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PS3-Brief Overview

Test laboratories are confronted by a huge range of electrical and electronic products
with vastly differing power requirements. Frequency and voltage combinations not
available from the mains power outlet. Test samples that cause inadequate supplies
to cave-in under load. PS3, from EMC PARTNER, solves these problems instantly.
Convert the mains wall plug into a custom AC and DC power supply, changeable at the
push of a button to any pre-selected frequency or voltage combination. PS3 is !exible
enough to perform EMC immunity tests for CE mark compliance yet stable and robust
enough to drive magnetic "eld antennas. PS3 can be used for industrial, telecom,
transport and a host of other applications. An innovative design incorporating the very
latest technology, PS3 gives the right power right when it's needed.

Electronic power supply requirements can differ between geographic boundaries and
applications. Domestic, Telecom and Industrial supplies are generally 230V/50Hz or
115V/60Hz, Avionics 115V/400Hz and Railways in some countries use 16.7Hz. DC is
also used for many of these applications. To cover all these frequency / voltage com-
binations, a rugged, !exible programmable power source is heeded.

PS3 delivers 3000W of single phase power in a compact laboratory instrument with
the ability to switch quickly between power combinations.

PS3-SOFT-EXT, a Windows®© based software that extends the PS3 to become a fully
programmable test system capable of DC operation and frequency variation tests ac-
cording to IEC61000-4-28.

The application ranges for PS3 and PS3-SOFT-EXT encompass single phase power
requirements across all sectors of industry. Used together with TRA2000, MIG0603 or
HAR1000 EMC test systems, PS3 brings the world into your laboratory.

PS3-Applicable standards

PS3 with PS3 SOFTEXT

IEC 61000-4-28: (Ed. 1.1: 2002). Electromagnetic compatibility (EMC) - Part 4-28:
Testing and measurement techniques - Variation of power frequency, immunity test

PS3 with TRA2000 and TRA3000

IEC 61000-4-4: (Ed2:2004).Testing and measurement techniques - Section 4: Electrical
fast transient / burst immunity test.

IEC 61000-4-5: (A1:2000).Testing and measurement techniques - Section 5: Surge
immunity test.

IEC 61000-4-11: (Ed2:2004).Testing and measurement techniques - Voltage dips, short
interruptions and voltage variations immunity tests

IEC 61000-4-12: (A2:2000).Testing and measurement techniques - Section 12: Oscil-
latory waves immunity test (Ring wave)

IEC 61000-4-16: (A2:2000).Test for immunity to conducted, common mode disturbances
in the frequency range 0 Hz to 150 kHz

IEC 61000-4-29: (A2:2000).Voltage dips, short interruptions and voltage variations on
d.c. input power port immunity tests
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ANSI C62.41 IEEE Recommended Practice for Surge Voltages in Low-Voltage AC
Power Circuits

ANSI C37.90 Standard for Relays and Relay Systems Associated with Electric Power
Apparatus

ITU-TK.20 Resistibility of telecommunication equipment installed in a telecommunica-
tions centre to overvoltages and overcurrents

ITU-TK.21 Resistibility of telecommunication equipment installed in customer premises
to overvoltages and overcurrents

ITU-TK.40 Protection against LEMP in telecommunications centres

ITU-TK.45 Resistibility of telecommunication equipment installed in the access and
trunk networks to overvoltages and overcurrents

PS3 with HAR1000

IEC 61000-3-2: (Ed2.2:2004). Limits - Limits for harmonic current emissions (equipment
input current <= 16 A per phase)

IEC 61000-3-3: (Ed1.1:2002). Limits - Limitation of voltage changes, voltage !uctua-
tions and licker in public low-voltage supply systems, for equipment with rated current
<= 16 A per phase and not subject to conditional connection

IEC 61000-4-7: (Ed 2.0: 2002). Testing and measurement techniques - General guide
on harmonics and interharmonics measurements and instrumentation, for power supply
systems and equipment connected thereto

IEC 61000-4-13: (Ed. 1.0: 2002). Testing and measurement techniques - Harmonics
and interharmonics including mains signalling at a.c. power port, low frequency im-
munity tests.

IEC 61000-4-14: (Ed. 1.1: 2002). Testing and measurement techniques - Voltage
luctuation immunity test.

IEC 61000-4-15: (Ed.1.1: 2003). Testing and measurement techniques - Section 15:
Flickermeter - Functional and design speci“cations

IEC 61000-4-17: (Ed. 1.1: 2002). Testing and measurement techniques - Ripple on d.c.
input power port immunity test.

IEC/TR 60725: (Ed. 2.0: 2005). Consideration of reference impedances and public sup-
ply network impedances for use in determining disturbance characteristics of electrical
equipment having a rated current = < 75 A per phase

PS3 with MF1000-x

IEC 61000-4-8: (A2:2000).Testing and measurement technigues - Section 8: Power
frequency magnetic "eld immunity test.

PS3 with TRA2000 and MF1000-x

IEC 61000-4-9: (A2:2000).Testing and measurement techniques - Section 9: Pulse
magnetic "eld immunity test

PS3 with avionics test system

Radio Technical Commission for Aeronautics
RTCADO-160D (change No.3 December 5, 2002) -Environmental Conditions and Test
Procedure for Airborne Equipment. -Sections 17, 19, 22

European Organisation for Civil Aviation Equipment

EUROCAE / ED-84 (1997) - Aircraft Lightning Environment and related Test Waveforms-
Report of EUROCAE WG-31 and SAE Committee AE4L.
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US Department of Transportation, Federal Aviation Authority (FAA)
Advisory Circular 20-136 (1990)

Protection of Aircraft Electrical/Electronic Systems against the indirect effects of light-
ning

International Standards Organisation (ISO)

ISO 7137 (2001)

Aircraft - Environmental conditions and test procedures for airborne equipment

PS3-Test System Overview

Test System Features

- Preset Voltage/Frequency combinations

- Flexible programming capability

- Rapid switching between voltages and frequencies.
- DC output 10 to 350V

- AC up to 400Hz

- 3000W power at 230V

User Benelts
- Preset outputs — enable a quick start without the concern that the last voltage set-
tings may be incorrect and damage equipment.

- User programmable output selection — one output selector is user programmable
with any Voltage / Frequency combination.

- User software — extends PS3 from a power source to a fully programmable tester
meeting IEC61000-4-28 (frequency variation) requirements.

System Combinations

TRA2000
EFT 1MHz (4.4kV); ESD control and HV source up to 15kV; SURGE 1.2/50us (4.1kV),
8/20us (2.05kA); DIPS up to 16A; Variation up to 6A.

HAR1000
Emission measurements according to IEC 61000-3-2 (Harmonics) and IEC 61000-3-3
(Flicker). Including HARCS-Emission Software.

MIG2000-6
Mainframe with control and high voltage power supply for plug-in modules according
to MIL 461E: CS115, CS116 and customised applications.

MIG0O600MS

Generator for electronic circuit test on aircraft: Multiple Stroke (MS) 6.4/70us; 40/120ys;
50/500us up to 1 + 23 pulses. Incl. MIGO600SS and Pattern FW LOAD Software
(EMCP CD)

Magnetic Field
Magnetic "eld test 50/60Hz and SURGE according to IEC 61000-4-8 and IEC 61000-
4-9.

And various coupling networks...
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Flowcharts

PS3 with TRA2000 230V 50Hz
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PS3 with TRA2000 115V 60Hz
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PS3 with TRA2000 and CDN2000

PS3 Magnetic 'elds
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PS3 TRA2000 Rail Electronique
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PS3 DO160 Single Stroke and Multiple Stroke
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PS3-Generator Specilcations

PS3 Specilcations

Input range
Maximum Current
Power factor

Public power supply fuse

Power
Output supplies pre-programmed

100V up to 240V, 47 to 63Hz
20A? rms
0.98 a.c. IN = 100V

0.95 a.c. IN = 200V
Safety fuse 20 AT

Over current trip 20A type C
3000W ®

230V/50Hz; 230V/16.7Hz, 115V/60Hz;
115V/400Hz

lout [A]

— lout (ACIN 170 - 264V)

— lout (ACIN 85 - 170V)

100 120

140

160 180
Uout [Vrms]

200

220

240

260)

Maximum current 16A% rms
Output frequency accuracy < 0.3% for 16.7, 50, 60Hz
< 0.6% for 400Hz
Output voltage accuracy a.c. 2% 90

Output voltage accuracy d.c

THDv Total harmonic distortion

+1.5V from +10 to 49V, 1A loac
+3V from 50 to 100V, 0.5A load
+3V from 101 to 350V, No load

< 1% for 50 / 60Hz into a 1000W resistive

Pout [W]

3000

2500

2000

1500

1000

— Pout

load
Dimensions [mm] w x d x h 450 x 570 x 100 .

19" Rack 2 UH ) T e -
Weight [kg] 19

PS3 plus PS3 SOFTEXT Specilcations

Output ranges

Application

a.c. 50V up to 250V, (rms)

d.c. 10V up to 350V
User de"ned power supply voltages

Note 1) For further information see instruction sheet (IN) PS3-SOFTEXT
Note 2) Output rating can only be reached with 230V/16A or 115/20A power supplies

Note 3) See derating curves

PS3-Software

The PS3SOFT-EXT extends the PS3 power supply for a.c. and d.c. power supply ap-
plication and frequency variation in accordance with IEC/EN 61000-4-28. The power
supply PS3 together with PS3SOFT-EXT is a low cost, easy to use !exible power
supply with a large application range.

Software application

New equipment designs must be tested with: EFT, SURGE, DIPS, RING, HARMON-
ICS, Flicker, VOLTAGE VARIATION, FREQUENCY VARIATION etc. for EMC compli-
ance. To simulate different supply voltages and frequencies the PS3 together with the
PS3SOFT-EXT from EMCP is an optimum combination for this application.
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Sequences of IEC 61000-4-28

In general, electrical and electronic equipment are not susceptible to minor variations
of the power frequency. Testing according to this standard should be limited to products
which are assessed to be susceptible to power frequency variations by virtue of design,
environment or failure consequences.

The immunity test levels required for a speci*c electromagnetic environment together
with the performance criteria are indicated in the product, product family or generic
standards as applicable. Test values as speci“ed in IEC 61000-4-28.

Test levels Frequency variation Transitional period
(df/f1) tp

Level 1 No test required No test required

Level 2 +3% 10s

Level 3 + 4%, - 6% 10s

Level 4 +15% 1ls

Level x open open

Windows for Frequency Variation Level 3 at f nominal 50 Hz

Magnetic Field Immunity Tests

Magnetic "eld immunity test (IEC 61000-4-8, IEC 61000-4-9) may be generated with
the PS3 and EMC PARTNER’s magnetic "eld antennas MF1000-x. The following
table shows the maximum magnetic "eld [A/m] (coil factor respected) depending on
the frequency.

Item Maximun magnetic leld [A/m]
16.7Hz 120A/m (150Vrms)

50Hz 160A/m (245Vrms)

60Hz 150A/m (250Vrms)

150Hz 85A/m (250Vrms)

300Hz 50A/m (250Vrms)

Measured with range 100A/m of MF1000-1
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ICON3000 - Overview

Description

ICON3000 control and peak measuring system 19” plug-in 4 UH for use

with Marx impulse generators, current generators and high voltage d.c. supplies.

With rear plate, connector sockets and special interface.

Applications

- Control of Insulation withstand test generators

After the design and the production of an equipment, tests must be carried out to verify
the insulation voltage withstand capability.

- Control of energy impulse test generators (current generators)

- Control of special impulse test generators (e.g. NEMP, ESD, etc)

ICON3000 Specilcations: Control possibilities

Charging control:

Charging voltage per stage

Max. charging voltage per stage
Charging voltage range per stage
Primary charging current control

Pulse control:

Interval between two pulses
Number of pulses

Polarity

Trigger mode

Ramps

Gap control:
Generator gap setting
Chopping gap setting

Protocol:
via external PC and printer

Measuring circuits:

Voltage measurement UCRO:
Current measurement ICRO
Internal Vpeak measurement
Internal Ipeak measurement
Reaction after limits on peak current

and peak voltage for “passed - failed”.

Marx generators up to 100kV
105KV trip out

10 up to 100kV

1 up to 999A

5 up to 999s

1 up to 29999

pos. / neg.

auto / manual

- Voltage; - Polarity - Synchronisation

auto / manual
manual

Peak values, Polarity, Number of shots

1V = 16.1kV

1V = 200A

depending on the divider ratio
depending on the divider ratio
stop test, protocol, next test
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Various accessories

TC-MIG24

Test cabinet made of acrylic glass, for EUT with max. dimensions 30x20x20cm.
Insulation withstand 1.2/50us up to max. 36kV. With interlock safety switch and
warning lamps green/red.

Usable with all generators with output on top.

TC-MIG24 HL

Test cabinet for heavy loads, made of acrylic glass, for EUT with

max. dimensions 30x20x20cm. Insulation withstand 1.2/50us up to max. 36kV.
With interlock safety switch and warning lamps green/red.

Can be stood next to generator.

COVER BOX SMALL

Cover box for customised connection of generators with output on top.
Dimensions 24x8x8cm

COVER BOX LARGE

Two test pistols, cable length 1.5m with cable shoes.
The test pistols can be used together with MIG systems with TC-MIG24
for insulation tests. Can not be used for CWG or current generators.
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CN-MIG24

EUT connection box with two test pistols, interlock and warning lamps green/red.

Usable with MIG systems with output on top up to Vmax 18kV 1.2/50ys,
Imax 8/20us 1KA.
Application limited to generators listed in the instruction sheet “CN-MIG24".

CN-MIG18 AMP

Two test pistols for conducted tests. Cable length 1m with AMP plugs.
The test pistols can be used together with MIG systems equipped with
AMP plug outputs.

CN-MIG18 SHOE

Two test pistols, cable length 1.5m with cable shoes.
The test pistols can be used together with MIG systems with TC-MIG24
for insulation tests. Can not be used for CWG or current generators.
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SYNC-ADAPTER

External synchronisation of generators with the SYNC-ADAPTER galvanically
decoupled e.g. MIG2000-6 with Fx-DO-160-S17 or MIGO600MS.

AUX-SYNC-ADAPTER

External synchronisation of generators with the AUX-SYNC-ADAPTER
for 50/60Hz power supplies e.g. MIG1203CWG

RS232CB

Serial connection of two generators e.g. MIG and HAR.

USB-RS232 ADAPTER
RS232 / USB adapter for remote control of EMCP generators from PC with USB.

OPTICAL LINK

Serial, optical connection between PC and generator, length 20 m.
Incl. 1 Gender Changer f.-f. 25pole.
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EMC PARTNER'’s Product Range

The Largest Range of Impulse Test Equipment up to 100kA and 100kV.

Immunity Tests

Transient Test System can be used to performs all EMC tests on electronic equipment. \
ESD, EFT, surge, AC dips, AC magnetic !eld, surge magnetic !eld, common mode,

damped oscillatory and DC dips tests are available as stand-alone or combined test ‘
instruments. A large range of accessories for different applications is available: three S ‘
phase couplers up to 690V/100A, telecom and data line couplers, verilcation sets,
magnetic !eld coils. Immunity test systems fulllls IEC and EN 61000-4-2, -4, -5, -8,
-9, -11, -12, -16, -18, -29.

-

R

TRA3000 and ESD3000 ideal for CE testing
Easily extended to meet other applications

Lightning Tests

A range of test equipment and accessories for aircraft, military and telecom applica-

tions. Complete solutions including all hardware and software to meet the require-

ments of RTCA / EUROCAE DO160 / ED14 for indirect lighting on aircraft systems,

MIL-STD-461 tests CS106, CS115, CS116, for military vehicles, ITU-T .K44 basic

and enhanced tests for impulse, power contact and power induction, FCC part 68 for | -
telecom equipment testing.

MIG2000-6 — a flexible solution for military and
avionic applications

Component Tests

Modular impulse generators (MIG) for transient component testing on: varistors, gas
discharge tubes (GDT), surge protective devices (SPD), X Y capacitors, circuit breakers,
watt-hour meters, protection relays, insulation material, suppressor diodes, connectors,
chokes, fuses, resistors, emc-gaskets, cables, etc. Manual or fully automated solutions
are available up to 100kA (8/20us) and 144kV (1.2/50us).

MIG1212CAP — an automatic
8 bank capacitor test system

Emission Measurements

One unit performs all measurements on the power supplies of electronic equipment and
products for the CE-Mark. HAR1000 uses a novel techniques to deliver clean power
source for the EUT in a compact and lightweight form. The system includes all hardware
and software including line impedance networks, control and evaluation software. A
basic 1-phase system can be easily extended to 3-phase by adding 2 further phases

HARCS Immunity software further expands the system by addidng interharmonic
tests, voltage variation and ripple on DC tests. Complies with IEC / EN 61000-3-2, -3

IEC / EN 61000-4-13, -14, HAR1000-3P and HARCS software
a complete test system

System Automation

As addition to the basic generators, a range of accessories are available to enhance
capability. Test cabinets, test pistols, adapters and software, simplify interfacing with
the EUT.

PS3 programmable source is an EMC hardened supply for frequencies form 16.7Hz
to 400Hz. Frequency variation tests can be made using the PS3-SOFT-EXT. Complies
with IEC / EN 61000-4-28

PS3 - programmable source
ideal for EMC applications
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