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Introduction

Electrical supply networks are, unfortunately, notiree
from interference. Infiuences on the supply system
such as lightning strikes, defects and switching
operations necessitated for operational reasons are
just a few of the effects that ultimately affect the
cleanliness of the eiectrical supply. Added to this, all
loads are also sources of interference to some extent
or ancther. The same loads are, however, usually
also victims of the interference inasmuch as problem-
free operation can be intermitlently or permanently
disrupted. Modern items of electrenic apparatus in
the home, the office and in industry are particuiariy
sensitive to uncleanliness in the power supplied to
them.

Interference on the mains and the effects caused, i.e.
the incorrect behaviour of the electronic apparatus,
occur only sporadically and are therefore correspon-
dingly difficult to identify. Manufacturers of equip-
ment hence have 1o take concerted measures, such
as filtering. screening, etc.. during both the develop-
ment and manufacture of their products to ensure
immunity against the known interference factors.
These effects are simuiated by interferance genera-
tors in a concentrated and exactly reproducible
manner. They provide a means for analysing the in-
terference immunity of equipment and systems du-
ring development, for examining the effectiveness of
improvement measures as well as for assuring elec-
tromagnetic compatibility {EMC) during manufacture
and quality control.

SCHAFFNER Generators in the NSG 200 series in-
cludes a complete range of instruments for the simu-
fation of the mest important line-borna types of inter-
ference. Through the use of the concept of a main-
frame and a selection of plug-in generator modules,
appiication-oriented test sets can be assembled with
the possibility of subsequent extentions.

Many test proceduras have been set down as Stan-
dards by international and national committees such
as ANSI-IEEE, IEC, ECMA, CENELEC, NAMUR

etc. The generators inthe NSG 200 series conformto
these specifications and are furnished with additional
features to provide the user with extended analysis
possibilities.

SCHAFFNER instruments have had a considerable
influence an the practical side of testing in the EMC
field.

Configuration and operation of the NSG 200 genera-
tor system has been engineered for simple handling
under practical working conditions. A wide range of
accessories is available to help the user arrange his
test set-up in a safe and rational manner.
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NSG 200E Main-frame

® Main-frame in a table-top
housing

® Country-specific versions

® Switchable EUT supply

® Phase monitoring

The NSG 200E main-frame serves as an enclosure
for the 6 different types of plug-in generators. The
main-frame provides common facilitias for the gene-
rator modules such as the mains input connection,
connector for the EUT supply, overicad trip, filtering,
phase indicator, EUT connector with interference
pulse injaction, etc.

Althocugh built as a table-top housing, the main-frame
can also be installed in a 19" rack by adding a pair of
mounting flanges.

Technical specifications

fnstrument power supply Dimensions
Mains voltage 100...120V/220...240V Width: 437 mmor 17.2" (19" chassis)
Fraquency 50 /60 Hz Height: 180 mmar 5.8"
Power consumption <300 VA Depth: 345 mmor13.6"
Weight: 10.5kg or 23 1bs
EUT power supply
AC 50/60 Hz 12.. 240V, 16A _ max. Accessories ( included)
AC 400 Hz 24 ..240V, 8A__ max. Mains cable
oC 5...50V(250V), Cable for power to EUT
16 A max. Socket for EUT (country specific)
Impedance Z=04Q+jw0.001Q
Voitage drop AC 50/60 Hz, Optional accessories
16 A: approx. 2 V 402-227 Universai safety connectors
AC 400 Hz, {set of 3 pieces)
6 A: approx.15 V 402-251 Measurement adapter
DC 16 A: approx. 7 V
Signal lamps For phase indication
Power input 3-pin 18 A apparatus
connecter
(IEC 320, VDE 0626/78)
Protection Thermal cut-out
2-pole/16 A

Earth leakage current  Up to 10 mA
at 220 V50 Hz

EUT connector SCHUKO or UL 498/13,
country-specific adapters
and laboratory safety
sockets




NSG 203A
Mains Dropout
and Variation

® Simulates mains drop-outs in
the ms range

® Under/over-voltage test

@ Single triggering or
Repetitive operation

The NSG 203A module generates brief supply inter-
ruptions to the EUT such as thase that frequently
occur in supply netwerks through switching opera-
tions. The drop-out period and the repetition interval
can both be varied over wide ranges.

Electronic equipment with semiconductor memories
have 10 be subjected 1o such tests in order {0 deter-
mine their "holding time" and to be able to guarantee
their reliable operation.

Technical specifications

Mains input voitage 250 Vac max. 50/80 Hz

Cutput voitage 600 Vac max. (after the
regulating transformer)

Current to EUT 01..16A

Mains drop-out,short  1.5ms ... 30 ms
long 25 ms.. 500ms
Repetition interval 06s..2553
Ling voltage variation
short  10ms..300ms
leng 0.25s..5s
Repetition intervai 06s5..25s

50 mV/A current conver-
ter
single pulse cr continuous

Manitor output

Drop-out triggering

Gate axt. gate/inhibit
Trigger output start/end, for oscilloscope
| or MD 203

NSG 203A g

Further, by means of an additional regulating trans-
former, sudden voltage changes can be simulated
typical of those that are caused on suppiy lines when
heavy loads are switched on or off, Direct jumps from
over-voltage to under-voltage or vice-versa can be
achieved through the use of two variable transfor-
mers.

Standards
IEC204-1 (1881)
NAMUR Part 1 (1988)

IEC TC 77 A&B
NWaM Lab 0320 (1881)

efc.

Dimensicns 265 x 130 x 340 mm
{(10.43 x 5.12 x 13.39")

Weight 5.2 kg or 11.45 Ibs approx.

Accessaries (included)

431-818 Dummy connector

Optional accessories

431-828 Connecting cable for 1
regulating transformer
431-829 Connecting cable for 2
reguiating transformers
MD 203 Interval counter
402-737 Pair of BNC cable, 0.5 m

for MD 203
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NSG 204
DC Dropout

@ Simulates ms drop-outs in DC
supplies

® Fast load-change tests

@® Test circuit is opto-isolated

@ Test range from 5 o
220V DC/ 10A

The NSG 204 module simulates interruptions in DC
power supplies such as those that can occur in the
operation of electronic equipment through switching
over to emergency power supplies, buffer batteries,
etc. Drop-outs caused originally by interrugtions in
the mains supply canthus be simulated on the de side
of systems using decentralized DC/DC converters.
The period and repetition interval of the drop-outs can
be varied over wide ranges.

Technical specifications

Test voltage 5...220 Vdc
Test current 10 A max.
Drop-out time, short 1...60ms
long 30 ... 2000 ms

Cycle time, short 02..2s

long 08..10s
Switching time
at 100 V/i2 A On->Off « 2 us

Cff->0n<1yus

at 15 /10 A On->0ff <2 us

Off > On < 1 us
Max. voltage drop

at10 A 2V

Drep-out triggering Single pulse or repstitiva

Gate ext. gate/inhibit

Trigger output Start/End, for oscilloscope
or MD 203

Qverload cut-out

magnetic Switch off time
at20 A <1 min
at30 A<20ms

electronic at40 A < 1Qus

Voltage variation tests can also be carried out by
connecting two suitable supply voltages. The moduie
can also be used to test the behaviour of parts of a
circuit undar abrupt load change conditions.
Electronic fuses protect the instrument and the test
circuit against overloads. The test circuit is insulated
from the instrument supply by an opto-isolator.

Standards
NAMUR Part 1 (1988) etc.

Dimensions: 265 % 130 x 340 mm
{10.43 x 5.12 x 13.39")
Weight 6.8 kg or 15 |bs approx.

Qpilional accessories

MD 203 Interval counter

402-737 Pair of BNC cable, 0.5 m
for MD 203
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Accessories

Plugs for mains
and test cables

Schuke  GB  USA option

Rack

f

)
Instr, EUT
supply - supply

Ordering Information

CH
' 402-227
: Universal safety
connectors
| ‘

|
|

402-223 °__4

Adapter GB

NSG 200E

bb»

4

4

\
150-114 .~3
Adapter CH -
150-111 -
Adapter-F =

e

402-251
Measuring
adapler
1000 : 1

NSG 200E

In accordance with the order number, the instrument is set
to the appropriate line voltage befare leaving the factory
and is fitted with the country- spacific outiet sockets (or
adapters) as well as mains cables for the instrument supply
and the power feed to the EUT.

Order No. Country J Plug type / Mains
|
NSG 200E- 01 | DISINLIVE |
NiSFletc. i Schuko 220 .. 240 V; 50/60 Hz
NSG 200E-02 | CH Typ 13 | 220 ..240 V; 5060 Hz
NSG 200E-03 | F/B Typ53018 | 220..240V;50/60 Hz
NSG 200E - 04 | USA/CANIFE | UL 49813 ) 100 ... 120 V; 50/60 Hz
NSG200FE-05 | GB | 831363 320 ... 240 V; 50/60 Hz

Please add the designation RACK fer the flanged version inten-
ded for installation in a 18" cabinet.

Exampie: NSG 200E - 01/RACK

il )

—
Generators )
The piug-ins are set to the correct line voitage and fre-
quency at the factory.The appropriate mains socket {or
adapter must also be stated for the NSG 222A and NSG
225A.

The iull ordering information is as follows:

Type " Voltage ‘ Frequency | Plug type

NSG 203A | 100 Vor | Schuko or !
NSG204 | 110V or CH or ;
NSG 222A . 120V or 50 Hz or F or :
NSG 223A | 220 Vor 60 Hz USAor !
NSG 224A | 230V or j GB |

NSG 225A | 240V i

Example: NSG 225A/220V/50H2/F




402-737 BNC cable (pair}

—_ 431 828 Connectmg ___.g; <

cabie for 1 regulating tr.
" 431-829 Connacting
cabile for 2 regulating tr.

lnterval counter

NSG 204
i
- NSG 426
iiata Iinéé Coupl. clamp
Caupling unit  {for NSG 4286)

(incl. cabies)

402-379
400-071 Coupling clamg |EC 801-4 (incl. cables)
Attenuator CDN 300
— 6dB

3-phase FT/Burst ccuplmg netwark
(inci. cables)

Y 400-070
Additionai
impedance
(IEC255-4)

g
402-139
Distribution 3-phase coupling network

hox




NSG 222A
Fast Transients

Fast interference pulses in the
ns range

Built-in coupling network
Accessories enable extended
applications

Suitable for detailed analyses

Switches, relays and other contacting devices produ-
ce fastinterference pulses through contact bouncing
and sparking. These pulses spread throughout sup-
ply netwarks and linking cables, and can find their
way into neighboring equipment. The pulses have
staep rising edges and hence generate a wide inter-
ference spectrum to which fast logic circuits are
particularly susceptibie.

The NSG 222A generator simulates these sources of
interference with pulses in the form 5 ns/100 ns.

A huilt-in coupling network dasigned for both symmae-
trical and asymmetrical pulse injection enabies appa-
ratus o be tested on the mains side. Through the use

Technical specifications

Pulse amplitude 50V ... 2500V (unloaded)
Rise time 5 ns * 20% and

10 ns + 20%

100 ng + 20% (unloaded)
80 ns t 15% (into 50 Q)

Fulse dyration

Polarity pos./neg.
Digital display 3-digit + 5%, £ 1 Digit
internal impedance 50Q £ 10%

Repetition frequency
Single triggering

Mains freq., '/, mains freq.
Manual or ext. triggor

Phase angle 0 ... 36Cadjust. + 20%
o or free running
Coupling symmetricai, agsymmaetrical
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of accessaries, the pulse output can be utilised to
carry out various tests on data lines, 3-chase sup-
plies, at the sub-assembly level, atc.

The continuously setting of the puise amplitude, the
choice of two different pulse rise times, the phase-
related cocupling and the single puise function make
the generator eminently suitable for detailed analy-
ses of the interference susceptibility of electronic
devices.

Standards

EEC 4517/79 COM (78) 766 Final

NW&M Lab 0320 (1981)

Loyd's Register's Type Approval Scheme {1985)
etc.

Dimensions 265 X 130 x 340mm
(1043 x 5.12 x 13.39")
Weight 3.2kgor 7 lbs

Optional accessories

NSG 426 Coupling unit for signal lines
400-063 Ceupling clamp for signal cables
400-071 Coupling clamp according
to IEC 801-4
CDN 300 FT/Burst coupling unit. 3-phase
156-154 HV coaxial plug
402-227 Univarsal safety connectors (set
of 3 pieces)

NSG 222A
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NSG 223A
High energy pulses

@ High energy standard pulses
1.2/50 ps

® Symmetrical and asymmeiri-
cal mains coupling

® Compcnent tests up to 5 kV

The NSG 223A module generates high energy pul-
ses typicai of thcse produced by switching inductive
and capacitive foads, lightning strikes, etc. The pui-
ses can be symmetrically or asymmetrically superim-
posed on the mains supply by means of the coupler
in the main-frame as well as being available via
separate sockets for component testing purposes.
Because of their ralatively high anargy of about 2
Joules, the pulses can result in damage to unprotec-
ted or unsuitably arranged elements in input circuits.

Technical specifications

Pulse data

Oparating mnda ;| SYM ASYM OITPLIT | Tal
Amplitude max. |

unloaded L1000V | 3000V | 135KV | £10%
Rise time t, 1.2 us 1,2 us 1,2 us +30 %
swiichable t, | 150 s | 500 ns 500 ns +30%
Pulse durat. t, |[50us™ | BOps?" 50 us " +20%
Impedance R, 50 450 5/45/125 Q| £ 10%

1) at 10¢ % amplitude
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This type of pulse is defined by varicus standards.
[EC 801-5 amoeng them, Compared t¢ this specifica-
tion, the NSG 223A generator has a scmewhat higher
internal impedance of 45 Q in kesping with the
wishes of many instrument manufaciurers and test
departments to overcome the danger of stressing
camponents too much.

Clearty arranged operating elements cnable the
various test parameters such as the pulse amplitude,
phase angle, pclarity, repetition mode, etc. to be
readily adiusted as desired.

Standards
IEC B801-5 (limited) NAMUR, Part 1
|EC B80-2 VDE 0433, Part 3

VDE 0432, Part 22

Dimensions: 265 x 130 x 340 mm
(10.43 x 5.12 x 13.39")
Weight: 5.4kgor 11.8 Ibs

Accessories {included)
156-154 HV coaxial plug

Optional accessories

Pulse energy
Polarity

Phase angle
Repetition rate
Single pulse

Trigger input
Monitor output
Trigger output

2 Joules approx.

pos./neg.

0..360°

1/8 mains frequency
manuazal triggering or

ext. trigger

ext. trigger/gate

1000 : 1

pulse and phase zero cros-
sing for oscilloscope

triggering

402-089 HV cable set with universai
connectors for EUT connection

400-070 Additional impedance for insula
tion testing (IEC 255-4)

NSG 523 3-phase coupling network

431-968 HV cable, 0.4 m (pair}

402-139 Distribution box

|
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NSG 224A
Medium Energy Pulses

® /nterference pulses of up to
120mJ
® Puise voltage display via DVM

Interference susceptibility testing with medium ener-
gy pulses is called for in various Standards as well as
by calibration centres for automatic weighing and
measuring systems.

The NSG 224A generator produces three types of
interference pulses with fixed relationships between
the rise time, pulse duration and repetition rate in
eachcase. The pulse amplitude, and hence the pulse
aneargy, is infinitely adjustabie.

Teehnical specifications

Pulse type
Pulse type. , | I | I Tol.
| |
Pulse duration | 1us i3us 10 us +20%
Rise time | 25ns 135 ns 100 ns +20%
Amplitude | 50.. 2500 V 50...2500 V|50..2500 V| +10%
Repetition rate | 1or10Hz i1 Hz i1Hz
"Energy " 12,5 mJ 38 mJd 120 md
(" at 2500V into R = 50 Q)
Polarity pes./neg.
Generator impedance 50 Q
Pulse output HV enaxial connector
Mains coupling symmetrical/asymmetrical

Phase angle synchronous, 0 ... 360 °
asynchronous
Single pulses Push-button operation or

Trigger input
Trigger output

external
Ext. Trigger / Gate

to synchronize oscilioscope
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The interference pulses can be suiperimposed sym-
metrically or asymmetrically on the mains supply in
either an in-phase ar free running manner. The pul-
ses ars available in their pure form at HV sockets for
use with external couplers.

Standards
NW&M Lab 0320 (1981)
BS 6491 Part 1 (1884)

OIMLNo. 11(1986)
DS 5103 (1988)

ete.

Dimensions: 265x130x340mm
(10.43x5.12 x 13 38"

Weight: 3.8kg or 7.7 Ibs approx.

Accessories (included)
156-154 HV coaxial plug

Optional accessoties

402-089 HV cabie set with universal con-
nectors for EUT connection

NSG 523 3-phase coupling network

431-958 HV-cable, 0.4m (Pair)

402-139 Distribution box



NSG 225A
Burst simulator

@ Test in conformity
with IEC 807-4

® Test classes Ito IV

@ Built-in coupler

Inductively loaded mechanical switches, relays, stc.
preducc interference signals in the form of pulse
bursts. The pulses have a fast rise time and hence
generate a wide interference spectrum extending to
over 200MHMz ta which digital and analogue electro-
nic circuits are particularly sensitive. The summing
effect of a burst of pulses serve to increase the
demand fer interference immunity for analogue cir-
cuitry.

important Standards, such as the {EC 801-4, VDE
0843/4 and CENELEC HD 481/4 define the necessa-
ry interference immunity for various categories ot in-
strument. The burst test are relevant not just to the
mains connections but also to data and control lines.

Technical specifications

Pulse data (unloaded)”

Testlevei ! | | It i 1] by ‘ Tal.
Amplitude | 500V | 1000V 2ooov 4000V | £10%
Burst frequecy | SkHz | SkHz | 5kHz | 2,5kHz’ +20%
Hisetime t, Sns+30%inta 5002
Pulse duration t 50ns£30%into 5002

" Burst duraticn towe  15MS:20%
Repetition t o 300mMs+20%
Poiarity pos/neg

Generatorimpedance 50 Q+20% (dynamic)
Pulse output HV coaxial connector

Caoupling 1-phase mains coupling
t1=»Reference earth
1.2 == Reference earth
SL=>Reference earth
L1 undL2 =» Ret. earth
L1undL2und SL=>R.earth
Crosstalk
attenuatian >304dB (betweeniines)
Monitor for pulse rate measurement

Gate pulse inhibit

NsG 2254 SRR
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The NSG 225A generator simulates these pulse
bursts for the specified test classes. The pulse is
superimpaosed onthe EUT supply via an incorporated
single phase coupler sc that the EUT can be connec-
tad diractly to the built-in maing socket.

The pulses are also available at a HV output for can-
nection to auxiliary devices for coupling into 3-phase
supplies. data lines, etc.

Standards
IEC 801-4 CENELEC HD 481/4
NAMUR (1588) VDE 0843/4
8tc.
Dimensions 270x130x340mm

{10.62 x 5.12 x 13.39"
Weight 3.9kg or 8.6 Ibs approx.

Optional accessories

400-071 Coupling clamp conforming to
IEC 801-4

402-379 Attenuator 6dB, for coupling
clamp

CDN 300 3-phase FT/burst coupler

NSG 426 Coupler unit for data lines

400-063 Coupling clamp, emall, for use
with NSG 426

402-378 Attenuator 1001, for puise
measurements

156-154 HV coaxial plug

402-227 Universal safety connectors

(set of 3 items)




Typical pulse shapes

NSG 203A NSG 223A

PR EERNN

Under-voltage tast Pulse shape 1.2/50 us

NSG 224A

Short dropout

NSG 204

{as NSG 203A but

for DC-Supplies) Pulse shape 100 ns/10 us

NSG 222A

Bursts - single pulse shape
5/50 ne

Pulse shape 5/100 ng
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