with the test.
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| SRGC L., ZEA0 [ - R R -1 ol 11 -
1. Tser dafined 6. Class 7 Full
2., “lass 1 Fast Y. Clasxs 31 Pull
3, Slags I Faac B Classz 4 Full
4, Clags 4 Fasbc
h, Tiass 1 Full
13 13 1 S B &
Parameter Definition Menu

After selectmg either the User-Defined test option, or a pre-programmed test, a Parameler
Definition Menu opens. The Parameter Definition Menu has edit fields, for wavelorm,
voltage, etc. To change a fizld you first move the highlight bar to that field, using the function
keys. After selecting a field there are different editing steps, depending on the type of ficld,

s List ficlds have a limited number of specific values. An example is the line synch field
which can accept "L1" or "RAND", With a list field selected, the value is changed by
using the keypad arrow keys to scroll through the options.

* MNumeric fields are edited by typing a valoe at the keypad, The keyvpad input fills the
available field from right to left {If the field allows a decimal place, such as "##.#" and
thus a value berween (Vand 9999, to enter a value of 10, press “17, "0, *0°, "0"). Press
" after the number to make @t negative. Press ENTER or move the highlipht bar 1o
anviher field 1o accept the value; the value must be accepted before a test can be run.

* Some fields combine Numeric and List fields. When selected, the keypad arow Keys
change the list portion {L1,RND} and the kevpad number keys replace the numeric value.

When all entrics have been made and accepted the test can be started by pressing the F1 key ~
the RUN function key, To exit this menu without starting a test, press the F7 key -- the EXIT
function key.

Dutput rCouplin
Phasa Swvnc-angls o

| SURGE: UEER-DEF. |y bbb rri ey Q)
Waratfaorm . eewwe LA Ohm
Valtags ... s e oo 2000 W

- MAINE:LI L2/PE

Li:180 deg

Iﬁuwbe: of Testz ... 5]
Tima BEetwesan Testks 60 %
RUH_| | . i N R

When a pre-programmed test has been selected, many parameters assume default values and
cannct be changed by the user; these fields cannot be setected or highlighted: The ficlds for these

parameters are replaced with an AUTO symbal.

KeyTek EMCPro System

29



y SHRGE: CLAEE 1 FULL ':!i', !::Z-Tl_l']‘ ﬂ-‘.T'F':
2 bl T
LT I o o | i
Violcage Freaea e e f—
. ol
Cubput (Caupling SR oy
fhase Syno:iAncle . [Ome
Humbar of Tests ...
Time Bebween Tasts £ 5
RUN | | 5 B LF R S e ey

Run Menu

When a fest is unning, a RUN Menu is displayed. The RUN Menu shows the test type (Surge,
EFT, etc.) and the EUTT status (EUT ON, EUT OFF) on the top line of the display. The right side
of the display shows the test parameters you programmed: waveform, voltage, coupling maode,
line synch, number of tests, and tiroe remaiming in this test step (For example, the Surge Run
Mena will display the test steps — or test states — on the STATUS line of CHARGING, FIRING,
and WAITING. Duaring each of these states, the time remaining field will count down and display
the time remaining in that state.). Some tests, such as ESD, will not display time remaining as the
time remaining depends on how the operator uges the ESD probe.

The left side of the display shows status; from top w bottom this is; Status (of west; charging,
manning. 1), Time (secs remaning in this test; if this wst 15 ope of & sequence this is the time
for the indrvidual test and not the time for the entire sequence), Test (the present test in
sequence, or test noof total wests), and Comm (or communications statas: local, remote).

I BURGE: RUN T T T TR e |
42 crhm

Status! Charging 42004 7

Tame 1T7s MAINS: L1, L2 FPE

Test: 1 /80 Lixle0 deg

Coamm g Local 3
BB

STOR; | y PAUSE ] | i i1 i

In the RUN Menu, the STOP function key -- the Fl key - terminates a test immediately and
retzms 10 the Parameter Definition Menn. The PAUSE function key -- the F3 key - causes &
temporary suspension of the test. Once a test has paused, the F3 legend changes to CONT (for
continuel: press the F3 key a second time to resume the test (not all tests can be paused and
restarted: if critical timing makes this impossible. the svstem will treat a pause as a stop, and the
est must be restaried from the beginning), Pagse 15 useful for checking EUT statas.

Selections 7 and 8 of the Main Menu - Calibration and System Menus -- do not run tests, but
periorm special functions. The Calibration Menu allows calibration of the EMCPro by &
KeyTek authonzed service representative. The System Menu provides troubleshooting and
diagnastic tools to the user, and provides access 1o nn-time options,

For more mmformation on the System Menu, see the TROUBLESHOOTING chapier.
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Al puwﬁ?-up a standard message screen s
shown while the system  initializes and
perfonmns sell-tosts.

Press any kev to show the Main Menu screen
below.

The Main Menu allows selecting a test type;
move the highlighted bar using the armow
function keys and press ENTER, or press the
number key associated with the test type. As
example, press 2 1o open the Surge memu.

The Test Menn offers pre-deflined tests to
specd seup and & wser defined mode for
control of every parameter. Press 1 to open
the user defined menu.

The EXTT function key moves back one menu
tevel.

Parameter Definitiom Menus have edit fields,
for waveform, voltage, etc. Move the high-
lighted bar using the function keys to select a
field. Edit a ficld by 1vping in & number. or
nse the keypad arrow keys ta scroll through a
list of options. The RUN function key starts
the test.

The RUMN Meno identifies the test and shows
status. The screen shows test parameters, and
EUT statws {ON OFF), unit Slatus (charging,
watting, firing). rest status (ke remaining,
and test 1 oof 90, and communications status
{Local, Remole ). Siop and Pause keys end the
test o catsés 4 temporary hold.

Front Panel Screens showing the Initializing screen and Four Menu: Types
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t maps o the unction key starls or & nexi editable owas ta the pravicals
wan funclion keys lops tasis i, G

figdds are salacied by the lunclion kays and
itRd using the keypad amow keys 1o-acrall
heaugh the options, ,-’F

R T T e i T
(oEUEGEs UEER DEF

Waveform ...
Vil bage
outputiCoupld ing

. MAING :LL,L2PE

Fhase Sync:ingle ... LIC1ED dag

thusnbear . o f Testa .. 500

Time Habwsen Tests 6l s

per |p b e T RING ) RN

LT el VA
L A R B

13 Ohm ——
22000 ¥

=

edited by lvping & value al the keypad.
ress ENTER to accept the value,

umeric hizlds ane sehected by the funchon keys '[

Some fields combine Numeric and
Lisk fimlds. Whan salected, the
wevpad arrew kevs change the Hst
Borticn (L1, BMNOT and the keypad

nuenber kevs replace the numesic
i

Ediging Funcoons Within the Parameter Defimtion Menus
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Map of Front Panel Menu Structure
The next three pages show the soructure of the front panel menus.

F=

MAIN MENU |

i
| Swiach
i d
| Type o
";... — P ]

[

el L |

. - e : = B !

] .

5 - i . . T _J

e

T

. =
i o S IR Y

Selection Flow, frong Main Meno thromn

T aFy 0 VALUE is setto 125V
[ e VALUE is sat ta 'D. then 'E'ﬂ. then 270

VALUE may be edited by user
s VALUE is set to 60, but may be edited.

TR — Indicates a sequence of tests; first test 12-ohm, 250V; second
! v ! ¥ L]
b .13’ o -:"*'...m Tgk z.m 1255

_En v e

LEGEND, MAP OF FRONT-PANEL MENUS
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Programming the EMCPro from a Personal Computer

When purchased with the PRO-SW option, the EMCPro may be programmed and controfled
from a Personal Computer (PC) running Windows™,

The PC software gives full access to all the features and capabilities of the EMCPro, inciuding
ranning a single est, unmng a pré-defined test seguence, and running diagnostics.

In addition, the PC software allows the user o

o  Create tests and easily edit them,

e Chain tests into a ess sequence. A test sequence can be consructed from a single 1e51
type {e.g. Surge) or can combine test (ypes (&g do one Surge test followed by one
EFT test, elc.r

& Srore and recal] tests and test sequences to disk,

«  Print or file text desoriptions of lests and test sequences (for inclusion in reporns).

* Log atest -- print or file what tests are execatad.

Full instructions for the software are described in the CEWare ™ section.
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Running Tests

STANDARDS OVERVIEW

The European Union's EMC Darective requires that electronic and electrical products be tested
for immunity to both man-made and natural phenomena and to insure that products do not emit
upintentional signals that may interfers with the continuad, relizhle operation of other products.

Compliance with the EMC Directive requires that products be tesied in accordance with
Buropean Norms, or ENs, issued by CENELEC. These ENs are not developed by CENELEC bul
are [EC and CISPR standards redesignated as ENs.

There are three types of EMC Publications:

*  Product EMC Standards
» Prodoct Family Standards (including Generic Standards)
» Basic EMC Publications

Produnct EMC Standards relate to a particular type of product, system or installation for which
specific conditions must be considered. Product EMC Standards include:

* Resistance Welding equipment
o  Measoring Relavs and Protection equipraent

Product Standards have prionty over Product Famaly and Generie Standards; however. where no
Product Standard or Product Family Standard exists for a particular product, the releavant Generic
Standard will apply.

Product Family Standards apply to products of a parlicular calegory such as:

*  Houschold applbiances and portable 1ools

» [ITE {Informaticn Technology Equipment)

o Audio, vides, audio-viszal and entertainment lighting control apparatus for
professional use

Produeet Family Standards have priority over Generic Standards; however, where no Product
Famtly EMC Standurd exists for a particular product family, the relevant Generic Standard will

apply.

Generic EMC Standards are a special type of Product Family Standasd which apply to products
operating in a particular environment for which no dedicated Produet or Product Family Standard
exists. They specilfy a set of essential requirements, test procedures and generalized performance
criteria applicable to products or systems operating in this environment.
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The Generic EMC Standards include: EN S0082-1, EN 50082:2, EN 50081-1, and EN S0081-2
which cover immunity and emissions testing for commercial, residential and light industnal
environmenis, as well as for industrial environments.

Basic EMC Poblications may be standards or technical reparts which, by definition, are WOT
dedicated to specific product families, products, systems or installations. They may concern:

* Terminology

»  Descriptions of clectromagnetic phenomena

» Specification of compatibility levels (NOT compliance levels)

» Ceneral requirements for the limitation of emissions

s  Recommendations for test levels for immunity

L]

Measurement technigques
Drescriptions and classification of the environment

Basic EMC Publications inchade Bavic EMOC standards such as the IEC 1000-4-X Series, CISPRE
22, CISPR 11, and others.

TEST REQUIREMENTS

The Basic EMC Publications (IEC 1000-4-2, [EC 1000-4-4, etc.) sci the waveforms. test
environment, and measurement technigues. The EMCPro was designed to meet the reguirements
of these publications.

Test levels are set by the Gensrnc EMC Swandards and Product Family Standards: The
preprogrammed tests stored in the EMC Pro are designed to meet the test levels of;

w  EN SHE2-] Generic Immunity, Residential, commercial, and light industrial
o BN SOOH2-2 Creneric Immunity, dustrial

WRITING A TEST PROCEDURE AND THE TEST REPORT

Before starting testing. you should create a test procedure, This should wdentify which Eurepean
Mormis or other test requirements to which you are testing, This should include the ese Tevels,
polarities, and number of f2sis,

Most of the remainder of a test procedure is set by the Basic EMC Publications (IEC 1000-4-2.
1EC 1000-4-4, eic.} which define the teést setup and environmental limits, in detail.

The test procedure sheuld also describe how the EUT 15 setup and connected to lest eguipment
and ancillary equipment. If the EUT involves software, a description of which software and
software revisions should be mcluded.
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An important part of both the test procedure and the test reporl is lo establish how the ELUT is
exercised during the test. Most test procedures recommend that the ELIT be operated in “the most
sensitive mode”. Prebiminary testing will usually be required to determine what the most
sensitive mixde of operation is, which may vary with configuration, software, and operations
performed.

Fimally, the test procedure should consider what level of disturbances of eperation is ailowed.
Ideally the EUT should operate through testing without disturbance, however there may he
disturbances which are considered acceptable, in that they do not result in damage. As an
example; the following are four possible levels of system disturbance:

s Normal performance within specification limits,
» Temporary degradation or loss of function which is self-recoverable;

» Temporary degradation or loss of function which requires operator infervention or system
rescd;

o Degradation or loss of Junction which is nof recoverable due 1o damage fo equipment or
components or loss of data,

In po case is it acceptable that the equipment become dangerous or unsafe as a result of testing.
The test report should include the test procedure, the test results, and give an explanation of the

resulls, as required, For acceptance fegts, the test report is a required result of testing,

The remamder of this section covers the basic EMC publications in detail: explans the
waveforms and testing requirements; and explains how to use the EMCPro w meest the
requirements of the Basic EMC Publications.

The information on IEC reguirsments -- figures and diagrams, tables and data, and
test levels — are accurate as of the date of printing of this manual, However, the
[EC gnd EN documents are subject to review and change. The imformation in this
menual 1s intended as @ guideiine only.
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IEC 1000-4-2 -- ESD Testing

What is Electrostatic Discharge (ESD) Testing?

These tests relate io equipment, systems, sub-systems, and penpherals which may be invelved i
static electricity discharges {either from persons or adjacent equipment), owing ta environmental
dnd imstallation conditions, such as relative low humadity, use of low-condocrivity {artificial
fiber) carpets, vinyl garments, etc.

Two different types of tests can be performed with the ESD head - Contact or Air. Contact
discharges are tests i which a sharp metal ESD tip physicatly touches the EUT. This method is
regarded as the most repeatable method, and s the only acceptable method for waveform
venfieation and calibration. Air discharpes are 1ests in which a rounded ESD tip is quickly thrust
woward the EUT until an EST? event occurs by "leaping” from the ESD tip 10 the EUT through the
air. This method does not yield as repeatable results, but can be used if a contact discharge
cannagl be performed for some reason or another.

The ESLY wavetorm is characterized by the current in Contact-mode discharge, as defined in the
fipure and table below:
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Wavelonn Parameters for ESDY Pulse
General Guidelines for ESD Testing

Place the air-discharge or contact-mode output tip into the ESD probe cutput tip receptacle.

The TRPA-2 probe tp s wsed for air discharge.
D The rounded tip of this probe prevents pre-

dischiarge corona  (which reduces  applied
voltage) and ensuraes most consistent resalis,

The TPC-3 probe tip is used for contact
> discharge. The sharp point of this tip will

penetrate  surface  oxidation and — where
necessary -- paint,

Connect the ESD probe to the EMC Pro using the 8-pin DIN cable. Connect the discharge returm
gable from the ESD probe to ground (an indicater on the ESD probe will light if the discharge
retum cable s not connected to the ESD probe). The hargraph indicator on the ESD probe is
intended as a rough goide of the actual rest voltage, and can serve in many applications as a pulss
— dhschirge - ndicator. The bargraph display 15 not calibrated, and ¢an be affected by high
humidity; for precise readings of probe tip voltage or periodic calibrations, KeyTek's DCA-2,
high-voltage divider should be used.

The ESD probe can be operated in manoal triggenng mode — normal - or automalic riggerng
mode — tripod. Mermal triggering is intended for handheld applications; in normal mode the
probe will fire omee for each time the probe-button 15 pressed if the repetition 1s set to one, or fire
continuously at Ipps or 20pps while the bution is depressed if the repetition is set higher. Tripod
triggering mode is intended for tripod operation: in this mode the probe will start triggering when
the probe button is pressed and released and operation continues until either: the st ends, the
operator ends the west by pressing the STOP - F1 function -- key. or the probe button 18 pressed &
second [ime.

For satefy. in all modes of operation, the operator must select a program and press run from the
EMCPro iront panel or application software, THEN press the probe button to start the tess.

Foar Contact discharges the TPC-3 contact tip should physically touch the EUT. For Air
discharge the roundsd, TPA-2 tip 1s thrust toward the EUT at a constant rate uniil an ESD event
oceurs by "leaping” from the ESD tip to the EUT through the air, The probe is then pulled back -
awzy from the EUT - in prepuration for the next test. Some practice is required o obain
consistent results with wir discharge.

Certification testing per Buropean Norms uses lpps Tor compliance testing. Use 20 palses per
second mode for guick scans to detetmine the most sensitive areas; then switch to Ipps for
compliance testing. In 20 pps mode the pulse-detection and pulse counting [eatures of the
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EMC Proare disabled -- after the first pulse event, the ESE probe will free-run at 20pps whether
or not there 15 a discharge.

ESD Testing Requirements per IEC 100(-4-2
Testing to [EC 1006-4-2 has the following requirements:

Testing 1akes place in climatic conditions as follows:

Ambient temperature: 03570
Belative Humidity: 30 b for- 60 5o
Atmospheric Pressure; 86 kPa (360 mbar) to 106 kPa {1060 mbar)

A ground reference plane (GRP) is required.
The EUT shall be positioned ar least 1 m from walls and any metaliic struciures.
Positioning of power and signal cables shall be representative of good installation practice.

The EUT shall be connected to the grounding svstem, representative of good installaton
practice: no additional earthing connections are allowed.

The discharge retum cable should, where possible, be placed off the ground reference plane,
and should not come closer than 0.2 m to other conductive parts of the test setup.

Vertical Cowpling Planes (VCP) and Horizontal Coupling Planes (HCP) may be used for
indirect application of the ESD pulse. These planes shall be constructed from the same
material and thickness as the ground plane, and showuld be connected to the ground plane by a
cable with two, 470000 ohm resistors, one resistor at each end of the.cable.

For table-top equipment, a non-conducting table (L8 m high is placed on the ground plane. A
ground plane (HCP) 1.6 m by (08 m will be put on the table, and the EUT and any cables
shall be placed on an insulating support O.3mm thick placed on top of the HCF, The HCP
shall conmect to the ground reference plane with a resistive cabie as in the previpus

paragraph.

IEC 1000-3-2 requires the use of a ground plane which must be bonded 1o building Protective
Earth {PE) ground. The minimum size of the ground plane 1 | m’, the exact size depending on
the: dimensions of the EUT; the gronnd plane shall extend bevond the ELUT by at least 0.5 m on
all sides. The ground plane shall be sheet copper or aluminum of 0,25 mm miniminn thickness,
or (.63 mm minimuom thickness il another metal is used.

For Floor-standing EUTT the EUT 15 placed on a non-conducting mat of (.1 mm minimum
thickness placed on the ground plane. ESD testing may be direct — applied to the EUT - or
indirect -- applied 1o the ground plane or to a vertical plane bonded 1o the ground plane.
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Typical ESD Test Setup for Table-Top EUT

During testing. the EUT is operated in a nommal fashion. Compliance testing is typically
performed with the EUT continually operating 1n the most sensitive mode. as determined by
preliminary testing,

Pulses are applied to points and surfaces which are accessible to personnel dunng normal psages.
The voltage 1= increased from the minimum Lo the sefected est level, in order to determine the
threshold of failure (if any). The final test level is set by the product specification and the test
class. The test 15 applied with single discharges, at presclected points, At least ten discharges of
the most sensitive polarty shall be applied, and a test intesval of at least one second is
recommended (or longer, as required 1o venfy continued operasion of the EUT).
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The EMCPro supports 1000-4-2 testing to class 3 in Air-discharge mode @nd class 2 in contact
discharge mode. The following rable Bsts the test capabilities of the ESD hardware:

Peak Voltage
Class kY
Contact | Air
i 2 2
) 4 4
3 NiA R
User-defined ESI} Tests

The user-delined test option allows individual control OF all st parameters required for ESD
testing: this allows testing at different bevels, modes, and repetition rates. The test parameters are:

ESD Test Parameter | RanpeTTnils

Moliage [-BRE,, - 2508, 42500 +BE00] W resolution: 5V
Tip Air or Contact

Mode Normal or Tripod

Eepention Bale [ 1pps. 20pps]

Mumber of Pulses TR

Preprogrammed TEC Standard ESD Test Sequences
Two preprogrammed test sequences are stored in the EMCPro for rapid testing to the [EC

standards of [BC 1000-4-2,

There are two tests mandated by the specifications - a 4 kV contact discharge and an B kV air
discharge. Repetition is set for | pps and polarity is s2t by the user to the most sensitive polarity.
The user can select mode -- normal or tripoed - and the number of pulses.

The rtable below shorws these two tests:

Tests Voltage. kY | Moumber of | Repetition, pps
Discharges |

Caoniact 4 10 posinive., i
1 negative

Aur L I positews, | 1
10 megatve |
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ESD Waveform Verification

IEC 1000-4-2 requires that the ESD ootput be verified periodically. Verification requires an ESE
target (KeyTek CTC-3). a target plane (KeyTek TP-1), and an oscilloscope of 1GHz minimum
bandwidth. The ESD probe with contact-raode tip is placed on a triped, the EMCPro sei to
TRIPOD mode. 1pps.

The rise time, peak amplitude, and smplitude at 30 ns and 60 ns should be monitored and
recorded and checked against the figure and tabie at the start of this section.

Performing ESLY calibration is not trivial. The high-speed oscilloscope is expensive; the
extremely fast risetime and bigh-bandwidth required by specification can require that a
dedicated test site be built, with Faraday-shieids for the cscilloscope, and EMT damping
materials on floors and walls to reduce reflections

EevTek offers a calibration service for all equipment. including the ESD probe. Contact
factory for details.
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IEC 1000-4-4 -- EFT Testing

For safety reasons. the precautions taken durmng EFT testing should be the same as
for Surge testing -- read and follow the guidelines of the Safety Concerns During
Surge Testing section.

It s important that the Equipment Under Test be properly connected — read and
tollow the pusdelines of the Test Area Considerations and Site Preparation
section and of the Special Considerations for EFT Testing section, as well as
the Tﬁtig_gr Requirements per IEC 1iMl-4-4 section which follows.

What is Electrical Fast Transients (Burst) Testing?

The electrical fast ransient test consists of a burst of fast pulses. coupled into power supply,
control and sipnal ports of clectrical and electronic equipment. The significant characteristics of
the test are very high amplitude, the shoet rise time. the high repetition rate, and the low energy of
the transicnts.

The test 15 miended o demonstrate the immunity of clectrical snd clectronic equipment when
subjected o types of transient disturbances such as those originating from switching transients
(imterruption of unsuppressed inductive loads. relay contact bounce, etc.).

Vo4
100%
S0%%
50%
_I n:% = / S ROTE, ot e &
H : : *-
4 50ns —p- t
i +30%%
— Sns a—
305
EFT Wavefomm
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General Guidelines for EFT Testing

The EFT test voltage is referenced to the chassis of the EMCPro. The EFT waveform is coupled
into the EUT via the AC Mains and the mains coupler buiit mto the EMCFro, or via signal lines
for both), An optional Capacitive Cable Clamp is available for coupling to signal lines or to
power lines where the EMC Pro internal coupler cannor he used.

When applicd to the EUT Mains, the EFT voltage is applied between ground -- the Ground
Reterence Plane (GRP) -- and each of the power supply terminals and between the GRP and the
protective earth of the EUT.

Power-line -- Mains - testing is performed by plugging the EUT into the EMCPro EUT outlet,
establishing the EUT i & normal operating mode, and applying the EFT waveform to, first the
tine (L1}, then neatral (L.2), then PE.

Data-line testing starts with the EUT and auxiliary equipment plugged into the EMCFro EUT
outlet — o prevent EFT waveforms from contaminating the AC Mains -- and couples the EFT
waveform from the CLAMP outlet to a Capacitive Cable Clamp where the waveloom is coupled
into the signal lines, The Capacitive Cable Clamp should be adjusted 1o fit snugly about the
cables to be tested.

The EMCPro contains orientation-sensitive componants, and will only perform EFT testing
when operated in a horizontal position; for accurate, repeatable resulis the EMCPro should bhe
tevel, and should be used in 2 location free from vibration.

EFT Testing Requirements per IEC 1000-4-4
Testing to [EC [000-4-4 has the follawing requirements;

« Testing takes place in climatic conditions as follows:

Ambient lemperature; 15°Co3s=C
Felative Humidity: BTt TI%
Atmospheric Pressure: 86 kPa {BA0 mbar) ty 106 kP2 (1060 mbar)
» A ground reference plane (GRP} is required,-and is bonded 1w building protective canth (PE)
ground.

o  The EUT shall be positioned at least (0.5 m from walls and anv metallic strectures,
# The EUT shall be connected to the grounding systemn, representative of good installation
practice; no additional earthing connections are allowed.
s Positbning of powsr and signal cables shall be representative of good installation practice,
EXCEPT:
= The length of signal and power cables shall be | meter or less.
o [ the length of signal or power cable exceeds 1 meter. the excess length shall be
gathered nto a flat coil with a diameter of 0.4 m and siteated at & height of 0,110
above the GRP.
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[EC 100-4-4 requures the use of a ground plane which must be bonded to building Protective
Earth (PE} ground. The minimum size of the ground plane is | m®, the exact size depending on
the dimensions of the EUT and EMCPro; the ground plane shall extend beyond the EUT and
EMCFro by at least 0.1 m on all sides. The ground plane shall be sheet copper or aluminum of
0.25 mm minimum thickness, or 0,65 mm minimim thickness if another metal is used.

The cabinet of the EMCFro must be directly tied to the ground reference plane. Provision for a
meunting bracket is made on the rear of the EMCPro and the hracket and screws are provided.

Grounding Bracket

oo o

5
s o

Rear View
Location of Grounding Bracket

For floor mounted equipment, the EUT shall be placed on the GRP and shall be insulated from
the GRP by an insulating support 0.1 meter + .01 meter thick.

For table-top equipment, the EUT should be placed on 4 table of height 0.8 meter = 008 meter
ahove the GRP.

Y GRP
% Ground Reference Plane

------- B e

EFT Connection to Equiptnent Under Test For Floor-standipg EUT
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EFT Connection to Equipment Under Test for Tahie-top EUT |

Drata and signal cables are tested using the EFT Capacitive Coapling Clamp (CM-CCL). When
performing these tests, the EUT and any auxthary equipment should be powered from the
EMCPro EUT output, to provide isolation between the test setup and building power mains. The
minimum spacing reguired between the clamp and the equipment in the test area is shown in the
figure below (Mote: if the Auxilary equipment 15 not considered pant of the EUT, the separation
distance 15 5 meters as shown, I the Auxiliary equipment i1s considered part of the EUT, the
separation drops ta | meter).

T,
A
.\\“\"
\
e Caung Reieence R0
Use of the Capacitive Cable Coupler for EFT Testing

The voltage test levels to be applied vary with the test class_and are listed balow:

Test Level Peak Voltage Fregquency Peak Voliage Frequency

Class | SO0V SkHz 1. 25kV SkHz

Clags 2 1.0k SkHz {L5kV SkHz

Class 3 2.0kY SkHz |.O0kW SkHz

Class 4 4.0V 2.5kHz ZOkY SkHz
50
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The level wsed in resting depends on the Ewropean Nomm (EN) chosen to test against. As
example; EN3OO8Z-1 (for Residential, commersial, and hght mndusiry) specifies a test level of
1000 volts, The EFT vohage s applied for one minute, for each test.

User Defined EFT Test

The user-defined test option allows individual control of all tést parameters required in EFT
testing; this allows testing at different levels, modes, and repetition rates.

On being trigeered by pressing the “start” key, a user defined test produces a series of output
evenls with the parameters defined below,

Parameler Range B Resolution Accuracy
Valtage -250W | 4400V, 250V L 4400V 1V +f- 105k
Burst Frequency 2.5 . 10DkHz i .5k Hz stens 0.5kHz - 2O

Cutput Coupling Clamp, Mains [Mains modes; L1, L2, PE.
Li&[2, L2&PE, L1&PE, or L1&LI&PE
All outputs with respect 1o Groundplane]
Test Duration 1...999 seconds I second

Preprogrammed EFT Test Sequences

Three preprogrammed test sequences are stored 1 the EMCPFro for rapid testing to the [EC
standards. These test sequences are designed 1o satisfy the requirements of ENS0082-1 and
EN30082-2,

Test Peak Frequency Pori Coupling Number of Barsis
Sequence | ¥oTage Mode
Mains ol
Class | =00y 5kH:z Wiz of Clasap FE us 2080 (1 munmited par
HiS groumdplame,; peolarity
Clasz 2 L0y SkH: Muins or Clhignp L1, L7, and PE | 208 (1 ‘miogee)  pof
11 SEGUEACE poelarty and coupling
griige
Class 3 TRV SkHz Bdaima or Clamp L1, L2 and PE | 260 (1  minaee) per
in seguence polarity and coupling
i [LiTE S
Class 4 408N 2 5kHx hlains or Clamp L1 L2, and PE | 200 (1  miaace) per
N seQuence pelarity and coupling
mingds

All tests afe run twice: once in each polarity.
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EFT Waveform Verification

[EC 1000-4-4 requires that the EFT ouiput be verified periodically. For verification, the ourput of
the generator is connected to an oscilloscope through a S0-ohm, high-voltage coaxial anenwator,
The rise time, duration, and repetition rate of the impelses within ope burst should be momitored
and recorded, The amplitude into 50 ohms is one-half of the programmed voltage, £10 %.

The bandwidth of ossilloscope and attenuator must exceed S00MHz. For digital oscilloscopes a
sampling rate exceeding 1GSaf5 18 recommended. The attenualor must have a vollage rating of
1250V mrongmurm.

The test setup shown below is usable for Waveforrm Venfication. The BARTH Maodel
2237THFNFP attenuastor” has sufficient voltage and power rating 1o connect directly to the
EMCPro outpul. The Tekironia® attenuators drop the woltage 1o within the range of typical
oscilloscope inputs. The circmt below provides a total atvénuation of TO00:1.

BARTH mode| 2237
HFMNFF atendator CECELOSOORE
fior mavealen \ Si-ahum inpud
AG-142 Coaw

M oennechor o Ekc

 § e S

] e Sl
EMCPRO '—-1
s Tektronite 10, Soabe, T n
P 2V attenilaion -
Ty HN Canneciorg {FeyTek O 1005502 By Tak 0171 DE300)

Recommended Test Setup for Waveform Verification

CAUTION

The circuit above is for measurement of the EFT waveform at the HN-coax connector;
thie circurt ks not rated for use across the AC Maine outlet

Connecting this circull acress the AC Mains with Mains vellage presant will result
in damage of the attenuator,

i measuring EFT wavelom al the AC Mains outlet; Check that the EUT switch is off and
i AL s applied o the EUT Mains inlat betaore cosnecting the attenuator, maka the
rraasurement and remove the allenuator mnmediataly.

* Barth Electronics, [ne., 1300 Wyommg St Boulder City, WV #9005 USA
* Tektromix, inc, P.O. Box 600, Wilsonville, OR 97070 1000 TS A
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SURGE Testing

Surge testing is hazardous - read and follow the puidelines of the Safely
Concerns During Surge Testing section.

It 1% important that the Equipment Under Test be properly connected - read and
follow the guidelines of the Test Area Considerations and Site Preparation
section and of the Special Considerations for Surge Testing zection.

What is Surge Testing?

Surge testing is the application of unidirectional surges to the Equipment Under Test to model
those caused in the real world by overvoliages from switching and lightning ransients.

Surges occur on the AC power mains as a result of swilching operations in the power grid and
from nearby lightning strikes, either directly to the power dismmibution system or to nearby
ground. Radiated coupling of surges into IO lines can also oceur.

Electronic products are tested for Sorge immunity to insure their continued reliable operation if
subjected o realistic levels of surge voltages.

The wavelorm used for IEC testing of the AC Mains and IO lines 15 the 1.2¢50 pgs open circuit
voltage (BA20 ps short circast current) combinabon wave. Thas waveform 15 separately
characterized by the aopen circoi voliage and short cincuit current.
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Cambination Wave-Open-Circuit Surge Voltage
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Combination Wave-Shor-Circuit Surge Cutrent

The wavetorm for [EC testing of commumication lnes (140 linest and wlecommunication lines is
the 1V700us waveform; the open circuit voltage and short circuit ewrrent for this waveform are
defined in the figures below. The corrent waveform has a pesk current of 4004 &t SO0V

programmed voltage. The cument waveform is defined with 40 ohms series impedance,
requiring the addition of 25 chms cutside of EMCPro.

T, =167 T=10us230%
T~ T0us£20%

A0 g e b R e S e e
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=
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10/700us Voltage Wavelorm per IEC 1000-4-3 and CCTTT
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130 s Current Waveform per [EC 1000-4-5 and CCITT

In the EMCFro the [0/700us Wavetorm is an option: this wavelorm i only available with the
purchase of the PRO-SURGE+TELECOM or PRO-TELECOM oprion.

As an alternative, a |100kH2 Ringwave can be substituted for the 10x700us Waveform, Available
as option, PRO-SURGE+RING or PRO-RING, the Combination Wave allows testing of
power mains per the [EC standards, and the 100kHz Ringwave and Combination Waveform
sllows testing #0 the requirements of [EC 100D-4-12 and ANSI / [EEE C62.41-1991, The
Ringwave nsetime is 8.5 vs (10-90%). The Ringwave has two waveforms available, described
by their peak, short-circuit carrent: a 2004 peak current Ringwave at 6000V and a 500A peak
current Ringwave at 6000V

Vo

TP T

+

f 200

ez Ringenve Waveform per JEC P000-12 and ANSESTERE C8241-194)

General Guidelines for Surge Testing

Surge testing is very useful to determine if breakdown of components will occur when subjected
te a high-voliage impulse. Sorge westing can be performed on AC or DC power Maing,
commumications lines, and components.
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The EMCPro includes 2 buili-in coupler which can place combination-wave or Ringwave surges
on AC or DC Mains for apphication 1o the EUT. The 107700 ps waveform i85 net available
through the coupler - as a Telecommunications waveform, it is only available from the front
panel. The angle of application onto the AC Mains waveform can be precisely controlled;
application at 9 and 270° cause the surge to add 1o the peak line voltage for worst-case voltage:
application at other angles can be used o find sensitive components — such as dicdes, SCRs, ar
solid-state switchas — which are most sensitive at the time they turn on or off.

The EMCPre also has front panel, safety sockel connections lo apply surges to the magnetic
field west cotl (CM-HOOIL) or for component testing. The CM-IFOCD, and PRO-TELECOM
optional accessones provide conventent coupling of surges onto data and telecom lines.

When 5urging a DC Mains or the EUT with no mains applied. the Line Coupling Phase Angle
selection must be sei to "RND' — random — otherwise the test would be unable 1o synchrosize to
a DC mains and would not run,

The EMCPro contauns orientation-sensitive: components, and will only perform Surge esting
when operated in 2 horizontal position; for accurate, repeatable results, the EMCPro should be
lewvel, and should be used ima location free from vibration.

Probing the EUT during Surge testing should be attempted only by experienced test engineers.
When connecting probes to the EUT, follow these guidelines:

+  Llse balanced, differential, high-voltage probes rated for the surpe voltage (such as the
KeyTek PEIOOILD probe seth Most oscilloscope probes are rated for 600V ac or less and
should NOT be used in Surge testing.

s - Cnreent should be measured with a non-contact, hiph-bandwidth current transformer (&
Pearson® model 110 curtent transformer, ar equivalent).

* Do not connect probe grounds to the EUT? This will create a path for Surge and fault
currents which can endanger the operator and test equipment,

¢ Do not defeat profective grounding or earthing of the escilloseope or other test
instrument.

« If conpecting a volumeter or other high-impedance test equipment to the EUT, carefully check
the common-mode vellage rating of the equipment. This is the voltage rating of both probes
above the instrument ground. Surge testing will typically excesd the common-mode valtage
ratisg of most Mains-powered equipment, and can éxceed the rating of battery-powered

i e—— e = =

* Pearson Bleciomies, Ine., 1560 Embascaders Rd:, Palo Alo, TA 94505 54
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equipmnent. Use of an instrument above s common-mode voltage rating may result in
improper operation or damage.

HIGHYOLTAGE FROBESR WITH kO
GROUND LEATS

INGULATE OR S8 40K
EAT PR TWICE PEAX
HURGE WMCLTRGE

CEDLLOECOPE
weliny ciferenial inputs

SEILARE OR DRSOONsECT
ALL CTHER COMMNICTIONE
T EUT

Connection of Probes to the EUT during Surge Testing
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Surge Testing Requirements per IEC 1000-4-5
The Basic EMC Standards for Surge define the methods of generating consistently reproducible

surge voltages for test purposes. They specify penerator and coupler'decompler design and
performance in sufficient detail o prodece correlatable results between test sites. Thess we

issnes which are controlled by the design of the EMCPre and need not be considered by the
operator of user.

While the Basic EMC Standard specifies how to perform Surge testing, the Generic, Product and

Product Family Standards specify the test levels and passfail performance criteria. IEC 1000-4-5
also inchudes a climatic specification, as follows:

o Testing takes place in climatic conditions as follows:

Ambient temperature: 15 %35 cC
Refative Humidity: W% w 75 %
Ammaospheric Pressure: 86 kPa (860 mbar) 1o 106 kPa { 160 mbar)

Mote that other values may be specified in the st specification, The EUT should be
opereted within its intended climatic conditions.

The test level, polanty, and source impedance are set by the European Nomms (EN), as a function
of use and exposure class (See the Class Definition Table and Test Levels Table, below). The
EMC Fro is capable of westing to Classes 0, 1,2, 3, 4, and 5 test fevels.

The general test requirements, per [EC 1000-1-5 are as follows:

Chuiput polarify Both positive and IT-EEiit'I‘:l;

Crutpul (source) impedance For power supply CAC or DCY, line to line surges; 20

For powes supply (AC or DC), line to earth sorges: 12 0)

For direct coupling Lo communication lines: 40 £2
(2 or 12 0 selected from EMCPro, and additional,
external resistance added)

Number of tests At least five positive and five negafive tesis al each test level
Kepetition rale Maximum: [ surge per minute
Mains Synchronization 0 or 180°, 90, and 270F
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Clags definitions

Class 0| Well-protecied elecirical environment, often within a special room.

Class 1 | Partly protecied elecerical environment.

Class 2 | Electrical environment where the cables are 'well separated, even at shor runs.
Class 3 | Electrical environment where cables run in paraflel,

Class 4 | Electrical environment where the interconnections are running as cutdoor cables
aleng with power cables, and cables are wsed for both electronic and eleciric
cireuits.

Class.5 | Electrical eovironment for electronic  equipment  comnected 10 tele-
communication cables and overhead power lines in a non-densely populated
area.

Class x| Special conditions specified in the product specification,

Voltage Test Levels vs. Class, Combination wave

Test levels (kV)
Power supply | Unbalanced  datalines, | Balinced datalines | SDB, DB
Class | Coupling LDE Coupling mode Coupling mode Couphing mode
Mode (Combination] {Telecom) (Combination)
(Combination)
Line | Line Linetofine |Line  to | Line to | Line to | Line to | Line o
1o 1. earth lme earth line earth
line | earlh
{ NA My MNA MNA MA M MA MA
] NA |03 NA 5 NA 0.5 NA NA
3 05 1.0 0.5 O MA k.0 MA 0.5
3 Lo |20 1.0 20" N 207 | NA NA
4 20 |40 |20 4.0 NA 0% | NA NA
o G - 20 4.0% NA 4.0% NA NA
X

1) Lamued distance, specidl configuration. special lavout, [ m to max. 30 m: no test is
advise:d st interconnection cables up to 10 m, only class 2 is applicable.

1) Depends on the ciass of the local power supply system.,
3) Normally tested with primary protection.

Eaplanation:
DB = data bus (data line) SDE = short-distance bus
LDB = iong-distance bus NA = not applicable
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User Defined Surge Tests

The User Defined menu allows individual control of all tost parameters required 1n surge teshing;
this allows testing at different levels, modes. and repetition rates,

A User defined Surge Test is controbled by 2 set of test parameters and results i a surge event. or
number of surge events, whose parameters are defined in the tables below,

User Defined Surge Test - 1.2/50us Combination Wave

Burge Test Parsmelsr RangeMnis
Wavelform A, 2, L2 £ Ourput Impedance (source impedance )

For Waveform-= “Aute': I the Oagrot is MAINS and the Line Coupbng i PE, then
the Chnlpait Impedanice @5 1245 atherwase the Curpat Impedance i3 262

Srpe Wplage [-du .+ 000 W pesolulion: | W
Chitpst Direat {safety sockets), MAIKS (EUT outpur receptaclae)
Lire Coupling For Dulpa = Direct , [MNA]

For O = MATNE: (e H"'I'H-‘ﬁurp o = lu-'rl_'n LLf‘PE.- L:'rlu'!: o [:-I"ll-'ﬂ

Line Coupling Phose For Quipwt = Direct . [not applicable]

Angle For Dufpar = MAIMNS: | Bandeom, 0,360 5 rescdubon: 17

Rondem 13 requred when surging a DO Mains, or when surgimg the EUT outlet with no
EUT power apphied,

iyl Belween Tests (15, Y09 5 resahation: | s

I a member v entered wiich i less than the mininom ime teguived o charge the
circuit 1o the reguized Surge Veltage, the time will be replaed wath the minamim Hos.

| Number i Teuls 11.999]

When the opaeraor prassss the START key, the systcnn will execube the specified
mumher of Charge and Surpe cvclea; the surge will ocour aviomatcally svery [nlegrval
Bepween Teals, preceded by an aodible warning.
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User Defined Surge Test -- 106/700us Wave

Surge Test Parameter

FrangeInas

Surge Volings [- 8500, +6600] V; reslution; 1V
Inserval Berween Tess (15, 60y 50 pesodution: 15
If e nupwber is entered which 15 Tess than the mismum tene reguired to charge the
circust i the reguired Surge Voliage, the time will be replaced with the minimom Lme.
iy il Te [ 1.0k

When the operator pregsses the START key, the svstem will @xecuie the specified
pieiber of Charge ond Swrge cvcles; the sirge will oceur antomatcally every Infertsl
Berwpen Tests, preceded by an sudible warning.

User Defined Surge Test — 100kHz Ringwave

Suorpe Test Parametes Banpelimts
Wanefoon LA, SO0A
Suree Voliage (660D, 250, +250_ +6600] V; resctution: 1V
Chrutpige Dhrect {safety sockets), MAINS (EUT output recoptacke) T =
L Compling For Charpag = Dhirect - [RIA]

For Quip = MAINS: A b e [~ g g, o, MV SRRy

Line Coupling Phase
Angie

For Qutpet = Direct @ [not applicable]
For Oupnel = MATNS: [Randomn, (03680 %; resoluo: 19

Ramdarm 15 requirgd when BUTEINE & 13 Maaps, or whep surging the BUT outlaf with an
BT poower applied.

jerval Be

cen Tesls

C15.900% o pascdution; 1 s

I a number is enterad which i l2ss than the minbmum tine required 1o chargs the
circt 1o thee reguied Sarge Yollage, the tose will be replacesd with the paininsem s,

Mumnber of Teas

{19940

When the operator presses the START kev, the svatei wall aaecute the specified
numbes of Charge amd Surge cvcles; the surge will occur automatically every Interval
Bebwen Tesis, preceded by an audibie warning.
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Preprogrammed IEC Standard Surge Test Sequences

Each of the preprogrammed tests is a set of sequentially executed tests where most parsmeter
values dre predefined. Preprogrammed tests are based on the IEC Installation Class definitions.

“Fast™ 1esl sequences perform rests to one and only one Class level, while “Full” tes1 sequences
follow the directions of IEC 1000-3-5, (csting to a Class test level and all Classes below that
level. A "Full” test sequence is required to cenify equipment. A “Fast” test sequence allows
quickly tracking down problems: e.g. if a unit always passes Class 1 only to fail Class 2, the Fast
test can lest only the Class 2 level,

After selecting a preprogrammed test you have the options of selecting Line Coupling, and
Interval between tests,

To meet the specifications of IEC 1000-4-5 the Interval between sests should be 60 seconds (he
default) or greater. Use a larger interval, if néeded, ro verify operation of the EUT between
pulses. While you can use a shorter interval to spesd pre-qualification testing, note that the surge
event can cause stress to the EUT: applyving surges at too fast a rate may be overly stressful and
could result in damage to the EUT. The time to complete column in the following table assumes

the default Interval between tests is used.

When Line Coupling is set to MAINS, the EMCPro cycles through each line coupling mode: L1-
to-L2. 1.1 40-PE , and L2-10-PE.

When surming a DC Maing or the EUT with no mains applied, the Lipe Coupling Phase Anple
selection must be set to "RNIY -random - otherwise the test would be unable to synchronize 1o
a D}C mains and would not run.,
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Preprogrammed Test Sequences -- 1.2/50us Combination Wave

Surge Voliage** Time o Complete {hrsmia)
Teki El-an-L2 Li-to-PE & L2-to0-FPE Mirect Coupling | Mains Coupling

Clase 2 Fasy A0 L] 0010 01:50
Class 3 Fast H{0 20H) 10 ! (11:30
Class 4 Fast N 000 | Q010 Ql:30
Class 1 Full NT 00 0 1 01:30
Class 2 Pl

Step 1 NT $04) 0030 (450

Stap 2 S0 1000
Class 3 Full

Step | NT S0} 00230 04:30

Step 2 500 LK

Step 3 1000 2000
Chass o Full

Step 1 SME 1TKH} 30 0d:30

Sep 2 LR 2000

Qe 3 000 4000

* noa required Tor Class 1 test (see Class 1 Full testy, bat meladed for convenbercs o aid in preliminary execution of
Class 2 and Class 3 1wsls

= for Line Coupling = “NiA" (no line coupling), the Surge Voltage will be the same as for Tine fo earth coupling
o and S
Explanation; NT = ner sl

Preprogrammed Test Sequences -- 1/700us Wave

Test Surge Wolape
Eewel 1 Fast S
Lewel 2 Fasi 100
Level 2 Fast 200K
Level 4 Fast A0

Preprogrammed Test Sequences -- Ringwave
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Tzt Voltage
IV 20iA ANSI 2000
4KV 2004 ANSI 4000
6k 2004 ANET B0
2KV S00A ANSI 2004
AkW 5004 ANSI 4000
ALV SO0A ANSI 000
Levl 2004 1EC SO0/250
LevZ 209A EC " 10GENS0N
Lev3 200A [EC OO0 1 00K
Levd 2004 TEC SN
Levi 5004 [BC 250
Leva S00A 1EC 16005500
Levd 5004 [EC 2000/ | 100
Lewd S00A TRC UMMM

Eingwive tésls perform 5 tosts sl cash: of 2
pofanties; of 4 couphing modes (LI-PE, LI-PE,
LI, L2-PE, LI-L2) ., atline: synchs of 07, 90,
and 2707, TEC tesr levels ave the firat fipure for

fests 4o PE, and the seoomd for LE-L2
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Surge Waveform Verification

TEC 1000-4-3 requires thay the simuistor outpet be verified periodically. High voliage differential
surge probes are required for verifying the open-circuit voltape, and a suitable corrent
transformer 15 required for verification of the shori-gircuit current. A digital or storage
oscilloscope with 100MHz bandwidth is sufficient for measuring the surge voltage and current
waveforms and peaks,

The probes are connected across the lines o be verified (e.g. L1 and L2), the gencrater is
programmed o apply a pulse to these lines, and the signal i1s captured by the oscilloscope. The
peak value, rise, and duration is measured and calculated and compared to the waveforms at the
beginning of this section. The tolerance for peak voltage and current is £ 10%.

When measunng current at the EUT outlet. the EUT outlet must be switched off and the EUT
Mains power cord should be removed from the inlet for safety, When measuring voltage across
the EUT oatput, the AC Mains should be switched off and the line synchronization set 1o
RANDOM: thi simplifies measurements, as the Surge Voliage waveform will not be
supenmposed on the Mains waveform,
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IEC 1000-4-8
POWER-FREQUENCY MAGNETIC FIELD Testing

What is Power Frequency Magnetic Field (PFMF) Testing?

Electronic products are often subjected 1o magnetic ficlds at AC mains frequencies. These fields
are frequently produced in the vicinity of power transformers and can cause problems with
CRTs, Hall effect sensors, and other electronic products having a sensitivity W magnetic Delds.

Electronic Products are tested for immunity to power frequency magnetic fields to insure their
combinued relisble operation when placed in service.

General Guidelines for PEMF Testing

The test magnetic field is applied by the immersion method to the EUT; in this method the EUT
i placed in the cenier of an mduction coil,

* The coil is connected to the HOOIL - 1.2/50us - Ring Output terminals on the EMCPro -
top right on the from panel

The induction coil is characterized by a test volame, and an Induction Coil Factor: the coil facior
15 the ranio between the magnetic feld strength generated by an induction coil and the éurent
value required to obtain that feld strength. For 4 standard coil, the coil factor is determined by
the manufacturer of the coil, and can be verified by Taboratory measurements before carrying out
the tesis.

‘The size and shape of the mduction cotl may vary, but one standard coil is the one-meter square
eoil available from KeyTek as CM-HCOIL. This coil is capable of providing a constant ficld-
strength over a velume of 0.6 by 0.6 by 0.5 meter; for EUT larger than this, & larger eoil will be
required. The Coil Factor for this coil 1s (87,

since the Equipment Uinder Test may show sensitivity to the direction of magnetic field, the coil
or EUT is typically rotated to apply the field in three orihogonal directions.

The wnit of magretic field measerement is Adm. In free-space, | Afm is equivalent 1o 1.26 micro-
Teslas or (0.0126 Ganss.

The EMCFro operates as a current-controfled device — il generates a sinusoidal output current.
The maxumum Magnetic Field Strength available in a test s dependent upon the Induction Coil
Eactor of the Induction Coil, as the Magnetic Field Strength is the product of the Surge Cument
and the Induction Coil Factor.

The EMCPro can source ¥ amperes; this is sufficient to drive a coil with coil-factor of 0.8 to 4
Afm, With lesser cotl factors, the current will increase, and this may cause distortion of the
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sinusoidal current.  When the programmed magnenc ficld strength, divided by the coil factor,
exceeds 5 amperes, the current should be checked for indications of distortion.

The EMCPro is calibrated with the KeyTek supplicd coil and cable - use of other coils or cables
may not be calibrated and may require messurements of the current,

Example of the three Orthogonal Axes for Magnetic Field Testing

PFMF Testing Requirements per IEC 1000-4-8
Testing to IEC 1000-4-8 has the following requircments:

= Testing takes placs in climatic conditions as follows:

Ambient temperature; 153*°C 35 "C
Relative Humidity: B5%toT5%
Atmospheric Pressure: 86 kPa (860 mbar) w 106 kPa (1060 mbar)

* A ground reference plane (GRP) is required, and is tied 1o building Protective Fasth (PE)
ground.

& The EUT shall be connected o the grounding system, representative of good nstallation
practice.

* Positioning of power and signal cables shall be representative of good installation practice,

* Aback-filter, to prevent possible interference with other equipment, is optional in [EC 1000-
4-8, altheugh required in the Pulsed Magnetic Field testing. The EMCPro EUT output may
pe used as o mans back-filter if desired.

IEC HKKI-4-8 requires the use of a ground plane which must be bonded to building Protective
Earth (PE} ground. The minimum size of the ground plane is 1 m®, the exact size depending on
the dimensions of the EUT; the ground plane shall extend bevond the EUT by at least 0.5 m on
all sides. The ground plane shall be sheet copper or aluminurn of 0.25 mm minimum thickness.
or 0,63 myn mingmum thickness if another metal is used.

The EUT is placed on the ground reference plane, on an insulating support 0.1 meter thick. The
EUT is eperated normally and the magnetic field is applied. The coil is rotated twice and the 15t
is repeatod,

IEC HOD0-4-8 requires that one terminal of the test generator be attached 1o the ground reference
plane; the EMCPro does this internally. You should not make an external connection between
conl and pround reference plane.
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User Defined Power Frequency Magnetic Field Test

The User Defined menu allows individual control of all test parameters required in Power
Frequency Magnetic Field Immumity Testing; this allows testing at different ieveis, freguencies,
and durations.

A User-defined test is controlled by the parameters in the table below:

Tesl Parameter Range/Units

Conl Faclor (L65...1

Field 5t 0.4 Afm_in steps of 0.25 Afm
Line Frequency 50Hz, 60Hz

Dauration 19990 seconds

Preprogrammed IEC Standard PFMF Immunity Test Sequences

There are no preprogrammed tests for Power Frequency Magnetic Field bmmuaity Testing.

PFMF Waveform Verification

IEC 1000-4-8 requires that the simulator ottput be verificd perodically, This is to ensure that the
EUT is being tested at the proper test level. Waveform Verification takes place with the same
setnp as for EUT testing, but with the EUT remioved.

Verfication requires a magnetic-ficld strength meter. KevTek offers a magnetic-fisld strength
meter , CM-HMON, for use in Verification.

The EMCPro is set for the desired fiekd strength, The magnetic-field strength meter is placed in
the center of the coil and onented to achteve a maxmoum reading. The reading of the field meter
1 compared o the desired field-strength, and the coil factor adjusicd sccordingly: lower if the
measured ficld strength is too low, higher if the measured ficld srength is too high. The
measurement and adjustment may be repeated until the measured field steength s within
accepiable tolerances of the desired Held strength.
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IEC 1000-4-9
PULSED MAGNETIC FIELD Testing

What is PULSED MAGNETIC FIELD (PMF) Testing?

Pulse Magnetic fields are produced as 2 result of a large cument impulse through a conductor,
An example = lighteang current Mowing through a grounding conductor at a power sub-station,
Pulse magnetic ficlds cap also occur in heavy industnial areas where very large currents are
switched 1n & manutactunng process.

» The coil is connected to the HCOIL - 1.2/50us — Ring Cutput terminals on the EMCPro -
wop right on the front panel

Electronic products are tested for immunity to pulse magnetic Tields w insure their continped
reliable operation when placed in service inv a very harsh environment.

General Guidelines for PMF Testing

The test magnetic field is applied by the imvmersion method to the EUT; in this method the EUT
15 placed in the center of an induction codi.

A test volume and an Induction Coil Factor characterize the induction coil; the coil factor is the
ratio between the magnetic field strength generated by an inducton coil and the current value
eeqehired o ebtam that Deld sength, For standard dimension coil, the coil factor is determined by
the manufacturer of the coil, and can be verified by laboratory measurements before camrying out
the tests,

The EMCPro operates as a currenl-controlled device — it outputs a current pulse. The maximum
Magnetic Field Strength available in @ test 15 dependent upon the Induction Coil Factor of the
Induction Coil, as the Magnetic Field Strength is the product of the Surge Current and the
Induction Coil Facior.

The size and shape of the induction coil may vary, but ong standard coil 15 the one-meter sguarc
coil available from KeyTek as CM-HCOIL. This coil is capable of providing a constant field-
strength over a volume of 0.6 by 0.6 by 0.5 meter: for EUT larger than this, a larger coil will be
required. The Coil Factor for this coil is (L87.

stnee the Equipment Under Test may show sensitivity to the direction of magnetic field, the coil
or EUT is typically rotated to apply the field in three orthogonal directions.

The unit of magnctic ficld messurement 15 Afm. In free-space, | Afm is equivalent to 1.26 micro-
Teslas or 0.0126 Gauss.
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The EMCFro contuins orientstion-sensitive components, and will only performi Surge testing
when operated in a horizontal position; for accurate, repeatable results the EMCPro should he
level, and shoukd be used in a location free from vibration

Example of the three Orthogonal Axes for Magnetic Field Testing

PMF Testing Reguirements per IEC 1000-4-9
Testing o TRC 1000-4-9 has the following requirements:

e Testing takes place e climatic conditions as follows:

Ambient temperature: 15 "Cto 353°C
Felative Humidity: 23 % T
Atmospheric Pressure: 86 kPa (860 mbar) 1o 106 kP4 (1060 mbar)

A ground reference plane (GRP) is required, and is borded 1o the building Protective Earth

{PE} ground

* The EUT shall be connected to the grounding system, représentative of goad instal lation
prociice

»  The coil and EUT shall be positioned at least | meter from walls and metallic objects.

» A back-filter 15 required to prevent possible interference with other eguipment. The EMCPro
EUT output may be used as a mains back-filter; or a Line-impedance-stabibration-network
(LISN) may be substituted. The user may have to provide additional backfilters for signal and
communication lines (if any).

» Positioning of power and signal cables shall be representative of pood instsliation practice,

with the following notes:

o  Communication hines shall be maintained at a height of 0.1 meter above the GRE.
s  Backfilters on conmunication lines — if used — shall be 2t least one meter from the
ELT.

IRC 1000-4-4 reguires the use of a ground plane which must be bonded 1o building Protective
Earth (PE) ground, The minimom size of the ground plane is 1 m®, the exact size depending on
the dimensions of the EUT, the ground plane shall extend beyond the EUT by at least 0.5 m on
all sides. The pround plane shall be sheet copper or aluminem of (.25 mm minimum thickness,
or (.65 nun minimum thickness if another metal 15 used.

The ELUIT i placed on the ground reference plane, on an msulating sepport 0.1 meter thick, The
EUT cabinet is connected to the ground plane via the EUT eath terminal {if any). The EUT is
opetated m & normal Tashion and puises are applied. The coil is rotated rwice and the test is
repeated.
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[EC 1000-4-9 requires that one wrrminal of the test generator be artached to the ground reference
plane: the EMGPro dees this internally. You should not make an exiernal connection hetween
coil and ground reference plane.

PMF User Defined Pulsed Magnetic Field Immunity Test

The User Defined meny allows individual control of all test parameters required in Pulsed
Muagnetic Field Immumity Testing: thes allows testing et different levels, number of pulses. and
time between tesis.

A User-dehined test 1= controlled by a the parameters in the tabie belaw-

PMF Test Parametor RangzeTinils

Cioif Fargne P05 107 resolution: G0

Magoetic Field Strength | [-1100.-50,.+ 1 100]
The WM i clepemdent apan the Coil Pacror selecsed, ss Mapnetic
Fiehd Strenpth 15 the product of the Surpe Current and the Coil Faceor, The above
range assumies g ol factor of 087 the actwal Magnetic Field Strength will be less for

lower ooil factors.

Tupe Besween Teses (15,999 5] resalution; | s
The lower limit is dependent on Magnetic Field Sgength: its valee will be higher at

higher Magnetic Field Swength, reaching 3 maximum of 20 = at 800 Adm. I a3 number

15 emtered which 85 less than the mninimae time requires] 1o charge (e eredil o the

requirest Surge Voliage, the tdme will be replaced with the miinimwm Gme.
Mumber of Tests [1.5480]

When the operitor presses the START kev. the system will exécule the specified
aumber of Charge and Suzge cyoles; the surge will oceer automatically every Interval
Boiwenn Teats: preceded by an audible warning.

e .

Preprogrammed IEC Standard Pulsed Magnetic Field Immunity
Test Sequences

Each of the preprogrammed tests is a4 set of sequentially executed wests where most parameter
values are predefined. Preproprammed tests are based on the IEC Installation Class definitions.

There are two pre-siored IEC Standard test sequences, which test (o different magnetic field
strengths. The only adjustment the user can make 1s to the time between tests.

Class 3 Test: This test sers the magnetic field strength (o 100 A/m and programs 3 pulses.
Class 4 Test; This test sets the magnetic field scrength to 300 A'm and programs 5 palses
Class 5 Test: This test sets the magnetic ficld strength to 1000A/m and programs 5 pulses.
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PMF Waveform Verification

[EC 1000-4-9 requires that the simuiator output be verified periodically, 1o ensure that the EUT
15 being tested at the proper test level. Waveform Verification takes place with the same setup as
for EUT testing, but with the EUT removed,

Calibration requires a digital or storage oscilloscope with 100MHz bandwidth, a magnetic-Ticld
strengrh meter, and an inductive cument probe and true-rms voltmeter capable of measunng 10
amperas peak with bandwidth exceeding 100Hz (the oscilloscope may be substituted for the
m!tmete.-.'}l._ KevTek offers a magnetic-field strength meter , CM-HMON, for use in Verification.
A Pearson’ model |10 current transtormer {or equivalenty may be used as the current probe.

The current probe is placed over one of the eoil leads. The EMCPro s set for Power Freguency
Magnetic Field esting, and programmed for a field strength of three Afm. The magnetic-field
strength meter 15 placed in the center of the coil and oriented to achieve a maximum. This
reading is recorded. The rms-reading of the current is recorded. The ratio of magnetic field 1o
current s calculated and recorded.

Thie EMCFro is set for Pulsed Magnetic Field testing, and programmed for the proper field
strength specified by the test level. A pulse is programmed and the peak current recorded via the
oscitloscope. The ratic of magnetic-field to current -- calculated in the prior step — 15 multipliad
by the peak current -- measured in this step — o obtain the actual magnetic figld applied during
test. This result is compared wo the test level, and the coil factor adjpested accordingly; lower if the
measured field strength is wo low, higher if the measured field strength is too high. The
measuremenl and adjustment may be repeated until the measurcd ficld strength is within
acceptabie tolerances of the desired ficld strength.

Alternatively, a peak reading magnetic field meter of bandwidth grearer than 10MHz may he
vsed. In this case the magnetic fleld may be measured directly (the coment need nob be
measured b

The current wavelorm obtained 1n Pulsed Magnetic Field Testing 15 identical 1o that
obtaincd in Svrge sesting, TEC 1000-4-% refers to the wave as a &.4/1605 wave; this is the
resilt of & difference in defimition of risetimes and duration. Per IEC 1000-4-2, the
risetime 15 sunply the me from 10% 10 30% with oo mulitplier. The duration 13 simply
thie time from 509% of fise 1o 30% of Tall.

' Pearson Elecironics, T, L RO Embrareadero Bd., Falo AR, ©A 4303 US4
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IEC 1000-4-11
POWER QUALITY FAILURE Testing

What is Power Quality Failure (PQF) Testing?

Dips and intermupts can occer on the AC power mains as a result of a fault m the distribution
sysiem sach a8 an apen circun breaker or a sudden Targe load being rurned on in the immediate
vicimity., A power distribution system fault can cause a switch in the distribution grid to open and
close a number of times, resulting in multiple internupts w electrical and electronic equipment,

Electronic products are tested for imnunity o dips and interrupts to insure their continued
reliable operation if subjected to dips and/or imerrupts on the AC power mains.

General Guidelines for PQF Testing

The ELTT is commected to the EUT outlet and powered. The EUT is allowed time to stabilize, and
then a dip or intervupt 5 applied to the EUT. The duration and level of the dip 18 $2t by the fest
requiremeants.

The IEC 1000-4-11 sets three levels for POF test; TO%, 405%, and 0% of mains veliage. KeyTek
provides 1wo types of zero-percent levels:

R{OPEN) -- Represants a local (breaker or fuse) Tailure, with the AC mains at zero volis
and in & high impedance state — open.

OF(SHORT) — Represcnts a remote (power system) failure, with the AC mains at zeco
volts and m a low impedance stage == short.

In addition 1o the standard test levels of 0% {open), 0% (shon), 405, and 70%. which are required
for IEC testing and generated internally by the EMCPro an AUX input on the rear of the
EMC Pro allows testing to any level which the user-provides,

The EMCPro provides a POF synchronization signal on the front panel; this connector will
oulput a 3V pulse al the beginning of a POQF event (there is no pulse for Line Qualification tests).
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Testing Requirements per IEC 1000-4-11
Testing to IEC 1((K}-4-11 has the following requirements:

« Testing takes place in climatic conditions as follows;

Ambient iemperanire: 15°C1 35 "C
Relative Humidity: S5 HtoT%
Atmospheric Pressure: B6 kPa {860 mbar) to 106 KPa (1060 mbar)

O other values of climatic conditions as given in the product specifications.

IEC 1000-4-1] requires the generator be capable of supplying peak inrush currents of up to S00A
for 220V to 240V mains, and up to 2504 for 100V to 120V mains. The EMCPro is designed to
meel these levels, however -- due to building wiring capabilitics — the site where the EMCPra is
being used may not meet the requirement.

The peak inmush current should be measored al the test site. using the circuit and method
described i the Waveform Verification section.

If the EMCFro plus test site meets the inrush current requirement (S00A peak for 220V to 240V
maing, or 230A for 100V to 120V mains), it is not necessary 16 measure the EUT peak inrush
CUFTENL.

If the EMCFro plus test site does not meet the inrush current requirement, the test can still be
performed as long as the EUT peak inrush corrent is less than the peak inrush comrent of the
EMCFro plus test site, In this case, it is necessary to measure the EUT peak inrush current, The
cireuit and method for measuring EUT peak inmush current is described. in the Waveform
Verification section.

User Defined PQF Test

The User Defined menu allows individual controd of all test parameters required in POF Testing;
this allows testing at different levels. phase angles, number of tosts, and time between tests.

A User-defined test is controlled by a the parameters in the table below:
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[ POF Test Parameter

Pange/Tinis

Test Level (0% {open cironty, 0% {short circwit), 4065, T0FE, Exernal]
sl Eevel 1s the lovel of voliage  dunng o test, a3 % of lioe voliage. The ling
voltage level before and atter @ s 13 the DefaulSiandby Test Lével = 100Kz
Starting Anale 10,3607 © of the tine voltage waveform; resalulion; §°
Staripe Phise Angle 1s the phase angle ot which the dip oc aterruptson beging
Test Dnymgson 1nats feve, zee], oye s periods [eyeles) of the Maing asd sec is e in scoonds

Tesl Duratinn

I Teat Dwratien Units = “cye™ [0.1.300000] ; in the procds develes) of the line
voliage wavedorm

I Test Durpsion Unats = “see™ (0401, 6000 5 whers & i3 i in seconds

et Dwaration es the duration of the dip os interruption, in either waveform geriods
oF sEcends

Timwe Berween Tesr [T0E SR 55 resnlnbion: 15
Murnber of Tests [1..999)

Preprogrammed IEC Standard PQF Test Sequences

Each is made up of a set of sequentiafly executed tests. The individual tests are similar to user
defined POQF tests, eacept that all parameter values are predefined; none are changeable.

There are [ive Preprogrammed TEC Standard test sequences:

Test Sequence Name Teen Levei Jest Dhration

(5 Open f 5 5 5% Lopen cireuit) 54 =

0% Short £ 5 5 0% (shont 5005

CECLITh

45 £ 100 5 Mz 0,400 %

TO 0L & T U 5

Combination see gt s Perform ore TRC Standard “70%M.01 5" test sequence
s Perform ope IEC Stapdand “30550,10 &7 1081 soquenca
* Perform ome TEC Standand " Short's s tesl segpiense
= Perform ane IEC Standard "0% Opends 57 (sl soquenee

P x = ot

Each sequence has the fellowing, common characteristics:

¢ Defmlt/Standby Test Level = 100%

Slarting Phase Angle = 07 {and also 1807 for Test Duration < 0.02 5}
Interval Berween Tests = 1005

Number of Tests = "N/A”

Each of the IEC Standard test seequences, except “Combination™, is performed at the Test Level
and using (be Test Duration defined in the table ahove, as follows:
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a4 B B & W =& &

Start at the Defaulu/Standby Test Level

Switch 1o the Tast Level at Stanting Phase Angle = 07, and maintain for Test Doration
Switch to the DefaulyStandby Test Level, and maintain for Interval Between Tests
Qwitch to the Test Level at Starting Phase Angle = 0, and maintain for Test Duration
Switch to the DefaulyStandby Test Level, and maimain for Interval Between Tests
Switch to the Test Level at Starting Phase Angle = ("and maintain for Test Duration
Switch to the DefaulvStandby Test Level

e I Test Duration is less than 0002 5, then, in addition to the above:

" & & & * &

Wait for Intervial Between Tesls

Switch to the Test Level at Starting Phase Angle = 1807, and maintain for Test Duration
Switch to the Defauly/Standby Test Level, and maintain for Interval Between Tests
Switch to the Test Level at Starting Phase Angle = 1807, and raintain for Test Duration
Switch to the Defauli/Standby Test Level, and maintain for Inlerval Between Tests
Switch to the Test Level at Starting Phase Angle = 1807, and maintain for Test Duration
Switch to the Defaul/Standby Test Level. and maintain for Interval Between Tests

s Do not allow a new test sequence o stan until Interval Between Tests has elapsed
s End of test sequence

Other Preprogrammed Test Sequences -- Line Qualification

See Waveform Venfication Section
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PQF Waveform Verification

IEC 1000-4-11 requires that the simulator output be verified periodically. For Dip & Interrupt
test simufators, it is necessary 10 venly the voltage transition levels. transition times to J00%,
are] the inrush current capability. Most modern oscilloscopes are eapable of ohserving the voliage
ievels and transition tmes. Transition times are measored with a 100-ohm, #00-watt load. For
verifying the inrush current, a bndge reetifiern, svitably rated 1700uF capacitor, and appropriate
current transformer (Pearson® model 110 or equivalent”) are required.

The Line Qualify test sequences meet the TEC 1000-4-11; 1994 standard for qualifving the “Test
generator peak inrush current drive capability”. These test sequences require the use of a standard
hne qualification test load. “an uncharped capacitor whose value is 1700 pF in series with a
suitgble rectifier” (from [EC 1000-4-11- 1984, Clause 6.1.2). The two preprogrammed test
sequences Tor venfying the peak inush drive current capabifity of the test generator are;

Line Qualify 907
Line Quaalify 2707

Cormman charactenstics of the "Line Qualify™ st sequences are:

Defaule'Standby Test Level = 0% {open circuit)
Test Level = 100%

Test Duration = [} penods

Interval Between Tests = 120 5 {user sclectable)
Mumber of Teats = 1 {user selectable)

And the "Line Qualify” test sequence consists of the following steps:
Start at Default/Standby Test Level (open circuit)
Switch ta Test Level at the Starting Phase Angle defined by the 1est sequence name
Maintain Test Level for Test Duration
Switch 1o Defauit/Standby Test Level (open circuil)
End test

el Y T3

WARNING!

The Line Cualification Load will draw significant current; it should be plugged into
the EUT outlet onfy when no voltage is present - EUT switch OFF, DO NOT piug
the Line Qualification Load into & live outlet as an arc may result which might
damage the outlet.

The charged capacitor requires a time 1o discharge after each tast. The time
aliowed should excead 7 time constanis (seven times value-resistor {in ohma}
times value-capacitor {in farads}). Fatiure to allow sufficient time to discharge may
give invalid readings. Allow the Line Qualification Lead to discharge — EUT switch
OFF -- before handling.

¥ Pearson Blectronics, Inc., 1860 Embarcadero Bd., Palas Adre, TA 94303 Usa
* The Imom cutpus of the EMCPro can be wsed for thiz messurment;
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EMCProm CEWare™

Overview of the software

CEWare is the EMCFro's PC control software. It provides full aceess to all the feamres and
capabilities availabie from the EMCPro front panel, including ranning a single test and running a
pre-defined 1est sequence.

Note: Version 2.0 {or greater) of CE Warg is required for use with the EMCPro,

In addition, CE Ware includes 2 number of useful features. It allows a user to:

Create tests and easily edit them.

Chain test sequences together, Multiple test sequences can then combineg lest types
{e.g. do one or more Surge tests followed by one or more EFT tests, etc.).

Siore and recall tests and test zequences to disk.

Log tesis~- print of file a list of the tests which are execuled.

Develop tests off-Tine, and run in a simulation mode,

A Help file for the EMCFro CEWare is provided with the software which can be opened by
clicking HelplContents on the menu bar. 1L provides complete gperating instmictions for the
program; using the Help file while experimenting with the program is the recommended method
for leaming the software. Writteri instruczions prowvided herd are largely duplicated in the Help
file.

The CM-SW option, available as a purchased EMCFPro option, includes the CE Ware program.
It may be used on a Personal Computer (PC) running gither Windows ™ 3,1 or Windows25. The
computer must have at least 16MB of RAM and a 80486/66MHz or faster processor. Screen
transitions are slower on 486 processors, thus Pentium computers are recommended. CEWare
15 designed for an 800x600 display driver. You showld select such a dover (or one with greater
resolution) in your Windows configuration. On a driver with & smaller display, scrolling s
necessary o sec the entive application screen,

The CM-SW aption includes an BS-232 o optical converter (the FC-11), a short RS-232 cable
with a 9-pin D-shell cornector, and a fiber optic cable with a duplex modular connector. The
R5-232 connector connects 1o a Com port on your computer, The fiber optic cable connects to
the EMC Pro front panel; this connector i$ polarized and can anly be inserted in one orientation:
with the small tab on the conmector facing right. Do not force the conmector. The FiberCom
opiion derives power from the RS-232 port of the computer - no cxternal power source is
requined.
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Basic Operations

The following steps will lake vou throuwgh major operating modes of the program and will
acquaint you with the screens.  Refer o the nex: section for full deseripion of all the controls
and displays on the screens. These steps can be run in simulation mode or with a EMCPro

connected. If the EMCProis connected and powered on, the application will send commands to
the EMCFro.

Starting the Program
» Start the EMCPro by powering 1t on and pressing a key to move beyend the waming sereen.

» Start the CEWare program by double-clicking on the ICON in the EMCPro group on
Winddows 3.1, or running the program from the Start menu (PROGRAMS | EMCPro Software |
CEWare) on Windows95,

Defining a Test

o Chek on one of the New Sequence buttons at the left of the Main Screen to create a new Lest.

¢ Sefect “Uiser-defined” from the box on the New Sequence Definition screen. The other items
on that screen-are defaults {the same ones as on the EMC PR front panel) and can be left alone or
changed, as vou wizh.

e Click "OK" on-the Custom Sequence Wizard screen o accept the Wizard defzults. This scréen
allows vou to create several tests of the same type gquickly.

s Click "OK" on the Sequence Editor Screen to accept the test sequence. This screen allows you
to manually edit the order of the tests or the test parameters.

= Back on the Main Screen, you now have one sequence defined and shown in the grid. You can
return to the Sequence Editor at-any time by double-clicking an the row or row number of the
sequence vou wish to edit

* Om the Menu bar at the top of the sereen, select FILE | SAVE if you want 1o save your 1esl.

Running a Test

= Click on the EUN button to start the test. The grids on the Run Screen. and the Status Block at
the lower right, will show the status of the execuling tests.

« Hit the ABORT button to return o the Main Screen,  After test completion, a notice 1s
displaved, snd return o the Main Screen = automatie on acknowledgment of the notice,

» Exit the application by choosing FILE | EXIET from the main application menu.
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Additional Operating Notes

» Remote mode. While the PC CEWare program controls the EMC Fro the normal idie screen
contains a "Comny: - Remote; Status: [dle” indication if notest s rurning. When a test 1s active,
a Bun Screen (the same as from front panel control) will be shown on the front panel display. If
the EXIT button on the front panel is pressed when in "Remote Idle," the EMCPro will no longer
be controlied by the PC. This is pot recommended. Termination of tests and remote control
from the CE Ware menu is preferable, (ESD test operation is 4 special case; see the next item.)

e ESD operation. The ESD lest function is designed for maximum control at the ESD head.
EMC Pro operation puts the unit in a "Test Run” state, where it will stay until the ueer hits EXIT
on the front panel. The seme front-panel control s in place when manning from CEWare, Leave
the ESD run state by hitting EXIT on the front panel when all ESD pulsing is done. You may
dlso selece ABORT from CE Ware, but this will terminate the entire sequence,

If your EMCPro does not have a front panel, the ABORT from CEWare is the only mechanism
for siopping an ESD test. For this reason, putting an ESD 251 in & sequence with other test types
15 nol recomméendsd m that conligaration,

During ESI3 tests, the user may perform more tests than are defined in the sequence definition,
for this reason; the CE Ware screen may show tests executed greater than the todal tests, such as
"140 of 100" pulses.

» Mouse operations. If running Windows 3.1 with the "snap-to" option enabled on the mouse
drver (see the Mouse driver selections on the Windows Control Panel), the mouse cursor may
Jump when the mouse button s pressed,  Tum off “snap-to,” if 1t is enabled Not all mouse
dnvers support “snap-to,”

= Editing pre-programmed surge tests. Some of the pre-programmed surge iests (pre
gualification and Level 1) include voltages which are below the normal limiat for surge user
defined tests. These tests will un as pre-programmed tests, bul not as user-defined ests. If you
gadit thege pre-programmed tests and @iempt to un withowt changing the voltages, CEWare will
report enors at esch voltage below the normal limit. IF these low-voltage, pre-programmed tests
are edited, be certain 1o remove or change all the voltages below the 2000V Timit.

o Test timing counis; The test count displaved on the CEWare screen is a combination of
valugs from CEWare uming and firmware timing, It may sometimes change quickly, faster than
a normal clock; or lag the front panel count; due to communication delays. The iest is being
execculed by the firmware, snd the front panel has the most current information [or each test.
Only CEWare supponts uwser-defined sequences and combinations of sequences: timing
information 18 sumimarized m the Sequence List Stalos block, as described in other sections of
the manual
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CEMaster/EMCPro Differences

CEWare Support of EMCPro and CEMaster differences

The standard test sequences supported on CEMaster and EMCPro are not identical.
This is largely due to the higher voltages and additional test types of the EMCPro. While
CEWare version 2.0 supports both products, there are centain incompatibilitics when
using these standard sequences,

Using CEMaster standard sequences with the EMCPro

Most standard sequences created in CEWare for use on the CEMaster can also be used
on the EMICPro. The exceptions are those containing at least one of the following Surge
(1.2/50) sequences.

Pre(hual A

Frefhial 8

Class | Fast

Class | Full (fermerly called Class T Complete)
Classy 2 Fuli {formerty called Clars 2 Complete}

While neither of the CEMaster prequalification sequences are available on the EMCPro,
the Class I Fasr sequence is the same as the EMCPro scquence Class | Full, and
therefore a direct substitution can be made. Note, however, that the new suite will not
un on a CEMaster. Also note that the CEMaster Class § Full and Class 2Full
sequences are not the same as those sequences with the same names on the EMCPro

Using EMCPro standard sequences with the CEMaster

Many standard seqeences created in CEWare for use on the EMCPro can also be used on
the CEMaster. The exceptions are those containing al least one of he following
sequences:

EFTClass 4

HPulxe Class 5

Surge (1.2730) Clags T Full
Surge (125500 Closs 2 Ful!
Surge { 1.2/50) Class 4 Fast
Surge (127500 Class 4 Full
Surge {1700}, all sequences
Surge {Ring), all sequences

Niote thar the EMCPro Class | Full and Class 2 Fuil sequences are not the same as those
seqquenees with the same names on the CEMaster, However the EMCPro Sureef 1. 2/50)
Class | Full sequence is the same as the CEMaster sequence Surge (1.2/50) Class |
Fast, and therefore & direct subshiution can be made. Note, though, that the new suite
will not run on an EMCPro.
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Changing Program Settings

Program seitings - defaults - affecting communications, data logging, and user-defined messages,
imay be changed from the menu bar; the setup option, Ses the Menu, Toolbar, and Status Bar
section for more detail.

« Viewing, editing, and printing test reports ouiside CEWare. Tear logs may alsa be
viewed, edited, and printed using a word processor. The follewing document format controls are
appropriate for MicroSoft Word, Equivalent margin and font seleciions are likely to be necessary
from cther word processors.

I Start M3 Word and select the text tog file you wish to print from FILE

= OPEN,

)

. Select all of the text in the document

lad

. Select FORMAT - FONT

= Select Font = Courier New, MS LineDraw. or Lucida Console
« helect Foat Style = Regular

s Select Sizge = 10

s Select OK

4, Select FILE - PAGE SETUP

& 5el Marping Left = (09"
» Right =0.%"

s Top= 10"

= Bottom = 1.0°

» Select OK

n

. If you wish to Print, select FILE - PRINT
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CEWare in Detail

sScreens and Organization

CEWare uses five sereens to create, edit. and run tests. The material on the screens 15 described
in the foliowing sections, This infermation 1s also contained in the Help file.

Main Sereen — The overview sereen: used fo oreste and run fests,

MNew Sequence Definition Screen - Used 1o defing a test sequence, selecting pre-programmed
or custom (user-defined) restz.

MNew Custom Sequence Wizard Screen -- [f a User Defined test sequence is selected, the
Custorn dequense Wizard will help define the sequence of tests,

Sequence Editor Sereen — Used to modify a test sequence.

Run Sereen -- Shows Test Status information while tests are muinning.
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Main Screen

The Main Screen 15 the screen used to create tests, load or save tests, and run 8505,

To create a new test. click on one of the seven test buttons, Tefl-center on the screen. To load an
existing test, click on the Toolbar or Menubar at the top of the screen. To Run a test click on the
RUN-button at the bottom left of the screen: The following sections describe the mformanon
and the controls on the Main Screen,

Taolt
The toolbar at the top of the screen supports some system-level operations. It 15 described in
detail in the section on Menu, Toolbar, and Stams Bar, which appear on several screens,

Test titug Dlock

When on the Run Screen, the Test Stamus Block shows which test s currently executing, and
shows duration and elapsed times. While displayed on the Main Screen, this block 15 updated
when a lest sequence is selected or deseleeted on the Sequence List grid. It is deseribed in detail
in [he section on the Run Screen:

Test Control Block
The test control block has cantrol buttons to start, stop, and coniral tests.
» RN The Run button starts the Test, Once the test 15 runming, the Fun button
bBecomes the Pause bulton,
s PALISE iOmly enabled on Run Sereen) -- Click the Pause button w temporarily
halt the test.
e RESUME (Only on Run Sersen, when in Paused state) -~ Click to resume 2 paused
tess,
e ARCIRT The Abart button Halts the test.
» BREAE The Break button 'breaks’ out of loops.

When vou click the Break button, if the Present Sequence Status has a
repeat count greater than one, it drops to one. Any lest preseatly execuling
continues to completion, but at completion the present test ends,

If the Sequence List Status has a repeat count greater than one, it drops to
ong. Anv test presenily executing conlinges 1o compietion, bul at
complerion the present test ends; 2t completion of all 12518 in the present
sequence, the present sequence ends.

o COMMENT  The comment button is only active when logging 15 set to ON,  This
Comment button allows definition of a uscr comment while tests are
running.  The comment can then be nserted mio the log file at any
mstance the user chooses by sclecting the OK button on the comment
entry wittdow.
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o AUTC PAUSEREPEATS Checkboxes

Enable steps and defined sequence repeats.

When checked, AUTO PAUSE will enable any pauses defined in the
Sequence Editor, At each pause the operator must click the OK button on
a Windows prompt box to continue the tesl. When un-checked, any pauses
defined in the Sequence Editor are ignored. When checked, REPEATS
will allow any repeats defined in the Sequence Editor and in the main
menu. When un-checked, any repests are ignored; each test and sequence
will execute exactly one time, {This is the mechanism for single-stepping.,
used in eoordination with the Pause column on the Sequence Editing
SCrEert. )

o EUT POWER STATUS

The EUT Power status button shows the EUT status: The EUT power
may be tumed off from the computer by clicking this bution. When off,
the EUT Power can only be tumed on from the EMCPro, by turming the
EUT switch ON, or togeling OFF and ON,

E‘E!I!Igu!‘;h E i:'j ! I!Iid

The Sequence List Grid shows which test sequences have been defined (or loaded with the
corrent file). The grid allows edinng the sequence during the defimition and editing phases. A
yelow mghlighted bar wentifies the test to be edited when using CUT, COPY, and PASTE.

s  To Edit a Test Sequence:
Double-click on the gray, numbered, row-header cell 1o the tefl of the test vou want to
edit, or anwhere in the row of that test. The Sequence editor will opes.

= To Add a Test Sequence to the end of the sequence list:
Deselect any sclected Test Sequences by clicking the button in the upper-left comer of
the grid. Then, chick a test tvpe button.

« To Inseri a Test Sequence:
Click the gray numbered cell to the left of the test you want to insert the new sequence in
fromt of. Then select & fest tvpe by clicking & test type button.

« To Deletea Test Sequenca:
Click the gray numbered cell to the left of the test you want to delete. Then click the Cut
button from the toolbar.

& To Move a Test Sequence:
Click the gray numbered cell to the left of the test you want to move. Click the Cut
button from the toolbar to remove this test. Click the gray numbered celi to the left of the
test you want to insert the cut sequence in front of. Then click the paste button from the
tootbar to insert the test.
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Test Twpe Controls

These 7 buttons at the left of the Main Screen select a test type to create, There are 8 different
mmrmunity tests available, in accordance with European Nom requirements and the controlling,
basic EMC immunity standards ol

IEC [000-4-2° ESD

IEC [008-4-4  EFT

IEC 1000-4-3  Combination and Telcom Wave Surge
IEC 1000-4-8  Power Frequency Magnetic Field

IEC 1000-4-9  Pulse Magnetic Field

IEC 1000-4-11 Dip and Interrupt

[BEC 1000-4-12  100kHz RingWave for AC Maing

The tests available on vour system will depend on the options instalied i your EMCPro. If a
test 15 not avadable, the comesponding test button will be graved cut, and cannot be selected.
The legend on the last button will depend on the surge option installed in the system.

Eepeat Conirol
The repeat control sets how many timhes the sequence shown in the Sequence List grid will he
execuied. Click this centrol and enter a number,

Test Descrinti
IF & lest is loaded from a file, the description box wall contam the text description filed with the
test. If a new test s created, enter a description of the test in the description box for inclusion in
reports and logfiles, and to be saved with the test.

ool Bar
The toeibar holds icons for common tasks, allowing you to select that task with a single mouse-
click, See the section below on the Menu, Toolbar, and Status Bar,

+ File lcons -- The file icons create & new test sequence, load an existing test sequence, or
save the current test sequence, I vou attempt to create a new sequence or load an
existing sequence. you will be prompted to save any cxisting work.

» Edit lcons -- The CUT, COPY, and PASTE icons allow you to edit the test sequence prid.
These teons are also found in the Sequence Editor,

« The Printer icon will print the test sequence.

Atarting a Kun

When you wish to execute the presently defined sequence list, seleit the Run butten in the Test
Conteal area, A Windows message box will appear to inform you if you are doing a
Local’Simulation run. If you are about to do a Remote run (connected to a EMCPro) no warning
18 piven.

If Logging 15 enabled. a Run-Time Logging Information screen will appear, In it you will see the
header information that will appear in the log report(s). This information can be edited.
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You may edit the 60 character log repont header line or the 40 character operator name. There is
a 6l character field for g deseription of the eguipment under test and a text entry ficld where you

can make any comments regarding the run before you begin, The comment will appear after the
header on the lirst page of the log iext report.

Enter up to & characters for the file name for either or hoth of the log report types selected. This
must be a valid 8 character DOS filename. The fle paths and extensions are shown for reference
only and are not editable mn this window,

Fure-Time Logping nformation
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Run-Time Luogging Information Screen
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New Sequence Delinition Screen

New Sequence Definition Sereen

The Mew Sequence Definition Screen is opened when you ereate a new test (by clicking on one
of the lest type buttons from the Main screen).

The hst box to the left of the screen shows available sequences. The User Defined sequence
gives vou the most control over the test, allowing vou tw define all of the Sequence Defaults
shown on the right gide of the screen. The other options shown == which vary by test type — are
test seguences which the EMCFPro has stored and available. These sequences speed set-up and
excoution of commenly performed [EC test sequences by setting and locking many of the
defaulis, Locked defauits will be grayed, and cannot be selected, The standard test sequences for
each test type are described in the EMC Pro manual.

To continue; chick one of the sequences shown. [T the Sequence Defaulis to the ripit of the
screen are enabled, you can select one of more of the Defaults. Finally, elick OK.
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New Custom Segquence Wizard Sereen

New Custom Sequence Wizard Screen

The New Custom Sequence Wizard screen quickly creates test sequences. The Wizard s mun
automatically whenever you sclect a User Defined Sequence in the New Sequence Definition
Screen.  The Wizard allows you to create lists of one or more parameters, then forms all
combinations of these parameters to guickly create a large number of tests. When you click OK,
the Wizard closes and the Sequence Editor opens for fine editing of test parameters.

To use the Wirard, select one of the radio button eptions at the botiom left of the screen, or click
within any parameter definition box to the right of the screen. The defaults in the combo boxes
are those vou selegied from the New Sequence Definition Screen, Make o parameter selection,
then click the Insert button (to the left of the parameter defimtion boxes) 10 copy the selection
into the list box. You can change list boxes using the radio buttons below the list box, and edit
the list box uzsing the CUT, COPY, and PASTE bunons ahove the list box.
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For example, if you click Voltages, and insert 250V, 500V, and 1000V, then elick Cherpat and
select L1-L2 and L1-PE, when vou exit the Wizard, the Wizard will create six tests:

L1-LZ at 250V
L1-L2 at 500V
L1-L2at 1000V
L1-PE at 250V
L1-PE at. 500
Li-PE at 16007

It vou want to create a User-Defined test sequence with a single test, simply click the OFK button
1o exit the Wizard and open the Sequence Editor.

Sequence Editor Screen

The Sequence Editor is opened after selecting a test sequence frany the New Sequence Definition
Sereen, of by double-clicking an existing test from the test on the Main Screen. The sequence
editor gives vou fine confrol over what tests are performed and all options.  TF vou wish to
EXECUIE & preda‘ﬁmd test with no changes, you should simply click on the OK butten:  IF you
make any changes in a predefined test, the test will be re-defined as a User Defined fest.
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The Sequence Description Grid shows which tests have been defined n 8 sequence, It supports
the editing process on the Sequence Ediing Screen as well as allowmg the data Lo be changed in
any individual cell. Basic test editing is allowed on any test in the gnd.  Texl cells can be
changed by selecting a cell, deleting the current entry, and typing a new one. Cells that support a
list of legal values have a standard Windows drop-down list controlied by the drop-down button
at the right of the cefl. Open the list and select a new value to change .  Additonal editing
controls that affect more than one cell are alse supported and are described in more detail below,

» PAUSE or PAUSE AND DISPLAY MESSAGE Control

The PAUSE column of this grid allows single-stepping or automatic stopping at any fest
i the seqeence. Check the box in the row of the test where vou wish to pause. (The
pause will goeur belore the test executes.) Make sure that the Auto Pause box is checked,
on the Main Screen, before the test stams. The PAUSRE box for all tests in a sequence
miay be set with the technigue described in this section for changing an entire column,

To set or reset the PAUSE box, use a single left button click of the mouse to select the
PAUSE cell then use single left bution clicks to set or reset the check-box in the cell. A
message can be displayed during a PAUSE - see the Messape Selection section.

A yellow highlighied bar identifies the test to be edited when using CUT, COPY, and PASTE,
which act on entire test rows,

o To Delete a Test Sequence

Click the pray, numbered cell to the left of the test vou want to delete. The entire row
will highlighted, Then click the CUT button from the 1oalbar.

» To Move a Test Sequence

Click the gray, numbered cell to the laft of the test you want to move, Click the CUT
bution above the grid o remove this test. Click the gray numbered cell to the left of the
test that will follow the moved test. Then click the PASTE button from the toolbar to
insert the test.

s ToCopya Test Step

Click the gray, numbered box 1o the lefi of the test you want to copy; the entire row will
be highlighted. Click the COPY button.
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» ToPaste a Test Step

After & Cul or Copy operation, click the gray, numbered box to the left of the test vou
want to insert in front of, the entire row will be highlighted. Click the PASTE button,
MNOTE: To select a blogk of rows, hold the [Shift] key when left-ciicking to select
multiple single rows, hold [Cntrl] key when lefi-clicking.

The Sequence Editor allows several special editing operations in addition to the normal Cut and
Paste Operations. These operations take place over all or part of a column. This allows you to
change many tests with a single editing step.

* Tochange an entire column

Click one cell within the column vou want 1o change. Then, click the gray column header
al the top of the grid. All cells in the column will be kightighted.

Press ENTER, The cell you highlighted will open for edining, Select a new value and
press ENTER (if this is a numeric cell, tvpe in 2 new value and press ENTER; ifthis 15 a
check box, press ENTER to toggle).

All cells in the columm -- and thus all tests within this sequence -- will take an the new
valie vou entered.

» To chanpe all entries in a range within a column

Click the first cell in the range within the column you want to change. Then, hold down
the shifl key and click the last cell in the range you want (o change. All cells between the
first and last cells will be highlighted.

Press ENTER. The last cell you highlighted will open for editing. Select a new value and
press ENTER (if this is a numeric cell, type in a new value and press ENTER: if this is a
check hox, press ENTER 1o toggle).

All cells in the ranpe will take on the new value vou entered.

When vou change a column, other columns may change as a result, These changes will
abways be “legal’ -- that is, the test will run with the resulting change, and you will not get
an error. But the changes may not be uniform. Check the other columns to be sure the
tests will run the way vou want them to.

Keyboard Editing

The grid can be cdited using the keyboard cursor keys, Tab, and ENTER. Press Tab untal the
grid is selected -- the highlighted cell within the grid will have a dotted selection-box drawn
inside it. Use the cursor keyvs to select @ cell w edit, Press ENTER to open the cell. If the cell is
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5 drop-down box. use the cursors to select an option, If the cell is numeric, type in & néw vaiue.
Press ENTER to accept the change,

To assign a messape to be displayed during a run-iime pause, double-click the leli mouse button
on the desired PAUSE cell, This will bring up the Message Selection window where & single 8-
character message may be selected from 200 avalable messages, See message editor section on
adding or modifying messages.
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Messape Selection Screen
Use the right scroll bar to scrol] through the 200 messages or enter a specific message mamber in
the Go To...-edit box then click the Go To... button.

Select the desired message by clicking on the message number bution fo the nght of the
message. then click OK.
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Message Selection Sereen, with message selected
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When OF 14 selected, the Message Selection Window closes, and the message number 15 pasted
in the FPAUSE cell of the Sequence Editor Girid.
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ESD: Sequence Editor Screen

To remove a message from being displayed during pause, double-click the left mouse buattoa on
the desired PAUSE cell. This will bring up the Message Selection window where the selected
message will be displayed highlighted.

Deselect the message by clicking on the wpper lefl corner button on the Message Selection grid,
then chick OK.

MNOTE: The Message Selection grid does allow editing of message text but does not allow Cut,
Copy and Paste operations,
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The Run Screen
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The Run Screen

[he Run Screen is displayed while tests are excouting, A Present Sequence grid control is added
to the screen. along with the Sequence List grid conirol.  Together they describe the current set
ol tests Deing mn.

Bacsionie [ ey ok
This list of sequences is the same as shown on the Main Screen, and shows the presently defined

sel of test sequences. A vellow highlighted. bar indicates the fest sequence that is presenily
axeculing,.
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Present & and

The Present Sequence Grid is displayed when running tests. The grid shows all the parameters of
the present fest sequence, which conststs of one or more tests. Tt is essentially the same
information presented on the Sequence Edit screen, A horizontal highlighted bar across the grid
wientifies which test of the sequence is running,

Test Status Block

The Test Staws Block ar the lower right of the Run Screen shows which test is currently
cxecuting, test duration, and elapsed times. It contains two display arcas:  one for the Sequence
List, and one for Present Sequence - the one that is currently exccuting. The two sets of data are
simitar. The Sequence List Status summarnizes statistics for the entire set of seguences, and the
current sequence within thal fist, The Present Sequence summarizes information about the
curment test within the present sequence.

» Sequence List Status

Sequence The sequence that is running. out of the total number of sequences

Duration The duration shown is the estimated rime required to complele the
entire sequence, excloding dme for pauses. The ome formar is
hoursiminutes: seconds.

Elapsed Time  The clapsed time is the total time from the start of the les) 1o the
present ime.

Repeat Count These fields show the present loop count, and the wial list count for
the sequence. The total reflects the value from the List Repests field on
the Main Screen,

& Present Sequence Status

Test These ficlds identify which test is running out of the total number of
tests in the present sequence,
Duration The duration shown is the estimated time required 1o complete the

Presen! Test Sequence. The time format 15 hours:minules:seconds.
Elapsed Time The elapsed time is the total time from the start of the present sequence
Lo the present time.
Repeat Count These fields show the present loop count, and the (otal list count for
the sequence. The rotal reflects the value from the Sequence Editor,
Sequence Repeats field.

Test Control Block

This set of buttons 15 the same as on the Main Screen and is described in that section. Butlons
riay be enabled or nod, depending on the state of the svstemn and the software,
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Menu, Toolbar, and Status Bar

These areas appear on bath the Main and Bun Sereens.

Menubar

The menubar performs aclions, sets options and preferences, and accesses the help file, The
renu options are described below

Fie  Ecil. Sep  Ensble  System. Heip

Menubhar Selections

File M

The File menu supporis loading and saving of test Dles, and exil from the application. The
default extension used for test sequence files i3 . 5EQ.

» File | Mew

Dielate any present tests and prepare for creating  new test. If you have tests defined and
have not saved them you will be prompted fo save the tests befare continuing.

+ File | Open

Load an existing test file. The File Common-Dialog box will open, allowing vou to click
on a file to load. If you have tests defined and have not saved them you will be prompted
o save the tests before continuing,

v File | Save, Save As

The Save command will save the present test to a disk file, If the test was loaded from
disk, the test will be written to the same file. If the test is a new test, you will be
prompted for a path 2nd filename to use in saving the tesl.

The Save As command will prompt you for a path and filename to use in saving the fest.
Lse this command o create file copies of wests, or new tests based on the old ones that
you have cdited,

= File | Print Sequence, Print Log, Print Setup
The Print Sequence command will print the present Sequence List.

The Print Setup command controls the printer, selecting which printer is used, which font
is used, and paper orientation. Print Log will aliow the user to select and print a Log file.
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s File | File Select

This zection bolds the last four files you opened ! saved, You can quickly load a prior file
bw clicking one of these selections or typing the comesponding number

+ Fale | Exit
This selection exits from the application,
Ediz

The Edit menu allows keyboard selection of the CUT, COPY, and PASTE selections that arc
also accessible from the Toalbar.  In addition, there 15 3 DELETE selection which does a
destructive cut of selected data,

Sutup

The Setup menu is where the user may select and set parameters for tun lime cperation oF report
generalion. The items on the setup menu are;

Enable System Ee?p

Log Reports...
Sequence Hepoits...
Message Editor...
Ghow Yersions...
HW Selection...

Setup menu

o Commancations
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The user may select the COM port to set up communications with an EMCPro. CEWare
allows selections (COMI1 - COM4) and automatically detects which ports are available
on the system. The default selection 15 COM1. Other communication parameters,
although shown, are fixed.

Setup; Comsmimication Pajamebers :
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Communication Parameters Screen

s Log Reporty
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Log Beporis allows the user ta select the type of logging reports fo produce: Text Reports
or Export Reparts. For each type of reporl, you may define your own file extension and
path or you may zccept the defauls (vou will be asked to enter a log report file name at
runt timee). The lile extension must be a {up to) 3 character valid DOGS file extension. The
peth must be a valid DOS path of up to 60 characters in length.

You may also define your own header line that will appear as the first ine in the header
of all Log reports, A default report header 18 supplied. Y ou may enter 8 new repon header
of up to 60 characters.

A 40 character field s supplied where you may enter an operator name that will alse
appear on the Log reporis.
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Log Reports Screen

+  Sequence Repons
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Sequence Repords allows the user to define his own header ling that will appear as the
first one in the header of all Sequence List reports.  All other data for the Sequence List

report 15 fixed. A default report header s supplied. You may enter a new report header
of up to &0 characters.

Setup Sequence Lzt Bepoils

i Lt
—rr—— |

Cisnpany .-'H!.l;ll:.l_l Heade Line
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Sequence List Reports Screen

s Messape Editor

The Message Editor allows yvou 1o defing up to 200 messages that may later be attached
o Auto-Pacse controls on the et edit sereens for display 10 an operator at run time. Use
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; Selup: Motraps EI.H.!I.IF

the scroll bar control on the nght side of the message gnd to scroll through the 200
messazes, BEach message may be up to 80 characters {maximum) o leéngth. A sel of
default messages is supplied for use with several optional components available for use
with the EMCPro. These default messages may be redefined if you desire.

To define a message, click within a message cell fo highlight it {green highlight}, then
click a second time to enter “edit mode” for the cell. Enter the desired message text then
press Enter.

To select messages for CUT, COPY, and PASTE operations, click the message number
cells on the left side of the message grid. This will highlight the message in ypeffow.
Multiple messages may be selected by holding the Ctrl key while clicking, or a block of

messages may be selected by holding the Shift key while clicking afier the first message
m the block has been selected.

To deselect all messapes, ¢hck the bution in the upper left comer of the message gnid
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Message Editor Screen

s Show Versions

Show Versions is a display of the version number of the CEWare application, plus the
version of all major software components the CTEWare application wses, When
communicating remotely with an EMGFro, the fimmware version plus the version of all
major firmware components of the EMCFPro are also shown,
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Versions Display Screen
«  RW Selection

This selection is necessary only when running CEWare in local made (with simulated
hardware). The menu supports selection of test hardware type (CEMaster or EMCFra)
and also of a second surge type (10700 Telecom wave or Ring wave) if EMCPro is
selected.  Selection of this configuration information is automatic in "Remote’ mode,
with hardware connected.

={ = Setup: HW Selection”
{1l
' CEMASTER
" EMCPro ool
@ Sig 107700 '
- {7 Srg Ring

HW Selection Screen

Enablc

There are two selections uwnder Enable; Remore Commuricaiions and Logging. Both of these
selections are ON/OFF selections that are indicated by & check mark when they are ON and no
check mark when they are OFF.

«  Hemole Communicaiions
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This selection turns ON or OFF the remote (PC-based) control of the EMCPro by the
CEWare application. The selection is disabled if the communications cannot be
established with a EMCPro (communications cable not connected or EMCPro power 15
OFF). When communication with a EMCPro is established, this selection is enabled and
CEWSare will automatically try 1o fum remote control ON.

The status of communications 15 shown on the Status Bar at the bottom of the CEWare
sereen.  When communication 3§ not  established the first item next to  the
“Communication:” label says DISCONNECTED. When communication is established,
the label says CONNECTED.

When remote contral to a EMCPro i5 enabled successfully (Remote Communications
O™, the second item next to the “Communication:” label says REMOTE. When remaote
control s disabled (Remote Communications OFF), the mem says LOCAL.

= Lopriog

This selaction fums ON or OFT the Togging feature for producing run time log reports. At
least one of the two Log report fyvpes must have been enabled in Setup | Log Reports o
enable logene or an emor message will appear when vou try 1o enable it. Logging may
anly be set ON or OFF when the Main Screen is visible: Logeing may not be turned ON
or OFF orce @ run is sarted.

The status of Logging is also shown on the Status Bar at the bottom of the CEWare

screen, When Logging is not enabled the item pext to the "Logging:” label says OFF,
When Logging is enabled, the item says ON.

Sysiem
These are debugging and field service functions which are not aceessible by the user.

Help

The Help menu brings up the Help file and shows the About box.

Toolbar

D K S

Toalbar

The toolbar kolds icons for common tasks, allowing you to select that task with a single mouse-
chick.
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= File Icons == The file icons create a new test sequence, load an existing test sequence, or save
the current test sequence. [f you attempt to create a new sequence or foad an existing scquence,
yvou will be prompted to save any existing work.

# Edit Teons - The CUT, COPY, and PASTE icons allow you 1o edit the fest sequence grid,
These icons are also found in the Sequence Editor.

s The Printer icon will print the present sequence list. 1.e. it is the same as the F:'le.l Print
Sequence sclection on the menu bar.

Status Bar

The status bar at the botiom of the screen mives a quick synopsis of the EMGPro and test status,
In some cases, the status bar will be replaced with help prompts, If contains the following
information,

RSSO SCOMKECTEDR ) LODAl

System Status Bar

. __—
» DISCONNECTED/CONNECTED
Indicares if an EMCPro has been detected (CONNECTED) or not { DISCONNECTED .
o LOCAL/REMOTE

When communications with the EMCPro are established, this indicates whether control
15 from the front panel (LOCAL)Y or from the PC (REMOTE). The program will
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Communication

e DISCONNECTEINCONNECTED

indicarcs if an EMGPro has been detected (CONNECTED) or not (IMSCONNECTED).

s LOCAL/REMOTE

When communications with the EMCPro are established, this indicates whether conirol
is from the front panel (LOCAL} or from the PC (REMOTE). The program will
automartically go Remote: select from the menu bar (Enable | Remote Communications)

ta change to simulation mode when an EMCPro is connected and powered on.

Ran State

Shows the aperating state of the EMC Pro.

» CHARGING Creterating high voltage,

o WATTING Between active 1est states, waiting for the next.

¢ FIRING Creneraling an outpul.

» [DLE Mo [ests are running.

s RUNNING Generating a continuous test state (EFT, ESD, or PEMF).
Logging

Indicates if run time test information 15 being written to disk {ON) or not (OFF).
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Maintenance

Service and Maintenance Issues

There are no user serviceable parts within the EMCPro. Service is solely by KeyTek-trained,
authotized technicians.

Annual Calibration

Periodic calibration of the EMCPro is reguired, The recommended calibration interval is
dependent on use. If periodic waveform verification is performed, calibration need be
performed only of the waveform verification fails; if periodic waveform verification is not
perfarmed the recommended calibration interval is ane vear. Factory calibration is available;
consult factory for terms and conditions.

Factory Inspection and Refurbishment

Facrory Inspection and Refurbishment is available. Consult factory for terms and conditions.

Updating Firmware

There may be periodic updates of the EMCFPro firmware or application software. Each
update 38 provided with instructions for installation and use. An wpdate of the EMCPro
firmware requires the PRO-SW option be installed. ¥ this option 15 not installed 2 Keylek
authorized service representative 15 reguired to upgrade the firmware m the field.

If you have queshons sbout what is the latest version of firmiware, contact Customer Service.

Upgrading Hardware Options

Most hardware options can be added in the field by a KeyTek authorized service
representative. Consalt factory Tor terms and conditions.

Decommission Issues
When decommissiomng EMCFPro cquipment, the fallowing precaution must be taken:

The EMC Pro contains mercury relays. While the material is contained and there is no hazard
in nonnal operation, local laws may require special consideration in disposal.  Consult the
factory for identification of the relave and recommendations Tor disposal.
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Troubleshooting

This section aids in finding and solving any problems you may experience. As a first step, the
EMCPro includes diagnostic tools, accessed through the System Menu, and described below.

Systemn Menu
The System Menu gives access to several aseful functions to aid in troubleshooting.

&?mé?__ﬁﬂ SETUB P iii 11000011 EUT OFF] | The System menu  sclects special system

L. aramecers ¥ ; i = ] i '

9. Aoeass Dede OPErAlons. Ve the highlight bar using
¥. Diagnoaciczs the amow function keys and press ENTER.
4, Versions or press the number key associated with the

sub-menun.
! & S o B L s A 3.4

The Parameters Menu offers control of a mumber of system parameters, allowing customization
of the EMGPro system. Cheek the menu for options available in vour systern; possible options
are: control of the beeper; default coil Factor 1o wse; ete.

The Access Code Menu is not available zt this ime. In the future. this menu will aflow locking
features of the EMCPro system - preventing unawthorized use.

The Versions Menu shows intemal revisions for the code and databases used by the EMCFro.
This information is important and should be checked whenever contacting Customer Service.

[ VERSTONS T rs LI a1 |BUT OPF|
i;l—'f;?” ----- j: ; ﬁ The Version Menu shows a Build date and
:E;nqu-.ence :la.l:ab-aﬁé. -.Fxm'. Sep 24, 94§ e, five argnments with revisions, and a
Hule DCatabass RSN o - e code indicating the installed aprions.
Btring Daiabass EAMPSE e © 3 - b
Dption Code .- AR )
i1 Fi & 1 1 | LRETT
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The Hagnostics Meou performs 2 guick check of basic EMCPro functions, and can often
localize a problem and allow a field service repair rather than a factory repair.

IDIAGNDSTICZ:TESTS | Liiiil ]V EPIEDT OFF, |

1. Line Shyewe 3 5. ESTr _‘ Wt ,

2, Line Synac 2 6. EELAY he DM:_]_"-.DSTECE_ TESTS e
3. High Vols ] selects speoial system operations. Move the
4. Coll hsghllgh.t bar ustng the arrow function keys

| and press ENTER, or press the number key
| associated wilh the 1est.

|4 .4 E: S L VN

WARNING!

Before running any disghostic, remove all connections from the front panel EUT connector, the
coaxial connector. and the safety socket connectors.

To use the diagnostic iests, follow the requiremenits from the hist helow, choose a test, and follow
any ch-screen dirsctions. If the test halls, record any message displayed and report the message to
Customer Service.

The basic MNmetions tested are listed below:

1. Line Sync 1 -- General Purpose check of Mains ciremitry. Checks that Mains contactor is
operational, thermal breaker is operational, basic wining 1= OK, and hine sync is operational,

Keguires: EUT Mains present, EUT Switch ON, no EUT connected, no interlock faull,

2. Lime Syne 2 -- Checks POF circuitry. Checks PQF wansformer and contactors are
operational. POF switches are operational, and Aux line syne circuit is operational,

Reguirey: EUT Mains present, EUT Switch ON, no EUT connected, no interlock faull.

3. High Volt -- Checks high-voltage supply, energy storage capacitors. and discharge circuitry.

4. Cail ~ Checks power frequency magnetic field circuitry,
Requires: no front-panel connections, ro EUT AC present, no interlock fault.

5, ESIY -- Checks ESD head interface circuitry.
Reguires: an ESD head, ne interfock faull.

6. RELAY -- Checks all internal relays and switching circuts.
Reguires: EUT Mains present, EUT switch ON, no EUT connected, no interlock fault.
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Troubleshooting Guide
In the event of a problem with the EMCPro please follow the procedure below.

Verrfy that vou have properly selected sll test parameters.

Check that the EMCFro is praperly connected to the AC Mains,
Check that the EUT is properly connected to the EMCPro,
Check all interconnections for loose connections.

Try cyeling power o the EUT and the EMCPro.

Fun Diagnostics tests from the System Menu.

Contact Customer Service for puidance.

112
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Error Messages

The following are possible error messages, their causcs, and possible solutions,

No AC Phase Reference Detected
Check EUT Power switch and EUT power

AC Required At Mains Output
Check EUT Power switch and EUT power

ESD Simulator Not Connected

Interlock Open Fault
Power PCE Interlock

The Surge parameters specily line sync, and
no AC line was delected for synchronization.

To surge without the AC mans present,
change the line sync setting from "L1" 1o
"RND" — random

To surge with AC mains, check that EUT
powet cord 15 plugged in, EUT power is
present, and the EMCPro EUT switch is on:
check that EUT ON iz shown on the [ront
panel display.

NOTE: The minimum EUT inlet voltage for
dependable line synchronization is 50Vac:
operation below this valus may cavse this
EITOr MEssage.

During a POF test, AC was not present (PQF
requires AC 10 be present),

Check that EUT power cord is plugged in,
EUT power is present, and the EMCPro
EUT switch is on; check that EUT ON iz
shown on the front pancl display

NOTE: The minimum EUT inlet voltage for
dependable line synchronization is S0Vac;
operation below this value may cause this
EITOT MESSage.

An ESD test 15 selected, and no ESD
simulator head was attached.

Attach an ESD head; check that the cable is
properly connected  {remove  pround-return
cable; if the prownd-return indicator does not
light on the head, there 18 a poor connection).

This fault indicates a problem with an
internal sobsystem  and  egquires  faclooy
service. Consult the factory for  furher
information.
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Interlock Open Fault
External Interlock

Mains Fault: Disconnect and check EUT

If fault recurs contact KeyTek Service

Stop Test Input Active
Reset this Input before continuing test

Tilt Switch Fault
Unit must be horizontal for test

EUT Overload Fault
Allow Time for breaker to Reset

The extemal interlock 152 open, forcing the
EMCPro inte a safe state.

If a cable is in the interiock connector,
remove it and check that the fault poes away.
Eepair any break in the external interlock
CireLat,

Chirineg a POF fest a high-carrem was
derected, possibly due ro o short in the ELUT.

Drizconnect the EUT and check it Tor possible
shoarts line-to-bine or ling-to-chassis: Retest.
Test with a second EUT if posstble.

If this messige persists factory service s
required. Consult Customer  Service for
detail,

A short o ground was detected on the front
panei coax. STOP TEST. Remove the short
and press the EXIT button beneath the
display te clear the message.

The EMCFro is onentation-sensitive and
will only perform Surge and EFT testing in a
horizontal position. Restors the EMCPro 1o
a homzontal position and press the EXIT
bution beneath the display to clear the
message.

The EMCPro detected an  overcurment
condition on the EUT mains ovtput, removed
niains power, and displaved this message.
Press the EXTT hutton beneath the display to
clear the message. The ovencurment detector
within the EMCFro will reser amtomatically,
biat may 1ake several minutes (o reset, Dunng
this time yvou can perform other testing, but
will be unable o switch the EUT power on,
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Timeout on Remote Control: check PC
application and connection

Unspecified Fault
#<fault number>

Filing a Problem Report

The EMCFre, while mnning under contrel
of a PC, lost communications with the PC.
For safety, a loss of communications halts all
te5ts. Check connections between the PC and
the EMCPro, and check that the PC

application 15 running.

Record the fanlt number and retry the failed
est. If this fault persists, roport it to
Clustomer Service.

When reporting a problem to KeyTek Customer Service. please include the serial number and
model number from the rear pancl of the EMCPro (and serial number of the ESD probe or other

accessories, if applicable).

If your EMCPro is operational, access the SYSTEM menu, VERSIONS screen and copy all the
information shown to include in your trouble report.

i VERSTONS pibaiatiing frEOT CFF]

E;mclr'? i E: : :‘; The Version Menu shows a Build date and
S DEtAANEE Lo - g time, five arguments with revisions, and a
Cotion Code .\ code mdicating the installed options.
Ssrial Humber

i ! | . ! ] iExIT
Mail, Fax, or Phone your problem report to:
Customer Service
KeyTek

e Losseel] Research Center
Lowell, MA 018524345 USA

Woice: OTE-2T5-0800

FaAX: 978-275-0850

E-mail; sales @keviek com
Web: wooww thermovoltek com

ot your local, authorized service representalive,
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Key Tek EMC Immunity Test System
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KeyTek Application Note
Dips and Interrupts Testing per [EC 1000-4-11

Dips AND INTERRUPTS BACKGROUND

Driges e imterrupts can occer of the AT polver mains

g5 a nzsult of o faplt 1 the dismbution systerm Soch gy

s e cireuil Breaker or 2 sodden large boad being
turned o0 i the imemediste vicinity, A peswer disteibation
svatem ol can canse & ewitch in the distribution

gridd i openand close o number of Emes, reselling in
iaiple interrupds v elecrical and electronic
eqrupent,

APPLICABLE STANDARDS

Electromic prodzets are tested for imamuinity te dips and
irerrugds iy insire their continued reliabde aperation i
sulgecied &y :ije».umiﬁ:-r ks on e AL peonwer
s, The Evropear Undon's EMC Directive nlaxkates
ifips g interTupds desting for virtually all electrical and
electronie prodocis as o condition For obdaising the CE
Mark before shapping products to member staies of the
Enspesn Llndom

Cieneric Imanuaity Standards, Produet Standards and
Produset Fanily Standants neguine thar dipr amwd ivlernp
teass be performed in accordange with Basic EMO
Standards: IRC 1000-4- 11 and EN §H000-4-11"
KeyTek's Application Note, "EMC Standards

BB 100 U] el BT GO0 B sl v naially Fdend o) Ak s,

Basic EMC STANDARD

Orverview,” provides an overview of European Standands
for electromagnetic eompratibility, describes ooy’ the
Standards velate to ooe pnother. and lists sourees for
procuring copyrighied documents.

The Bagic EMC Standard for Dips and ntewopts
defines wethods of geosrating consistenily reprducible
electrical dips and intermupts Fr test purpases. They
spectfy charactenistics of the AC mains o the BUT such
85 Peak inrsh curvend, frensition Bmes and durations,

TEST LEVELS

While the Besic EMC Standard specifies how 1o
perform Dips amd Interropds testing, the Cepen,
Produce and Product Farmily Standards specity the
teal fevels and passTal Perlormance Critens

Stamlard Applicability Levels

EN SR80 Ceeneric fmmunity - Residenial, Commercial and Tighe Tndustriai Mot required

EM 500821 Drafi Ciener ity - Besidentiad, Commercial and Light Trdasinal O, 405, T & 1009
EM 00822 Cenedic Tonmanity - Indusirial Ewvimoomment Mok regiised

EM 5008%-2 Deafi Ceverc Immenity - Indystdal Emvironmnent O, VR, T & 10O
EXN 55004 frevcoomity For Homselhiold Apphances, Tools sd Sinalar Apgaciis 1%, HFZ, T & T
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Dips and Interrupts Testing per IEC 1000-4-11

Pmﬁ INRUSH LURRENT

TEC 100411 megrives e simdaton be capable of
stipplyang peak intish cierrents of o to 50A for
2208 1o 240V mains, and ep 0 230A for 100Y to
E200 maina. Adkditionably, the Siandied requires

this caprahilitg be measurned using a bridge rectifier
connectad via a-switch o o discharged 1700pF
capaciton. The parallel discharge resistance should be
chwsen b allvw severnl RO fime constants between
tests. An example in Annex A {normative} nses.a 10k
ol resistance, providing a time constant of 175,

¥ anthar 2 wait of 1.5 102 minoies should be used
berwreen inmsh drive capahility fest=™

The test for inrush cument is performed by switching
the pemerdior from 0% 00% st both 907 and 2707
i dnsure sulficiens pesk inmush cumment drive capahiliiy
for both poloritics.

WAVHUHM VERIFICATION

FEC 1000-4-0 | pedquires thas the sinsulinor ouiput be
vertfied penodizilly, For Dipoasd Tatervepr test
simakalors, 1 is necessary w0 venly the voliage transinon
levels, transition times o 1S, and the st coment
capablity, Most modém escilloscopes are cagmble of
ohserving the voltage levels and trapsition tmes, Ror
verifying the inrush corrend, 3 bodge rectifier, suitally
raited TTHF copeciton sl sppropriete clrend

Erams fommer are tequited.

B arsf Sab o of PO
Sirrtador tiarmalrs

* kp FOU e a8 0O & LT

lE"ﬂ I:.:-mrwrm*u

Ju_un ﬂ:ug o TRE TOHR0-4- E! [-.ﬂ.-:ﬂ:a FIAE he perfonmed

in cornpliance warky e rmamfacinrer’s est plan, which

ehall specify:

= Inpuid power of the EUT

s Perfommanee Crileniz

= Crperation modes of the ELTT

= Test sel-up deseription

* Typeof designation of the EDT

» [nfermation on possible connections, cables,
peripherals, ete.

After each groap of tests, a complete functional test
most Be perfoomed,

EUT PERFORMANCE CHH ERIA

Fow D and Bgeprept tests, Performance Uriteriz varies
in e standards dc{mﬂdm_g o the duration o sevesity
of the dip andior internaps. Dndar some conditions, e
of Function is athwed, privided that the fosction is
self-recoverable or can e restorsd by The control
opetations. Under less severe conditions, degradation of
performance is allowed during the lest, however, the unit
Ayl condinue o operare as infemded sfer the ftest. Bever
to the tables located in the Genenc, Product and Product
Family Standords for specific Performanee Criteria. The
prosduet cannot hecome wnsafe uader any conditions.,

Dip anp INTERRUPT SIMULATORS

Dip and ntermeps Sinndotors procdoced by KeyTek
Insprumens Corporation meed all the sirmolsior
repiireents of TEC 1E-- 11, inclheding those for peak
tesh cument, Addicionally, ey Tek simulators meet the
Fast switehing lime requircments nof only i 10 as
required by the standasds, bur from any level to any
ather Tevel, Contact KeyTek for details.

% Thasmywo vl sy

Upe Lowell Beseareh Center

Livasell, Mussnchsens Q12534145 1158

1 500 7530838 o Tk 1 978275 {0« Fax: | OT8 275 (50
ereiil: sales i keviek com

hipedwew s keviek comn

A divisson of Thermo Voltek, 2 Thermo Clecinon company
FirrTek B avegistencd inslowark dod PUE 1 inele orack o Thermo Wbk

Erporstion. {F Themn Yokek. Speciboaios am sabjedt Io change withonl wolic,
Fromies jo LB 10T

KPS O A [T
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KeyTek Application Note
Pulse Magnetic field Testing per IEC 1000-4-9

PuLsE MAGNETIC FIELD BACKGROUND

Pulse Mapmetic Fields ane prodeced az 8 resule of a Tangee
currenn impadse ovgh a conductor, Anexample &5
lghining currem fhowang throtgh @ geounding conductor
af-a power sob-station. Pulse magnetic fields can @l
ovcur in heivy mdustnzl areas where very farge carrent
impuises are nsed m 8 manufacturing process,
Ekectronic products are tested for immpmity palse
magnetic fields o insore their continued refiabl

APPLICABLE STANDARDS

pperation when placed in service io o very harsh
envirsmnireal. Altheasgh most elecirical snd elecronic
prodisees will nit have fo he tested for polse magnetic
fredd tvenunity, the BEoropean Usion’s EMET Directive
may mandate this testing as a condition for ohisning
the CF Mark ander special circomstances and for
speific products betore shippang 1o & member siue
of the Evropean Union,

Alhough not cotrenely requited by Generic Immasmity.
Prisiuct specific, or Prickoet Family Standiels, funmre
standards may require Pulse Magnetic Field tests be
performed in sccosdance with Basic EMC Standands
TEC I0-4-2 and EN G100-1-9". KeyTek's Applicstion

Basic EMC ST'MEII;AE_HE

Mote, "EMC Stewlards Overviess” provides an
ierview of Exropean Standands fior eloctromagnenc
cornpatibiley, describes how the Standards relare B
oenes arither, and lists sources for procuring copyrighied
dovunments,

B A arel ENOGBEO0 A5 e il e slandends

The Basic EMC Srandand for Pulse Magnesic
Field defines methods of penenting consisienily
reproducible cirrenl imprlses for st parposes. Field
omplitedes recprired by these standards rmge from

TEsT LEVELS

e e

LY - [ Amps per meter. Although applicabbe
anly ko aaraius conizining devices susceptible to
magnetic fields, testing may be required 1o make thar
deternyi narion,

—

Fiedd
T Joeing-4-9 Btrength

Instaflation Emdromment Ll Afm
Envirarneent where sensitive devices using elsctson beams can be naed | b, L)
Risadentiol, office and boepitad sreas fur pway foon earth conducioes of lighming peotestbon sysiems 2 M
Comnamercinl arens, coptral building, feld of isdusrcial plases wah lzhimdog protectlog syesem
or metalfic struchnes nearby § B
Heanry indusicinl and power ploals and MY substation control mogims 4 )
Bwitchvarnd arcas of kezvy inSusrial plonts 100
Higher or lower envirmnmentat fevels than those doso ihes b X X

TEsT SET-UP

TasmE ToF SET-LIF

Ficiom STanmms: See-Lie
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Pulse Magnetic Field Testing per IEC 1000-4-9

CGUPLIHG METHODS

A ndection Coil having a slandarr.E dl::luml.-::n ul

I migler per side o s 1E|“:|:||"'|3$1I:|ul: col, vr T meter
dizmeter for a crcular coal, 15 to be used for esling
sinall equipment. This ool has & test volume of (L6m a
(hfen & 0.5m Ch), For Poar standing egoigoent, lasges
dimensions can be used; however, the coil shall be shle
t envelop the EUTT and the voal dinensions inust give a
qrinimum distance of codl condoctors to EUT walls
egual to 1/3 of the dimension of the EUT being rested

WAVEPDRM Vﬂm FICATION

Basic test standards require that the simuodator onlpat he
verttied periodicaliv. In the case of the Palse Magnetic
Fickd, venificstion is scconplished by werfyimg the
armplitide of the 872 s cure polse driving the coil,
An appropruste corrent transformer [ Pearson Model

FAT o ppivalenty and 20 oscilioseope with & bendwidih
of =100 e, capable of disphving a single pulse are
requined.

Short Circant Surnent (51
Biinimiae Losp Ares

Casrant

ant RS
G

Cerarwd

¥ Frmvan B 100 soaseniid

TEST EXECUTION

According to TEC T0H00-4-9, tests must be performed
i compiance with the rmamifactimer™s fes0 pian, which
ahall specify:

= Hovae the teést 1z performed

s Nerifidation of the lsboratory referenee condition:

» Prelimnnary venfication of the corect operatis
ol the ELFT

= An evaluanion of the ez pesulis

TFST .r‘-"LPFI ICABILITY

Avcording to Anmex A of 1IEC 100049, test levels aha]l
e selected i acomdance with the most realistic
instaliation and environmmeota] condimivas, Teas are
recomimended for equipment operating i areas
charzcterized by proximity of conductors of lightning
protection systems aud oF strucrures, or the proximiry
af conductiors, ws-hars or medinm o high voltage bines
CHITYINE [ens of KA

PuLsE MacwNETIC FIELD SIMULATORS

Pullse Magnetic Fiekl Simubators aad stamdand codls
provided by KevTex Instrument £ orporation: mect the
pubse weavelorm and smplinede reqmirements for tesang
fo = 1000 A En secordance with IEC W00-9-9, Consal:
EevTek for larger codls used for resting floor standing
equipment. Contact KeyTek for details.

e Lovorell Rescarch Conter

Lonwell, Muxsuchusens (185220343 1154

| BLEE PSAQURES =« Tal [ 9TE 375 0800 = oo 1975 273 0850
erail: sabeskeviek com

hupeffoswkeyick.com

A davision of Theomo Volek, 3 Themue Electnon company

Kt Tekl 35 & fewbesd] readerna® of Thermios Volizk Ccipoiadi oo, G Terms Wollak
Srtarhcafioms ar AR chagge Wit el Praied s DEA: 17

DAL 7T B e B






Pulse Magnetic Field Testing per IEC 1000-4-9

CourLinGg METHODS

Ay Todnetion Coil having a sfandard dimension of

I meter per side for o rectangular coul, or 1 imetes
digmeter Tor a-cirsular coil, it be used for festing
small eguipment. This eodl has a test volure of D6 X
.6m x 03m th). For floor standing cqwipment, larger
dimensions can be gsed; however, the coil shall be ahle
w0 envelop the EUT and the coil dinensions must give o
mimimam distance of coil conductors w ELT walls
ol b 143 of the dimension of the EUTT being tested,

WAVEFORM VERIFICATION

Basic test standands require thar the simulator ougpat he
verficd perodicslly. In the case of the Pola Magmetic
Fiekd, verification is soeomplished by venfying the
amplitude of the 8220us coment polse daving the coal
A apprapriate curren Tensformer (Fearson Model

110 or equivelent and an cecifioscope. with 3 bandwidih
of =100MHz capable of displaying & single polse yme
resquired,

Shert Ceowt Casrrent (SC15
knimize Loap Araa

[EFETET
Tiziegirmel*

Garosarad

“ P Mol 110 o0 i el

TEST EXECUTION

Acenmding o FEC 1000-=3-9, teses mmst be performed
in compliance with the manufucrer's w5t plan, winch
shall specify;

= Hivw Bhws sl 15 perforned

= Verificariun of the laboraiory peference conditions

* Preluminary verification of the correct operaGon
aof the BT

= An evaluation of the kst results

TEST APPLICABILITY

Aceprding o Annex A of TEC 14, test lavels shall
b seleeted in nocoednses with the mos tenlistic
inztallarion and apvironmenizl concdifions, Tests are
recommended for equipment apeciling in areas
chametenzed by proximity of conductors of lightning
protection systems and o sirucieres, of the proximity

ol congdluciors, BRis-bars or medium o bigh voltage liness
carrying tens of KA

Puise MAaGNETIC FIELD SIMULATORS

Pulse Magnetic Field Sirmilatoes and standard corks
provided by KeyTek Instrumend Corporation mect the
pulse waveform and amplide reguirements for lesting
o > FOOOA T i aceondance with TEC TIDD=E-9 Conslt
EevTek for lorger coils used for festing flaor stomding
aqipment, Comact KeyTek for details.

A Fihorrie W el ey

O Loweell Bescarch Center

Lowell, Massachnsons 0FE52-4545 LISa

| RONTFE3 9535 = Tel: 1978 275 0500 + Fax: 197R 2730850
amil: sales @heyick.oom

B, keyelc com

A& division of Theeme Yliek, & Therme Eleciron compary

FayTek 15 & rejisnored drad ertoek of Thermo Veliek Torparatios, BThermo Vnizk
Spicilficaliand ars arhiesi 1o chinpe Wil dice. Prinied B LT5A, 10757

KPS B a7
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Key'lek Application Note
Power Frequency Magnetic Field Testing per IEC 1000-4-8

Power FREQUENCY MAGNETIC FIELD BACKGROUND

Lt m om marr o Ermre  e———

Electronic products are often subjected to magmetic Frecuency maznetis felds winsiee heir contined
fiebds 2t AC maing frequencies. These fields are reliable operation when placed in service. The Furogean
frequently prodinced in the vicinity of power Lindon's EMC Directive cumentdy mandaes power
transformers and can cause problems with video frecprency mogmedie Tield testiog foe cerain canegories
dizplays, Hall effect sensors, and other slectronic of eguipment a5 @ condition fon obtaining the OF Mark
products having a sensitivity o magnetic fields. before shipping produds 1o member states of the
Electromic Prochacts are fested for imnmmunify (o ponser European Linian.

APPLICABLE STANDARDS

Cienene Immamity, Prodoct amd Prsdoct Faraly Crverview,” poviddes an overview of Eurapean Standards

Standurds require that Power Fregoency Maguer: for electmmagnetic comparibility. deseribes how the
Field ests be performed in socordance with Besic Standards vefate to one anather, and list sources for
EMC Stamadards: TEC 10004-8 and EN G1000-4-8'. pracuring copyrighted documents.

KeyTek's Application Note, “EMC Standards

Basic EMC STAN'FF:R?"

The Basic EMC Standard for Power Frequeancy confanmg devices susceprible o magneric fields.
Magnetic Field defines methosds of penesating tesiang 0f cdhes grodects oy be vegited 1o make that
consistently repeoducible inametse Helkds foe tesl deterimnation, Whike the Basic EMC Standard specifics
purpases. Adthough higher msgnetic feld bevels are bt o perform Power Frequency Magnetic Field
deseribed, complianes 1w e Genenc Impunity testing, e Creneric, Prodoce and Prodioct Family
Stundard for residential pnd commmercial prodocts 15 Standards specify the test levels snd pasaffal

Lavm or 3aim Cercently applicable onfy o apparans performance criteria

TEST LEVELS

Poawer Frequency Magnetic Flebd testing 18 requined for prodecs that could be affected by mappetic febls, including
CE s amd Hall Effact Sensoas and s strongly recommended for all prodicts,

MapEnitic
Stamdard Applicability Field Lewel
EM S00E2-1 Gepene Inimaly - Besidential, Commercial and Light Inciiziria Ml regreiredd
EN HHE2-5 Draft Genere Inmunity - Residential, Commercaal and Light Industrial KLY i
EXN 50382-2 Gieneric Immumey - Industoal Envircaen MiAdm
EN S0082-2 Daf Ceperic Immgsay - Industtial Environmmem 30ASm
EN 55104 Irrandry for Houseshold Appliances, Tools ad Similar Apparatus Not raguirsd

Tanek Tivr Al o Floor Brannme Sl






Power Frequency Magnetic Field Testing per IEC 1000-4-8

COUPLING METHODS

An Induetion-Coil having seandand dime nsions of

L meter per side for o rectangalar coil, or | meer
digreter for a cirenlar codl, s to be wsed for testing
small equipment. For large squipiment, larger
dimensions may be vsed; however, the coil shell be
ahle toenvelop the EUT and the coil dunensions most
aive @ minimum distance of cofl conductors ta EUT
wolls eoual o L3 -of the dimenzion of the EUT

heing tesred.

WAVEFORMS

WAVEFORM VERIFICATION

PR 10048 requires that the simulator oatpot and
megrnetc field be venfied penodically. Any oscilloscope
iz capable of verifying the power freqoency AC current
ey the conl, Maondtering (he acteal field reqoires an

AL field probe and monitor, such s the CM-HMON
available from KeyTek,

kgl f Phpa i |

LT

TesT EXECUTION

According w [EC 100048, tesis must be perforned
in compliznce with the maoefactures’s tesd plan, whech
shiall specily:

= Honw the test 5 carmied oul

N

= Verficanon of the Iaboratmy reference condinions:

* Preliminary verification of the correct Operation
o the ELTT

= An evalustion of the test results

EUT PERFORMANCE CRITERIA

Far Power Froquency Magnetic Frebd fests, the Genend
I Ty Srandands require thal e prodoct continge fo
operale &8 intemded during the 1est, however, CET
imerference is allpwed above | Afm in the Tesidential,
comimencial amd Hhd indostral drefi standosd, amd
abows 380 m by the indostrial standend. Nodegradation or
levas of function is aflowed below o pecformance Jevd]
specibed by the mamnfichmes. The perfonmance lovel
meay be replaced by a permissible Toss of pecformance.
Blefer 1o the tabies located in the Generic, Produet and
Froduct Family Standands for specific Performance
Criteria, The prodict cannot bocome unsafe onder any
coqpbitions.

POWER FREQUENCY
MAGNETIC FIELD SIMULATORS

Power Fregiency Magnetic Field Simndators and
standand codls provided by KeyTek Instranmsent
Corporacion meet 21 he minimom requirements for
performing tests o =3A00 in cotmplianee with the
applicable Generic and Prodoct Fumily Standards,

e Lovell Besearch Cenner

Losarell, Massachuseis IRS2-4345 LISA

| R0 TS 9E35% = Tel: [ 978275 (b « Fax: 1 975275 0550
cmail: sales keviek com

hrpeffaww keviek com

A division of Theome Voliek, ¢ Therme Electron COHEL R

Kiem Tk i 2 mogistered iradersark. o Teomen Yolik Cemperstion. DTkirmn Vidick
Smeciffeafions ace sehject & change withoul ez, Poakd o BS54 10T

EPE-567- - 110-9T






KeyTek Application Note

Surge Testing per IEC 1000-4-5

SURGE BACKGROUND

Surges ocour on e AC power mains as o resull of
swatchang operations m the power grid amwd fiom nearby
lightning serikes, either directy to the power distribuion
swatern or 1o nearhy groumd, Radisied compling of surges
into 1O lines penerally oocursonly when the Tnes ae
very lonig.

Elecmonic pooducts are tested for Surnge immumily fo
in=nere their continged relishfe operation if subjocted o

APPLICABLE STANDARDS

Cieneric Imimuniey, Product and Prodecr Family
Standands require Surge teats be performed in
secordimes with Basic EMC Stampdards; TEC B0T-5,
TEC 1000-4-5 or EN G1000-3-5. KeyTek's Application
MNode, “EMC Stamlards Overview,” prowides an overview

ﬁﬁ_@_:_g__@_la_{c STANDARD

o

vealistic Tevels of surge voltages. The Furopean Union’s
EMC Directve currently mandates Sorpe testing foe
soime prasdiei=: bowever, i s expocsed that virtoally afl
elecirieal andd electronic products will have wrbe tested
Foe Swrge imamanity oy the near future-as a condition for
obtaining the CE Mk before shipping procdncts 1o @
menher state of the Boropean Union.

of Evrogean Stindards for elecimemagnetic

compatibility, describes how the Sandards welate 10
e ancther, and lists sources for procuring copimighted
chncrmemnls,

The Basic EMOC Fandard for Surge defines the methods
of renerating consistently reproducible surpe viltages
o fizsd prapioses. They specify generalor and
couplerlecovupler design apd performance in sufficient

detail we prodluce comeletable resuliy betwebn 1est sites

Whils the Bazie EMC Srandard specifes bow (o
perform Surge testing, the Generie, Peoduet and Produei
Famulv Standands specify the fest levels and pasaffail
performance criteria.

TEST LEVELS

T Dafferemtial
Standard Appileability Mode Made
Ef S0082-1 Genesie Immnity - Residential, Commersizl wed Light Indissriad A BA
ER-S082- 1 Duadt Generic lmmuenity - Residential, Commercial and Light Inchstrial 2RY kv
Ei M0E2-2 e e Immaemdty - Industrial Envimonnsend MiA A
EN SU0#2-2 Drafl Generic mmunity = Indusiriol Exveronmsems Ak ")
EN 55160 bumsnity for Howselwold Appliasces, Tools aod Similar Apparatus kY kY
SAFETY

When performing Surge tests, safety is o primary
comcerih, Swrge vidtages dnd currents muss be contsined
t imsune thiey will not appear whens thioy can e
damage w0 olher nstrments in the test ares. The test
pulses used for Surge testing are of sufficrent ensnry

iy cansg components B fragment woder fault comditions
and berorme hagordous 10 personpel in unpodeced
EOVIFOOMENS.

p—
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Surge Testing per IEC 1000-4-5

CEJLIPLINE ME THODS

[ e ——

(_apacitive [‘nuplmg vz Sl (Lins o carth) o 18uF
{line 1o line) capacitors is required for coupling sorges 1o
AC or DC prwer mains. These coupling capacilors e
iypicatly incloded as part of & Conpler/Decoupler (T
in commercially available Sorme simulators. The O
provides bodh coupling to the EUT power maing and a
idecompler to prevent the surge from appeiring on e ac
mains connected o odher equipament i the Tab
Capacitive Coupling vin SuF capacitors, & well a5 via
wlternative devices such us sorge anestons, dre bsed 10
Codipbe sirees onto dats, B0 and fefecommmnication
lirkes, Sirge arrestars ars the preferred coupler device
due oy the undesarable loading effects of capadiners
perticularty at feedwencies greater than 4 few kikoherz
A decoupler s incleded 1o prevent the sunge from
apprearing of, and poeotially demaging, the auxiliary
e

WAVEFORMS

o
=Ty
ralll Sy (SY———

Bl Chopud Cuives x5
e T T w1 8 = T s & B
Curalare TU @ wricd Sk o B0 o fdeT gbTE SRR e o Wi et w0 e Biman i 20

Gpnlbﬂ.llm.hpii.:ﬂ
B T T - 4 B =T - 1 S o R

WAVEFORM VERIFICATION

[EC 1000-4-5 recuires that the sioulzior ouiput be
verthed perodically. High voltage differential suige
probes are raguired Tor verifying the open-circuit
widbage, and @ snitable coment ransformen (Padrson
Mok 110 or eqquivalent) is reqoired For verification

if the shor-cirenis corrent. A digital or siorage
eagilloscope with 1003 HE bandeadih is sufficient

for sueasuning the surge volizgs and comrent waveforms
and peaks

Opan Clouk Yekage (OCEW)
kErinkna Loop Arean

Short Cirgesit Gurngnd (SC1)
i iod 000 Ares

= Pariaa Bk 110 04 ool

TEST E}"{EEUT ION

Accorcding o 1B 10 d 3, testing must b Lirrned ot

mocording to the manafactzrers test plan, which shai

specify:

« Cieneratos & other equipment

= Crenerator Source Impedonce

*» Reperition rate (one per mimte magimom)

* Requence of application of the surge

= Installatiae conditiony

» Operating conditions of EUT

v Mumber of fests (4t least five posiive amd e
megalive ab each pant!

v Test fevels

* Polarity

* Inpuisfooimats lested

» Phase angle of coupling 1 5C meins

* Intemial or external frigoer

ELTT Fﬁnmummca ERITERIA

Ff:u Surge rests, te Ceneric Immunizy Standards and
Hansehold Applizces Product Family Standard requine
thit products operate 25 intended afier the fest, No
deeradarion o foss of fanction i allowed below a
pecformanee level specified by the manufacmeer. Duaring
the tesr, degracdarion i allowed, bul not & change in the
petaal peraring stabes or data storage. Refer wothe
tabbes Iocaied i the Gereric, Prodoct and Prodioet
Fammily Standards R specific Performance Coteria, The
prodoct caunot become unsafe under-any comditions.

SUR{:E Smm ATORS

Eurge Sivmalatoss produced by KevTek [nm‘lllml
Coaprowation meed ol the simulator requirements of
TEC 00045 including dynanic source impedance,
abf waveform chagacienistce, and couplendecouples
design. Contact ReyTek for detasis.

Crne Loawell Research Cearter

Lowdell, Magsichisens (1 EE-3 5 TI8A
1 B0 753 GR35« Tel: LOTE 275 G600 » Fux: §OTE 275 0850
eratl: salesevtel com

hitpofformma keyiek com

A division of Thormo Volisk s Themy Electron compamy
B Teh ad a mepi el tradegack of Themns vk Campersdon, STheran Volis
Speci ot e are. relset i ¢ lasgs withomt solioo. Frinted in LESA. J0eT

EFS e LR-57






KeyTek Application Note

EFT Testing per IEC 1000-4-4

ERT Bagroragnn

LT P L P e —

Electneal Fast Trunsients (EFT) ae cossed soviime 2
pameais dischange oeours (a spark in @i or other gos),
the st consnon beiag e apeming of a switch thrgh
which current 13 flowing. As the sedtch is opened, wrcing
o between the contects; first af & low voliage and
high frequency while contacts are closs together, ol
bater af & figher vollage and bower fregoency as the
contacts beoome separsted. Coupling of the EFT imo
elecironic proshicts ocours when power cables handliing

APPLICABLE STANDARDS

high currents ave rum in close prosimity i power, data,
andlfor JOr e ables,

Eksctronic products gre fusted foe EFT immonity 1o
imsnre their contioed reliable operation if subjected to
realistic fevels of fust ransients. The Eimopean Tnion s
EMC Diirective mandates EFT testing For virteally all
electrical and elecimnic produects 35 8 condition for
obtaining the CE Mark before shipping to o member
gtate of the Evmpeun Union,

Genesc Immumnity, Prodec aad Product Farmily
Siandards require that EFT tests be penformed in
gecordance with Basic EMC Stinderds: TEC 8014, IEC
1000-4-4 or EN Q100042 KeyTek's Application Mote,

CHED 884, IBE 1004 gnd BN BG4 -4 oo eveoerialy o ssrm For los i soagos
PR

Basic EMC STANDARD

The Baxic EMC Standards for EFT defing methods of
gererahing consistently reproducible st wansients for
test purposes, They epecify penerutor ond
couplerileconpler design amd performance in an attempt
o produce correlational resulis between test sites. The

S“ERC Standands Ohverview.” provides an overview of
Furopean Standands for electromagnetic compatibility,
describes how the Standsrgds refate to one anther, and
bists sourors for procuning copymighted docpmess.

Bazic EMC Stencard specifies bosw 1o pedfiorm EFT
testing, the Genaric, Produet snd Product Family
Sranpdards specify the e Jevels and passyifadl
perforamee CTiteTia.

TEeST LEVELS

Standard Applicability Tiest Voltage
EN 3|.'I'ﬂll"!-“2_-t Cremveric Immunity - Besidential, Commercial and Light Industosl LEY

EN S00E2-1 Drrutt Creneric Invmuonity - Besidential, Commercail and Light Indostrial LEY

EMN A0E2-2 Chenene bnmunicy - Indusinal Environmend kY
En-S0082-2 Thraf Genenic Irnmumiiy - Indistrial Envirosmen 2KV

EM 55104 Immunity for Household Appliances, Tools and Similar Apparas IkY
TEST SET-UP

il
TapLk TP SErF
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o

FlnoR SrasmibG RET-Lie

=13 .

\ . _-i-h ] n:'_q
| e ||q;.-.| 4
E L R ' F "Qub
)VIIM i ﬁ’" :“*I' Heny.

[T | " s

1 | s
e ﬂ,'!:q. C-w-i-.'m'-:lu-'-i—-'r,l
ol N R P el e ot e 2 L






Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




