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NSG 1025 SCHAFFNER INSTRUMENTS

1 Introduction

Inductively loaded mechanical switches, relays, etc. generate interference in the
form of pulse bursts. The pulses have a fast rise time and hence cover a wide
interference frequency spectrum that extends to over 200 MHz. Both digital and
analogue electronic circuitry react sensitively to this type of interference. The
summing effect of the pulse bursts makes the interference immunity require-
ments for analogue circuits even more critical.

Leading Standards, such as IEC 801-4, VDE 0843/4, CENELEC HD 481/4, define
the necessary interference immunity levels for various classes of equipment, The
burst tests refer not only to the mains connections but also to data and control
lines.

The NSG 1025 Generator simulates such interference sources. The specifica-
tions of the pertinent Standards are met and, particularly where precision and
reproducibility are concerned, are often exceeded.

Thefully solid-state construction, which includes the high voltage switch, ensures
excellent pulse parameter stability and maintenance-free continuous operation.

The instrument is equally suitable for laberatory and field tests as well as for
routine testing for quality assurance purposes. Routine tests are made easier by
a selection switch with fixed settings for the pulse parameters in conformity with
the test classes contained in IEC 801-4. A further switch combination permits the
continuous setting of the test voltage and the free choice of the burst frequency
for development work and analytical measurements.

In addition, the NSG 1025 can generate fast single pulses (5/50ns transients)
which are called for in various test Standards and which are useful for detailed
investigations in development laboratories. Internal and externaltrigger functions
permit the instrument to be flexibly adapted to the various needs.,

Asingle-phase mains coupling network is incorporated in the unit which provides
all the asymmetrical coupling modes called for in IEC 801-4 at the touch of a
button besides further coupling modes for special applications.

The NSG 1025 is conveniently equipped with a mains socket as well as universal
safety sockets for the connection of the test object (EUT). The supply to the test
object is separately switchable.

Coupling clamps or coupling units for tests on data lines or an auxiliary unit for
three-phase coupling can be connected via the HV coaxial connector.,

www.valuetronics.com
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NSG 1025 SCHAFFNER INSTRUMENTS

Depending on the type of test object (EUT) connected, and especially on the
cabling to the EUT, a considerable amount of interference can be radiated which
could affect nearby systems and radio communication. These interference
effects on the surroundings are to be kept under control by the user through the
use of suitable measures such as a Faraday cage, shielded cable runs, etc.

Personnel fitted with a heart pacemaker must not operate the instrument nor
remain in the test vicinity when the generator is in operation.

SCHAFFNER ELEKTRONIKAG, Luterbach, Switzerland and the associated sales
organisations accept no responsibility for personal or material damage orfor any
consequential damage that results throughirresponsible operation of this instru-
ment.

22 Commissioning

The following list highlights the items to be taken into account when checking and
putting the generator into operation after delivery and transportation or after
radical changes to the test rig.

- Commissioning only by trained personnel,
- Check the goods received for completeness.

- Check the equipment for signs of transport damage. Report any damage tothe
transportation company immediately.

- Study the manual.

- Mains voltage quoted onthe type label must agree with the local voltage (mains
frequency 50 - 60 Hz).

- Connect the mains cable only to an outlet with a protective earth,
- Connect the protective earth wire.

- The instrument is now ready to be connected to a previously
prepared test rig.

www.valuetronics.com
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NSG 1025 SCHAFFNER INSTRUMENTS

3 Block diagram
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NSG 1025 SCHAFFNER INSTRUMENTS

13 EXT.TRIGGER/ For externally triggered single pulses or the
GATE gate function when 3 or 4 is ON

14 LED Indicates the active state of 13

16 PULSE OUTPUT HV socket. Interference pulse output without being
superimposed on the mains supply

16 PULSE Indication of active interference pulses at 15

17 L1/E/L2 Interference pulse coupling into L1 or L2 or E
(protective earth)

18 Socket for connecting the EUT

19 L1/E/L2 Safety laboratory sockets for EUT connection

(parallel to 18)

Rear panel

20 Mains input to the instrument. |IEC instrument
socket with filter and fuse

21 Power input to EUT. IEC instrument socket, 16 A

22 Supplementary connection for protective earth

www.valuetronics.com
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NSG 1025 SCHAFFNER INSTRUMENTS

5.1.2 Coupling network

A number of possibilities are provided for the connection of the EUT:

- a country-specific outlet socket 18
- safety laboratory banana sockets 19

These outputs are connected together in parallel. The supply to the EUT at these
outlets is switched on and off with switch 2.

A coupling network is incorporated which complies in all respects with the
requirements of IEC 801-4 forsingle-phase coupling of the interference pulse into
the EUT supply.

GENERATOR

1 [
&) Hv output
iE iu L2

E _T—_ T
Power L1 I To EUT

to EUT I
BT — |

Diagrammatic representation of the coupling network
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NSG 1025 SCHAFFNER INSTRUMENTS

5.1.4 Monitor output

An oscilloscope can be hooked up to the BNC connector, 12 (MONITOR) in order
to be able to examine the output pulse shape. The monitor output is equipped
with an attenuator sothat a 100:1 voltage reduction results when an oscilloscope
with a conventional 50 X input impedance is connected.

The oscilloscope must have a bandwidth of at least 250 MHz if meaningful
measurements are to be achieved.

It should be noted that the specified pulse shape is only obtained if the HV output,
15, Is loaded with a 50 X power attenuator.

The MONITOR output is not suitable for calibrations checks. Such a task needs

considerably greater effort as explained in Section 10.

5.2 Burst generator

The burst generator produces bursts of pulses as defined in Section 9.

Two operating modes are possible with the generator:

- Pulse generation with fixed amplitude and frequency values in accordance with
the definitions of IEC 801-4 for Levels | to IV. This operating mode is practical for

quality assurance tests and for the purposes of certifying a product.

The rotary switch, 8, selects the following fixed parameters when set to the
various |IEC levels 1 ... 4:

IEC LEVEL AMPLITUDE FREQUENCY
1 500V 5 kHz
2 1000V 5 KkHz
3 2000V 5 kHz
4 4000V 2.5 kHz

The digital voltmeter, 11, shows the corresponding voltage values.

The frequency selection switch, 9, and the potentiometer, 10, for amplitude
adjustment are inoperative for the above settings. Button 7 serves to select the
pulse polarity.

11
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NSG 1025 SCHAFFNER INSTRUMENTS

53 Single pulse generator

The single pulse generator produces pulses having the form 5/50 ns as defined
in Section 9. The pulse conforms, amongst cther things, to the requirements of
the tests laid down by the EEC for measuring instruments that are subject to
official calibration.

This type of generation serves the development engineer in the execution of
targeted erroneous operation analyses. The effects of single pulses are much
easier to obsetve on an oscilloscope than is possible with those obtained from
pulse bursts. Furthermore, these single pulses can be readily synchronised with
alogic analyzer. The external triggering facility enables fault investigations to be
carried out on microprocessor systems and logic circuitry by correlating with the
system clock.

Button 4 (F/T 50 Hz REP.) activates pulse repetition at a rate of 50 Hz. The pulses
are fed to the HV output, 15, and to the EUT connections, 18 and 19, as defined
by the setting of the coupling switches, 17.

The rotary switch, 8, permits one of the four possible fixed amplitude settings of
500 / 1000 / 2000 / 4000 V to be selected. In the VARIABLE position, the pulse
voltage can be continuously varied by means of the potentiometer, 10. The digital
voltmeter, 11, shows the corresponding voltage value in each case.

The frequency selection switch, 98, has no effect in the single pulse mode of
operation.

Button 7 serves to select the pulse polarity.

The internal oscillator and hence the generation of the pulses can be inhibited by
* applying a 'logic 0' signal to the BNC socket, 13, EXT. TRIGGER/GATE (gate
function).

Button 5 (BURST/50 Hz OFF) de-activates the generation of pulses. In order to
avoid unforeseen interference pulse injections it is advisable to switch off the
generation of pulses whenever any manipulation of the EUT, the coupling mode
or the operating mode is carried out.

Inthe inactive state (button 5) the generator is nevertheless ready to produce an
externally triggered pulse. The BNC socket, 13, can now act as a trigger input.
Every switching edge down to ‘logic 0' triggers a single 5/50 ns pulse. The
maximurmn switching frequency is set at 1 kHz. The same trigger function can also
be achieved manually by means of button 6,

13
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NSG 1025 SCHAFFNER INSTRUMENTS

With the aforementioned 6 dB attenuator connected between the HV output, 15,
and the coupling clamp, the IEC fixed values for the amplitude (IEC levels I-IV, 8)
thus automatically agree with the requirements for data line tests (see compari-
son table in Section 6).

5.5 Operation with a 3-phase coupling network

An external coupling network is necessary to couple pulses into test objects
driven from a 3-phase supply, such as:

- CDN 300 FT / Burst coupler, 3-phase

The CDN 300 or other coupling unit has to be connected to the HV output, 15. The
settings on the generator for burst or single pulse operation are carried out as
described previously. The coupling switches, 17, must be switched off for this
operating configuration.

The power feed to the EUT and the choice of coupling mode are both effected at
the external coupler.

It is advisable to switch off the generation of pulses by means of button 5 (BURST/
50 Hz OFF) in order to avoid unforeseen interference pulse injections whenever
any manipulation of the EUT or the coupling unit, or the operating mode is carried
out.

Operation with the CDN 300

15
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NSG 1025 SCHAFFNER inSTRUMENTS

7 Standards

The NSG 1025 Generator conforms in all respects exactly to the
IEC 801-4 Standard

and hence to the compatible or subsidiary Standards, such as:

CENELEC HD 481.4

DIN / VDE 0843, Teil 4

NAMUR, Teil 1, Storfestigkeitsanforderungen
etc.

The extended functions of the instrument also enable tests to be carried out
according to:

CIGRE, Commission 65
etc.

Contact addresses for copies of the Standards:

IEC International Electrotechnical Commission
3 rue de Varembe, P.O. Box 131
1211 Geneva 20
Switzerland
Tel. (022) 34 01 50 / Telex 28 872

VDE VDE-Verlag GmbH
Bismarckstrasse 33
1000 Berlin 12
Germany
Tel. (030) 3413041 / Telex 01 81 683

CENELEC General Secretary
CECC
Gartenstrasse 179
D-6000 Frankfurt/M 70
Tel. (69) 639171 / Telex4032 175 cecc d
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NSG 1025

SCHAFFNER INSTRUMENTS

inputs/outputs

Operating and
display elements

Housing
Dimensions

Weight
Temperature range
Humidity range

- IEC connector for the instrument supply
- 16 A connector for the test object supply
- Test object connection:
country-specific mains socket
- Schuko
- UL
- BS 1363
- Swiss type 13
plus universal safety sockets
- Gate function for burst and 50Hz pulse: BNC, active 0
- Triggerfunction for single pulse: BNC, active 0, with LED
- Pulse output: HV coaxial connector
Monitoring output: BNC, 100:1 into 50 Q

- Mains switch with indicator
- 2-pole switch for test object supply with over-current trip
- Press-buttons for:
Burst
50 Hz single pulses
Single pulse triggering
Polarity, +/-
- Fixed setting selection switch:
IEC Class1: 500V /5 kHz
2: 1000V /5 kHz
3: 2000V /5 KkHz
4: 4000V /2.5 kHz
and for free voltage/frequency choice
- Frequency switch: 2.5/5 /10 kHz
- Digital display for pulse amplitude
- Multi-turn pot. for pulse amplitude
- Selection buttons for coupling mode

19" table-top unit

Height: 183 mm (7.2") approx.
Width: 449 mm (17.7") approx.
Depth: 361 mm {14.2") approx.
10 kg (22 Ibs) approx.

+5...+40 °C (+41 ... +104 °F)
20...80% r.h. (non-condensing)

19
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NSG 1025 SCHAFFNER INSTRUMENTS

10 Calibration

Calibration and verification of the generator data demand a certain amount of
outlay on equipment and care in setting up the measurement arrangement.

The measurement set-up as used at SCHAFFNER (shown below) can be taken
as a reference,

(Tektronix)
50 Q cable - 2467
PULSE (Rohda & Schwarz) {Philips} ——
OUTPUT Precision attenuator CRO-praba Ty
200B, 500, +0.2dB [——] PM 89a1 T g
NSG 1025 RBU30/100.8654.27 [ | 1001 AR
I [T T \ = :
L T \
- Ground reference plane \ CRO

21
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NSG 1025

SCHAFFNER INSTRUMENTS

12  Ordering information

Type Mains Mains cable and
EUT connection
NSG 1025-01 220V, 50/60 Hz Schuko
NSG 1025-02 220V, 50/60 Hz Swiss type 13
NSG 1025-04 110V, 50/60 Hz 498 /13 UL/ CSA
NSG 1025-05 240V, 50/60 Hz BS 1363

The instrument is supplied ready-to-use, including a mains cable, test object

mains connection and operating instructions.

13  Accessories (not included)

INA 160 Brackets for mounting in a 19" rack

CDN 300 FT/Burst coupling network, 3-phase

400-071 Coupling clamp as per IEC 801-4
NSG 426 Coupling unit for data line pairs

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

156-154 HV coaxial connector (Fischer type S103A 023)
402-379 HV attenuator, 6 dB
402-227 Universal safety connectors (set of 3 pieces)

www.valuetronics.com
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SCHAFFNER INSTRUMENTS

Schaffner Elektronik AG
CH-4708 Luterbach
Switzerland

Telephone (065) 41 11 81

Telex 934491 schach
Telefax (065) 421404

Subsldiarles
Succursales

Tochtergesellschaften

Switzerland:

ALTRAC AG
Munhlehaldenstr, 6
CH-8953 Dietikon
Telephone (01) 741 46 44
Telex 825 255 atac
Telefax (01) 741 19 60

Germany:

Schaffner Elektronik GmbH
Rheinstrasse 1228

D-7500 Karlsruhe 21
Telephone (0721) 56910
Telex 7826 671 schaf d
Telefax (0721) 569110

France:

Schaffner S.A.

5, rue Michel Carré
F-95100 Argenteuil
Telephone (01) 3947 8636
Telex 608 723 schafra f
Telefax (01) 3947 0228

USA:

Schaffner EMC Inc.

825 Lehigh Ave.

Union NJ 07083
Telephone (0201) 851 0644
Telex 685 3444 schaff
Telefax (0201) 467 1330

United Kingdom:
Schaffner EMC Lid.
Headley Park Area 10
Headley Road East
Woodley, Reading
Berkshire RG5 4SW
Telephone (0734) 697 179
Telex 848 235 schemc g
Telefax {0734) 639 846
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