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1 Introduction

The High Energy Pulse Generator type NSG 650 produces hybrid pulses of the
shape 1.2/50 us (open circuit) and 8/20 us (short circuit) as well as a
0.5us/100 kHz damped oscillation. The unit thus complies with the standards and
recommendations iEC 801-5 (1991), ANSIHEEE C62.41, IEEE 587, VDE 0108 etc.

All the functions of the instrument are controlied and monitored by a micropro-
cessor. Instead of using operating elements mounted on the front panel, the NSG
650is operated via a personal computer (IBM XT, AT or compatible). Alternatively
the user can integrate the generator into an existing automatic test environment.

The PC operating software supplied provides unique features which are other-
wise not possible via front panel controls. This includes freely programmable test
sequences which can be stored for further or repetitive use and the test par-
ameters of which can be filed together with the test results obtained.

The menu structure of the user-program guides the user in a logical manner
through the development of a test sequence.

Test parameters may be defined in four different modes:

Single pulse

incremental voltage sequence

incrementat phase angle sequence

User-defined seguence of test profiles
During the test the actual puise peak values (Vp and Ip} at the generator output
are measured and displayed on the monitor screen. All the test parameters,

measured values and the status of the test object (EUT) are recorded and can be
printed in the form of a table.

Optionally a digital /G-board can be fitted to incorporate the control of associated
coupling networks or other elemenis in the automatic test rig to which the
generator is connectad.

Matching coupling networks are available to couple the pulses into supply lines
or into data or signal lines.

In addition, a range of accessories such as test enclosures, warning lamps, etc.
is available to help the user assembile a test rig both easily and safely.

Considerable attention has been paid to the matter of personnel protection.
Software checks are backed by visual and audible alerts and by interlocked
circuitry to prevent any erroneous operation.
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2 Safety considerations

The NSG 650 generator produces high voltage pulses having a high energy level.
Incorrect or careless cperation can be tethal!

Neither Schaffner Elektronik AG, Luterbach, Switzerland, nor any of the associ-
ated sales organisations can accept any responsibility for personal injury or for
material or consequential damage that results through irresponsible operation of
this instrument.

The construction of the instrument conforms to the safety requirements called for
in VDE 100 and provides all the prerequisites for safe and reliable operation.

Strict and responsible observance of the following safety measures and recom-
mendations is a must at all times.

Safety measures

These operating instructions form an integral part of the equipment and must be
carefully studied before putting the equipment into operation and be available to
the operating personnel at all times.

The equipment may only be used by trained personnel,

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

The instrument is only to be used in dry rooms. In the event of any condensation
occurring, this must be alfowed to evaporate before the instrument is put into
servics.

The construction of the instrument is not designed for use in an explosive
atmosphere.

The test rig is to be set up in conformity with the relevant safety standards (e.g.
VDE 104).

The instrumentation may only be used with appropriate mains plugs connected
10 a mains supply with & protective earth. In addition, a duplicated protection

P
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earth connection is necessary. This requirement can be met by making a reliable
connection directly between the earth terminal and the fixed installation (not via
a mains distributor or similar items).

To ensure safe operation, only approved accessories, plugs, adapters, etc. are
tc be used,

The test rig must offer insulation protection against a voltage of at least 10 kV.

The pulse voltage must not be able to find its way 10 unearthed metallic objects
even if the itern under test (EUT) is faulty or fails.

The EUT must be tested only inside a protective cage or hood that provides
protection against flying debris, fire and electric shock.

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

The instrument must never be left unattended while in operation. When notinuse,
the key should be removed and be put in a safe place.

The instrument housing must not be opened. Any repair or service work and any
internal adjustments must only be carried out by appropriately qualified service
personnel,
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NSG 650

3 Concept of the instrument

3.1  Block diagram
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3.2 Principle of operation

The widespread acceptarnce of personal computers and the reasonable price of
the equipment makes it realistic to create test equipment for laboratory and
production purposes that are simply user-interfaces to such PCs.

In so doing, the power of a local computer such as that for calculation purposes,
program and data storage, file handling, application-orientated screen presen-
tations, print-outs of protocols and lists, networking and communications possi-
bilities with other parts of the plant, etc. can be made available to atest rig and its
operation,

Such a concept demands that the test equipment itself incorporates the neces-
sary processor intelligence in order to be able to carry out all the specific tasks
and real-time procedures and to be able to understand the PC software as an
integral part of the product.

The NSG 650 generator contains a high performance microprocessor as the
controlling element. This controls and monitors all the functions ofthe instrument,
regulates the time-dependent generation of the pulses, secures and checks the
statuses of switching elements, collects the results of the measurements taken
and constantly monitors the safety elements in the test set-up. In addition, the
microprocessor handles the communications through the computer port to-
gether with other inputs and outputs as well as checking all the entries for validity
and plausibiity.

As can be seen from the block diagram, the energy part of the instrument is made
up of several sub-systems as described below.

A mains-driven power unit supplies both the control section and the highvoltage
generator with stabilised dc.

The zero-crossing detector produces reference signals so that the puises can be
superimposed on the mains supply to the EUT at the programmed phase angle.

Safety circuits combine and interlock the status signals from the key-switch, the
microprocessor, coupler and external protective gear to ensure that the demand
for 'safety first' is met under all operating situations and abnormal conditions.

The high voltage supply charges the capacitors in the discharge network to the
required voltage and then ensures that a constant charge is maintained until a
pulse is triggered.
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The pulse network function block contains the components necessary to pro-
duce four different types of output pulse: -

Surge LZ 1.2 / 50 us surge puise with
2 Q internal dynamic impedance

Surge HZ 1.2 / 50 us surge pulse with
12 @ internal dynamic impedance

Ring LZ 0.5 pus / 100 kHz damped oscillation with
12 Q internal dynamic impedance

Ring HZ 0.5 ps / 100 kHz damped oscillation with
30 Q internal dynamic impedance

The pulse triggering mechanism controlied by the microprocessor also belongs
to this part of the instrument.

The polarity switching facility determines the polarity of the pulses appearing at
the HIGH output referred to HF-ground and the protective earth.

Two detectors measure the peak voltage and the peak current of the pulse atthe
output of the generator and pass the values obtained on tothe micro-processor
for digital treatment.

Elaborate measuring circuits in the monitor section enable the puise forms
occurring at the EUT to be observed via normal oscilloscope inputs instead of
having to use the symmetrical high voltage probes that would otherwise be
necessary,
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3.3 Operating elements and connections

1 MAINS

2 Generator status

OPERATIONAL

STANDBY

ERROR

Safety key-switch and mains on/off switch. The generator
can hence only be activated by authorized personnal. The
Key can only be extracted in the OFF position. When it is
switched ON, the generator goes into the STANDBY state
whiie safety circuits prevent high voltage generation.

Dispfay field showing the status of the generator.

The generator has been switched to the active state. High
voltage generation has been activated; i.e. pulses can be
triggered. This state can only be attained through the
TEST program menu.

The generator is switched on and can communicate with
the operating program. HV generation is not active.

The signals for these two indicators are aiso available in
paraliel at the interlock connector 12 for external warning
lamps.

Indicates that the internal microprocessor has detected
faulty operation in the instrument. A status message with
error information also appears on the monitor screen.
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3 SER.INTERFACE Socket (Cannon, 25p, neg.) for RS 232C connecting cable

4 EXT. START

5 EUTFAIL

6 EOT

7 TRIGGER OUT

to the PC or another controi computer. The NSG 850 is
wired as a DCE sothat a conventional RS 232C cable can
be used. (25p to 25p or 9p to 25p, depending on the type
of computer used). A dummy modem is not required.

In order to prevent disturbances from interfering with
communications between the computer and the genera-
tor, afiber-optic {opto-link) can be used instead of a cable.

Further information regarding the opto-link and the con-
nector pin-out can be found in Section 4.2 and 8.2.

BNC socket for the input of an external Start signal. This
input has to be firstly activated inthe PARAMETER SETUP
menis.

The Start command for pulse generation or a whole se-
guence is triggered by applying a logic 0 signal. The input
can hence be driven by either TTL or CMOS logic as well
as by a mechanical contact.

BNC socket for a status message concerning the EUT. If
the EUT is capable of producing a suitable signal in the
event of a failure occurring, that signal can be applied to
this input to terminate the current test sequence. *nok®
appears on the monitor screen (and in the print-out). See
also Sections 4.7.3 and 4.7.5.

The function is activated by applying a logic 0 signal. The
input can hence be driven by either TTL or CMOS logic as
well as by a mechanical contact.

End of test signal. The electrically isolated contact cioses
briefly once the chosen test has been completed.

Automatic batchtesting can be achieved by making use of
the EXT. START, EUT FAIL and EQT connections.

BNC connector. Output for triggering an oscilloscope at
the beginning of a pulse.

Accuracy: < 1us
Pulse width: 2to4us
V. 305V

Load impedance: > 10k
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& VMONITOR

9 IMONITOR

10 PULSE OQUTPUT

Measurement output for the pulse voltage. The measuring
circuit is electrically isolated from the pulse dutput and
delivers a signal that is attenuated by a factor of 1:1000,
The measurement is taken at the pulse output of the gen-
erator. A normal, asymmetric, high impedance CRO input
can be connected to this output directly by means of the
cable supplied.

Measurement output for the pulse current. The meastring
circuit is electrically isolated from the pulse output and
delivers a proportional signal in the ratio of 1000 A = 1V
The measurement is taken at the pulse output of the
generator. A normal, asymmetric, high impedance CRO
input can be connected to this output directly by means of
the cable supplied.

High voltage coaxial socket at which the puise is out-
put. Symmetrical, floating HIGH and LOW outputs via
the inner conductors while the protective eanth con-
nection is via the screen.

The mating connecting plugs are componerit parts of the
coupling networks (CDN 110, CDN 116 eic.). Plugs and
cabiles are available as accessories for component tests,
etc. (see Section 12).
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11 Mains input

12 Interlock

13 Digital I/O

T
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T

Mains connector for powering the generator, A voltage
selector for 115/230 Vac and a fuse are incorporated.
Fuse ratings: 15 Vac 2 A slow-biow

230 Vac 2 A slow-biow

Piug and socket for the wiring of safety contacts and
warning lights. The plug supplied with the instrument has
a wire link inserted in the safety circuit. This has to be
replaced by the actual safety contact in the final test rig
(test hood, test enclosure, etc.).

When a coupling network is connected, this connector is
needed for the extension of the safety circuit through the
network. The NSG 650 will not work without the safety
connector. See Section 8.5 for the connector pin-out,

Cut-out for the optional circuit board with digital inputs and
outputs. See Section 8.6 for a function descripticn and
technical details,

10
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4 Operating concept
4,1 N8G 650 PC program

The software to run on the personal computer is a prerequisite for the operation
of the NSG 650 and is hence considered to be an integral part of the instrument.

In place of a front panel with a wealth of control elerments, the user is presented
instead with a ap operating surface on the computer screen which provides a
considerably greater range of possibilities than knobs, buttons, switches and so
on ever could, while enabling the test conditions and sequencesto be inputina
clear, unambiguous and error-free manner.

The NSG 650 PC program sends commands and parameters to the processor in
the generator via the serial link and receives the results of measurements, status
messages, etc. in return. The program supports and supervises the dialogue with
the user. Non-valid parameter data and combinations of values are not accepted
and erroneous operation is largely preverited.

The PC program does not have any direct control over the actual generation and
triggering of the pulse itself. This is entirely the responsibility of the on-board
microprocessor in the NSG 680. In this way, any faulty operation in the PC or
disturbances on the data transmission link cannot lead to incorrect or dangerous
operation on the part of the generator,

The programs

NSG 650 OPERATING SOFTWARE and
NSG 850 TRAINING SOFTWARE

supplied on the diskettes are for exclusive use with the SCHAFFNER NSG 650
Generator. It is forbidden to copy and give them to a third party for other
purposes. The copyright is in the hands of SCHAFFNER ELEKTRONIK AG, in
tuterbach, Switzerland.

The diskettes may be copied for backup purposes in connection with the
operation of the generator. The diskettes are not copy-protected.

11
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4.2 Hardware requirement

The following hardware must be available on the PC side for generator operation:

IBM PC (XT or AT} or a compatible computer

840 kB memory minimum

1 or 2 floppy drives or 1 floppy drive + 1 hard-disk
monochrome or colour monitor

keyboard

serial port, COM 1

printer (for protocol print-out)

operating sysiem, DOS version 2.2 or later

The NSG 650 PC software has been structured in such a way that it will run
perfectly satisfactorily even on the simplest system configuration without any
limitations. Initialisation and the establishment of the display happens more
quickly with an AT and the availability of a hard-disk adds to the general
convenience but this does not otherwise affect the work with the generator at all.
Use of only operating system routines for inputs/outputs, etc. has been strictly
observed to ensure that the program will run on all ‘compatibles', but especially
on lap-tops.

The program is available on two different diskette formats:

5v4*, DS/DD, 360 kB
3%, DS/DD, 720 kB

When the program is started, it investigates the screen driver that has been

instalted and then automatically sets up the corresponding b/w or colour presen- -~

tation.

Command and data inputs for operating the generator are entered via the
keyboard. A mouse is not supported.

12
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The standard serial /O port, COM 1, is used for the link to the NSG 650; all the
necessary connections being made through any commercially available RS 232
cable. (The NSG 650 is set up as a DCE and hence a dummy modem is not
required). The program automatically sets the COM 1 port to the correct settings
(Baud-rate, parity, stop-bits, etc.).

L\i“
Likrdy
Il Cannon 25-pin
; or
Cannen G-pin

— ey

!
I
i3
A

i

4
Cannon 25-pin
S {male)

An optical link to the PC can also be used to prevent disturbances on the
transmission path and hence in the computer system caused by pulse voliages
in the test rig.

The opto-link type INA 301 electrically isolates the PC system from the test rig.
Power for the electro-optical converter is obtained directly from the data lines in
this model so that no suppiementary power pack is necessary.

w Adapter
8-pin {0 25-pin

BB 25-pin connector
with integrated
glectro-optical converter

13
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Some PCs, especially some of the lap-tops, do not supply enough power at the
serial port to feed the converter as well. In such cases an opto link type
INA 303 or INA 304 has to be used which is equipped with an external power
supply unit at the PC end. The NSG 650 supplies power for these models via the
25-pin cannector,

Adapter
9-pin to 25-pin

|
NSG B850 supplies =12V,
1o external power supply required

AC mains 5

Operation of the opto-link with a computer
having only a 9-pin COM 1 connector requires
the use of a conventional adapter as shown
on the right:

Technical details concerning the port can be
found in Section 7.

A printer is necessary to print out the test programs and data. The NSG 650 PC
program utilises the DOS-routines as a printer driver; the print-out presentation
conforming 1o the default settings of the printer concerned.

14
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4.3 Training software
The instrument is delivered with two program packages on 5% as well as on 34"
diskettes:

NSG 650 TRAINING SOFTWARE
NSG 650 OPERATING SOFTWARE

The training software enabies operation of the NSG 650 Generator to be simu-
fated without the need for the instrument to be present or havingto be connected,
Responses from the instrument, status signals and measured data are replaced
by calculated standard vaiues. In all other respects the program behaves just as
the operating software would do sofar as operation and reactions are concerned.

This enables the user to practice working with the generator but without produc-
ing the high voltage pulses or having to have a safe test rig at his disposal.

The program can, however, be of even greater assistance. All the test sequences
and files that are created have the same structure as those produced by the
actual operating program. This means that test programs, protocol forms, test
sequences, etc. can be created off-line in an office for subsequent transfer to the
system proper by means of a disketie for example. Conversely, test result
protocols can be handed back to the office for further processing.

This complete compatibility betweenthe TRAINING SOFTWARE (off-line) and the
OPERATING SOFTWARE (on-line) offers the additional advantage that the test
programs can be created by specialists for use on the factory floor by operatives
who only need to be instructed in the safety aspects and a few simple operations
to start and siop a test procedure.,

4.4  Operating software

The NSG 650 OPERATING SOFTWARE is the operating program for the genera-
tor itseif. All of the functions that concern the NSG 650 are only able to work if the
generator is correctly connected to the PC and is switched on at both the mains
and the key switch. (Otherwise the program finds that responses and communi-
cations signals are missing which would lead to error messages being produced.

Attention:  This program should only be started and be put into use if all
the necessary safety precautions for the operation of the
generator have bean taken.

15
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4.5 Installation

This section details the procedure for installing the program on the relevant
computer system. Cther forms of installation are also possible, depending onthe
need and to suit specific working methods. Further information can be found in
the DOS manual for the PC concerned in such cases.

Caution: To prevent data loss, file corruption and, above all, the intro-
duction of a virus, the write-protect sticker should never be
removed from the original diskettes.

Instaliation on a system with two floppy drives:
- Prepare a work-copy of both the original diskettes (NSG 650 TRAINING
SOFTWARE and NSG 650 OPERATING SOFTWARE), e.g. with:
A:> diskcopy a: b:
or, if the two diskettes have differing formats:
Al> copy a:*.* b
- Carry on working only with the wark-copies, Besides the programs themseives

{NSGB50TR.EXE and NSGB50.EXE), these diskettes will also carry all the files
with the standard values for the parameters, protocol inputs, etc.

- The programs are started with the call:

A.> nsgs50ir for the TRAINING version, or
A> nsg6s50 for the OPERATING version

16

Ty



NEG 650 SCHAFFNER INSTRUMENTS

Installation on a system with a hard-disk: -

- ltboththe training software and the operating software are to be installed on the
same hard-disk, it is advisable to store them in two different directories since
only the main programs (NSG850TR.EXE and NSG650.EXE) differ from one
another not, however, the rest of the files which are present on both diskettes.

- Hence, create the directory C:\TRAIN by typing:
C:> md train

and copy the complete content of the NSGE50 TRAINING SOFTWARE diskette
into this directory with;

CATRAIN> copy a:*.* ¢:

- Create another directory, e.g. C:\NSG650 by typing:
C:> md nsg650

and copy the complete content of the NSG650 OPERATING SOFTWARE
diskette into this directory with:

CANSGB50> copy a:*.* ¢!

- Starting from the correct directory, the respective programs are started with the
commands;

C:ATRAIN> nsg650tr for the TRAINING version, or
C:ANSG6E50 nsg650  for the OPERATING version.

Note: Refer to the DOS manual to find how batch files can be created to call the
programs directly from the operating system.

The program automatically configures the COM 1 port each time the
program is started and adapts to the display and printer-drivers that are
present,

Some lap-tops emulate colour displays by means of arange of grey-scales
but with rather poor contrast. In such cases, the systern command:

> MODE Bwso

ofien gives a better black/white presentation. This command can be
incorporated in the batch file.

17
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4.6  General operation

The training and preparation program NSG 650 TRAINING SOFTWARE and the
operating program NSG 650 OPERATING SOFTWARE behave identically as far
as the way that they are used and the screen displays are concerned. The
folfowing description thus applies to both programs.

The NSG 650 PC program is configured on a menu-driven structure. The various
screen masks are based on a uniform concept for both presentation and use.

Typical screen presentation:

Title line —

Siatus fing

input/Quiput field ~—

Command line
Error message fine

Promptiineg —
Title line: Program name and version number
Current date and time (taken from the system)
Status line: Active menu
File name
Generator status message
{10 field: Fields for inputting commands
Display of the value that has been set, or measured value
Command line: Summary of commands applicable to the current menu
Error fine: Shows any system errors
Prompt line: Informs about the input possibilities corresponding

to the position of the cursor,

18
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Keyboard Inpuis

The various input fields accept only entries that are meaningful tothem, e.g. only
the keys from 0 to 9 for numerical fields and only the switching function with the
'SPACE' bar for selection fields.

Selected menus, commands, toggle fields and data fields are highlighted. The
prompt iine gives information about logical keyboard entries for the relevant field
in each case.

Key-functions

Cursorkeys </>/a/v Move the cursor from field to field
PgUp/PgDn Page up / Page down

TAB

Enter key ENTER or CR Executes the selected menu or the

command selected in the command line

Space bar SPACE Toggling or scrolling in the corresponding
fields through the range of possibilities
offered (e.g. Test mode single - Increment
voltage - Increment angle - Sequence -

Single)
Escape ESC To leave the input/output field and
return to the command line
Numberkeys 0..9 To input numerical values in the
foreseen fields

Letter keys / special characters  Only accepted in editing fields
{e.g. giving a file name, text fields in
the JOURNAL menu)

Further key-functions that are only active in special cases are described in the
corresponding menus.

19



SCHAFFNER insTRUMENTS ' NEG 650

47 Menus
4.7.1 Structure

When started, the NSG 650 PC software is loaded into the memory of the
computer and reports on the screen with a start-display. The menu-structure of
the program is displayed when the ENTER key is pressed.

Branches can be made from this main menu into the sub-menus and from these
back into the main menu again to select the next menu item.

Selection of the individual menus is made by using the cursor keys with the
execution of the choice being performed by the ENTER key. Alternatively, the
initial letter of the sub-menu can be entered to execute it.

The sub-menus are listed in the order in which they are normally reguired
afthough they are hierarchically ali on one level and the observance of a particular

order is not necessary.

The EXIT command closes the program properly and returns the computer tothe
DOS level,

20
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4.7.2 Diagnostics

A self-test on the NSG 650 Generator can be carried out at any time through the
DIAGNOSTIC menu.

The self-test mainly checks the integrity of the processor part of the generator
together with its memory.

in normal cases the status line reports: NSG 650 - Status ok

The instrument shouid be handed back to the responsible SCHAFFNER Service
Centre in the event of a fault being reported instead.

The self-test also outputs statistical data. The number of times a puise has been
triggered is listed in groups according to the voltage range for the two pulse
types. This information is taken from a non-voldtile memory in the NSG 650
processor and indicates the total since the set-up of the instrument at the factory.

A jump back to the main menu can be made with Quit.

21
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4.7.3 Parameters

Thetest ortest sequence to be carried outis programmed in the Parameter menu.

When this menu is calied up, the computer automatically loads a default set of
parameters: DEFAULT.PAR. (The values loaded are those that were last saved
under this file name).

Selecting New in the command fine causes the cursor to jumpto the Input/Output
field so that new test conditions can be set up in the "“test mode* field. Use the
space bar to scroll through the various modes possible, thus:

Single Singie test pulse

Increment voltage  Sequence with incremented test voltage
Increment angie Sequence with incremented phase angle
Seguence Freely programmable set of test profiles

The input masks change according to the mode that has been set. Inputfields are
only dispiayed if they are logical and usable in the selected mode.

An unacceptable entry is rejected by the program. A message line displayed at
the bottom of the screen shows the range of possible values.
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The cursor can be moved around amongst the other input fields by means of the

cursor keys, thus:

Start mode

Beep

EUT failure action

Repetition rate

Repetition

Flips between Keyboard (pulse triggering viathe keyboard of
the PC) and ‘External’ (pulse triggering by means of an exter-
nal contact).

Flips between 'On' (gives a warning tone before each pulse is
triggered) and 'Off' {(no acoustic warning).

Defines the behaviour of the instrument inthe event of a failure
in the EUT. A choice of 'Stop' (breaks off the test) and
‘Continue' (carry on with the test sequence) is provided.

Numerical input in seconds to define the pulse repetition
frequency {minimum = 10 secs., maximum = 10000).

Numerical input defining the number of times that the entire
sequence should be executed (minimum = {, maximum =
1000}
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Parameter input In *Single® mode

Form:  Scrolls through the various pulse forms when the space bar is pressed:
Surge LZ 1.2/50 us pulse with low dynamic impedance (2 Q)
Surge HZ 1.2/50 us pulse with raised dynamic impedance (12 Q)

Ring LZ 0.5 us/100 kHz damped oscillation
with low impedance (12 Q)

RingHZ 0.5 us/100 kHz damped oscillation
with greater impedance (30 Q)

Pol: Selected pulse polarity (+ / -}

Up: Numerical input for the peak pulse voltage
(minimum = 200V, maximum = 6600 V)

Angle: Pulse injection phase angle relative to the Zero-crossing point,
A/S selection field:
A Asynchronous. True stochastic coupling.
S : Synchronous to the mains.
Data field : Numerical indication of the phase angle in degrees
(minimum = 0°, maximum = 3599
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Additional features In the "increment voliage® mode:;

Up Start:

Up End:

Up Step:

Total number of surges:

Approx. execution time;

Starting value of a test sequence with
increasing voltage.

Voitage at the end of the test sequence.

Incremental step voltage.

Ifthe 'Up Step'is not an integer divisor of the difference
Up End - Up Start, thetest sequence isterminated after
the last integer increment of Up Step, i.e. Up End can
never be exceeded.

Display field in which the computer writes the number
oftest pulses derived from 'Up Start','Up End', 'Up Step'
and ‘Repetition’,

Display field inwhich the computer writes the execution
time for the whole test sequence based on the Total
number of surges' and the 'Repetition rate’,
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Additional features In the *Increment angle” mode:

Angle Start:

Angle End:

Angle Step:

Total number of surges:

Approx. execution time:

Starting value for a test sequence with a fixed test
voltage and increasing phase angle.

Final vaiue of the injection phase angle.

If the "Angle Step* is not an integer divisor of the
difference Angle End - Angle Start, the test sequence is
terminated after the last integer increment of Angle
Step, i.e. Angle End can never be exceeded.

Display field in which the computer writes the number
of test pulses derived from *Angle Start", *Angle End",
*Angle Step* and *Repetition®.

Display field in which the computer writes the execution
time for the whole test sequence based on the T otal
number of surges® and the "Repetition rate®,
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Additional features In the *Sequence” mode:

This operating mode enables arbitrary sequences of test puises to be pro-
grammed with a wide variety of pulse types, polarity, voltage and injection angle.

The definition of a single pulse is referred to as a profile and the combination of
various profiles gives the test sequence.

Prof. No.:

The various profiles are automatically numbered sequentially.
(One fine corresponds to a complete pulse profile).

Use the "INS*® key to make way for a new profile between two
existing ones or to start at the end of a new prafile. In each case
the values contained in the previous line are copied down into the
new one where they c¢an then be altered as required. This is a
practical feature since, in the majority of cases, only one value
changes from profile to profile, e.g. the polarity or voltage.

Use the "DEL® key to delete the line on which the cursor is posi-
tioned.

Moving the cursor around in the table and scrolling is achieved
with the cursor and Pglp/PgDn keys.

No. of surges: The numerical entry made for each pulse prdfile defines how often

that pulse is repeated before the program executes the next pulse
profile.
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Total number of surges: Display field in which the computer writes the total
number of test pulses in the sequence derived from the
number of profiles x the number of pulses per profile x
‘Hepetition”,

Approx. execution time:  Display field inwhich the computer writes the execution
time for the whole test sequence based on the "Repe-
tition rate".

The input/output field is exited with *"ESC* and the cursor jumps back to the
command line,

The test program can be backed-up inthe current directory by means of the Save
command. The computer asks for a file name which, in keeping with DOS
convention, can consist of up to eight characters. Special characters and spaces
should not be used. The extension, .PAR, is added automatically by the software.

The current data-file can be printed out with the Print command. All the profiles
are listed, of course, not just the four lines that are shown at any one time on the
screen,

Load brings all the parameter data files in the current directory onto the screen,
(Scrolling with the cursor or PgUp/PgDn keys). Pressing ENTER loads the
chosen fite which then becomes the active parameter set-up.

Use the Modify command to jump into the input/output field in order to alter an
existing set-up. The manner in which it works is similar to New. The amended
parameter seftings can either be stored under the same name (by over-writing)
or as a new file with a different name according to need.

A return to the main menu is made with Quit. The current parameter seftings are
maintained and are automatically transferred into the test menu.
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4.7.4 Journal

The measurement report print-out is prepared in the journal menu. This menu
itern can be jumped over if no print-out is required.

The print-out has a header that contains a number of pieces of information that
describe the conditions under which the test has been carried out,

The leading frame contains a summary of information that belongs in the
definition of a test report such as company identification, EUT, test procedure,
ambient conditions, etc.

Below this is a field for remarks which can be used like a text editor or a text
processor to add further details about the test to the report. The length of the
remarks is limited only by the amount of memory space available.

A default screen (DEFAULT.JOU) is displayed by the computer when the menu
is called up; the values given being those that were last stored under this name.

The cursor can be made {o jump into the report frame by activating New in the
command line after which the various predefined fields can be completed.

Use ESC to leave the input/output field and bring the cursor back into the
command fine. Executing the Save command stores the report text file in the
current directory for which the computer requests a suitable file name. This can
consist of up tc 8 characters in keeping with the BOS-convertion. Special
characters and spaces should be avoided. The .JOU extension is added by the
software automatically.
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The current report can be printed out with the Print command, Afier atest run with
data logging, the printout also contains the test data that has been stored.

The Load command brings a list of all the reports that are in the current directory
onto the screen. Use the cursor keys or PgUp and PgDn to scroll through the list.
Press ENTER to ioad the selected file which then becomes the current journal,

Use the Modify command to enter the input/output field to change an existing
item. The function is similar tc New. The modified text can either be stored under
the same file name {over-writing) or be stored separately under a new name.

View brings the current journal onto the screen. This function shows the whole
cantent of the report including data that has been recorded during one or more
test runs. Use the cursor keys or PgUp and PgDn to scroll through the whole
report. No text changes can be made in the View mode. If the current journal has
notyet been put through a test run to havetest result data added to it, a message
saying "No measurements available* appears on the screen.

Use Quit to return to the main menu. The current journal is kept and is automati-
cally transferred to the test menu,

Three different files relating to the journal are stored in the current directory
automatically by the program. The three files all have the same, chosen name,
(such as TESTT) but differ in the extension that is added by the program, thus:
TEST1. JOU is the controi-file for creating the journal
TEST1.JO1  contains the measurement data
TEST1. PRN is a print-file which contains the whole journal,
i.e. report header, text field and measurement data.

The files with the extension .JO1 and .PRN are pure ASCl files and can therefore
be read and further treated in any editor program (under DOS or a utility program
such as PC-Tools or Norton Commander} or, even better, in any text processing
program (such as M8-Word, Framework, Wordstar, etc.). if a journal has to be
removed from the data storage medium, care should betaken to delete all three
filtes with the same name. The same remark applies to copying a journalto another
directory or storage medium,

The special status of the journalfiles DEFAULT.JOU, DEFAULT.JO1 and
DEFAULT.PRN:

The DEFAULT files are needed by the system in order to start up correctly.
DEFAULT.JOU is called by the JOURNAL menu upon each new start and
remains active until another journal is loaded (Load) or until the initial journal is
renamed. The DEFAULT file oniy ever stores the latest activity, however, i.e. the
results of several test runs are not kept. The DEFAULT file should therefore niot
be used as awork-file. (Save with a new name after creating each New journal).
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4.7.5 Test

The prepared test is run in the test menu. The pulse or puise sequence defined
in the foregoing preparatory steps is sent with the correct timing to the generator
for execution. There is no way of altering the pulse or control parameters from
within the test menus,

At the top left the screen shows the name of the current parameter-file. This is
followed by the important basic settings and then, in the table, the parameters of
the first test puise. The layout of the table corresponds to the operating mode
chosen in the parameter menu.

The cursor jumps to the *Journaling: Yes/No* field when Test is selected (Yes/No:
toggle function with the space bar). A decision can be taken here regarding
whether reporting is required or not. Even in the case of a correctly prepared
journal, prevention of the recording of pulse results can sometimes be useful
such as for checking out the test rig.

The name of the current journal is dispiayed. If necessary, another journal can be
called up in this field for the storage of the measurement data. The chosen journal
must, of course, exist and be available from the current drive. If this is notthe case,
the test run cannot be started and an appropriate error message is displayed.

The settings for the test run are completed by setting the field *Do you want
to start the test’ 1o "yes® {toggle with the space bar). Up to this moment the
generator is in the "Standby” state, that is, the high voltage circuit cannot in any
way be activated.
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As a final safety measure, the input of the key combination CTRL-G is now
requested. This then starts the test run or the automatic sequence of pulses.
{Uniess the "Start mode* has been set to *External” whereby the generator also
waits for an external start command or the interiock safety circuit has not been
closed inwhich case the test is prevented and a relevant error message appears
on the screen),

Pressing ANY KEY stops the test immediately and sets the generator back to the
"Standby" mode,

Atest run can be interrupted with the key combination CTRL-I. Althoughthis puts
the generator back into the "Standby” state, the test routine can subsequently be
continued again by entering CTRL-G. Opening the interlock safety circuit during
atest run has the same effect as entering CTRL-1.

A return is made to the command line while inputting commands by means of
ESC, by breaking off or terminating the test run according to the display by the
program through pressing ENTER.

Use Gt to return 1o the main menu.

4.7.6 Fiie handling

The “File handling* menu enables the user to administer his files without having
to leave the program to manipulate the files at the DOS level.

The functions available help to maintain order in the various test files and enables
them to be copied to other directories or storage media for archiving purposes,

Thefirst 15 of the files available in the current directory are shown on the screen.
After executing a command from the command line and jumping into the data
field, further files (provided that they are available) can be brought up on the
screen by means of the cursor keys and PgUp/PgDn. The highlighted file is the
one that is processed in each case,
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The following files, at ieast, are in the NSG 650 PC software:

NSGB50 .EXE NSG650 PC-program

MSETUP  .DSP

MTEST  .DSP

MJOU DSP

SCROLL .Dsp

MDIAG .DSP  DSP files are needed by the program for
MFHLE DSP  screen presentations.

NSGDISP .DSP

NSGB50 .DSP

PRINTOUT .DSP
- NSG650 .MSG  Screen messages from the program
. DEFAULT .JOU Stari-file for the journal

DEFAULT .PAR Startile for the parameter mask

Ali these files are needed by the program and must therefore not be deleted.
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Files created by the user which can be manipulated as required {copying,
renarming, deleting) carry the following extensions: -

XXX .PAR
XXX JOU
XXX JO1
XXX .PRN
Delete

Copy

cHange dir

Parameter file

Journal control file

Measurement data for the journal
Print data for the journal

Deletes the specified file. Confirmation is requested for safety's sake.

Copies the specified file to another directory or drive, or duplicates
the file under another name. :

The instruction sequence that has to be given must follow the DOS-
convention rigidly, i.e. drive, path, file name including the extension
of the target file.

The greatest benefit of the copy function is to assemble parameter
files and journal files that belong together onto a floppy disk that can
then be stored separately.

Enables a change to be made to another directory. The latter must
be on the same drive as the NSG 650 program and must have been
created previously. (It is not possible to change the drive).

The instruction sequence follows the DOS-convention strictly, i.e.
the path must be defined as for the DOS *CHDIR"* command.

To maintain order, it is recommended to create sub-directories for
the acceptance of user-files and to change to the appropriate one
immediately after starting the NSG 650 program. This prevents the
system files from becoming mixed with the test program files. This
operation can, of course, be accomplished automatically with a
syitable batch file,
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5 Measurement technique
51 General

Highvoltage puise measurements fall into a specialist field which requires not just
a fair amount of experience but also expensive equipment that is not commoniy
found in the average laboratory.

The NSG 650 generator contains measuring circuitry for comparative meastire-
ments which both relieves the user from the task and simplifies the whole matter,

Auxiliary equipment used in such tests and the test rig itself can, however, make
the measurements only relative so that the measurement results cannot be taken
as absolute values but rather necessitate a certain amount of interpretation.

Measurements of voltage and current are taken at the high voltage output of the
instrument. Within the framework of the given measurement tolerance, these
figures thus represent real values at the device under test assuming that this is
connected 1o the puise output in such a way that cable losses and other effects
can be neglected.

Generally speaking, this is true for component tests {varistors, gas-fifled surge
suppressors, etc.),

Itfurther elements, e.g. coupling networks and non-defined cabling, are installed
between the generator and the device under test then the values measured can
no longer be taken to be the actual values at the test object. The impedances of
the coupling elements and stray losses will correspondingly affect the results.

In spite of this, the results obtained can nevertheless be accepted as relative
values. They enable comparative measurements 1o be made between various
test objects and, especially, they show quite unmistakably any critical thresholds
and the behaviour of the test object. Surge tests typically show up effects such as
an electrical breakdown or arcing at a particular test voitage.
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52 Peak value measurements

The pulse peak values of voltage (Vp) and current ({p) are measured at the output
of the generator, digitized by the instrument itself and displayed as a numerical
value on the computer screen during the test procedure as well as being logged
in the test report.

Even with the generator output not connected to anything, a peak current value
of several Ampéres can be recorded which is due to pick-up disturbances in this
high impedance situation. This disturbance is eliminated when a network and/or
test object is connected and hence the measured value will not be faisified.

A current can be measured when operating the generator with a network, even
if no test object is connected. This is a true, voltage-dependent current which is
caused by the suppression elements in the mains filter. In principle, this open-
circydt current should be subtracted from the value measured with the test object.
In practice, however, the “error® is usually negligible.

5.3 Measurement monitor

The signals for the voltage and current monitors are taken from the pulse output
but are electrically isolated by converters before being fed to the monitor outputs,
These can be connected to the high impedance asymmetric inputs of an
oscilloscope via the cables supplied which contain filtering elements.

S— Qutpu
Puise Polarity 9 HIGH
Network switching

D Output

j LOW

200 G Monitor
20:1
200 0
! !10 kg2
12 kQ 1002

{\ Current
12 k0 Maonitar
- 18 nF ﬁ
L_.u "
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Technical specifications of the V MONITOR

Connection;

Attenuation:
Accuracy:
Load impedance:

Use the cable supplied.

BNC connector at the oscilloscope end

1:1000
+ 5%
> 10 kQ

Technical specifications of the | MONITOR

Connection;

Attenuation:
Accuracy.
Load impedance:

Use the cable supplied.

BNC connector at the oscilloscope end

TV = 1000 A
+ 5%
> 10 kQ

A trigger is produced to synchronize the oscilloscope at the start of the pulse.

o o’/c-ﬁ ™
Surge'L l:} -

o 1

o -L- o ? B =
Ring ==

6 2-4us
A’ Trigger pulse
: generator

Technical specifications of the TRIGGER OUT

Connector:
Accuracy:

Pulse width:

Vi

Load impedance:

BNC

< 1us
2to4 us
3tosV
> 10kQ

~ Trigger

T Output
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54 Phase angie

A phase-angle detector ensures that the pulse can be superimposed on the
mains supply at the programmed phase angle. The mains input to the NSG 650
is taken as areference sothe supply to the equipment under test should be taken
from the same phase.

The programmed phase angle represents an average value. The individual
pulses are distributed about this value in a roughly Gaussian distribution with the
following maximum spread:

SURGE upto4d4kV: =15
over4 kV: +25°

RING upto2kY: = 1i5°
over2ky. =+ 30°

An external reference input can be added to the NSG 650 if the phase of the EUT
supply is notidentical with that of the generator supply (and the difference cannot -
be compensated by the computer).

This modification may only be incorporated by a SCHAFFNER Service Center.
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6 Cperation
6.1 Instaliation

The following checks should be carried out before the instrument is installed for
the first time or afier it has been transported or had significant changes made to
the associated test rig;

& inspect the instrument as well as all the accessories and check for any
transport damage. Any such damage that is found must be reported im-
mediately to the transporiation company.

& Checkthe setting of the voltage selector and the rated value of the fuse.
Adjust the voltage selector if necessary to conform with the local mains
supply:

- & Setto230V: for mains supplies with a nominal value of between

220 Vac and 240 Vac, 50/60 Hz.
Fuse: 2 A, slow-blow, 5 x 20 mm

® Setto 115 V: for mains supplies with a nominal value of between
100 Vac and 120 Vac, 50/60 Hz.
Fuse: 2 A, slow-blow, 5x 20 mm

& To change the fuse or to set the voltage selector, release the cover on
the combi-connector with a screwdriver then hinge & out. Extract the
drum of the voltage selector then replace it in the correct position.

e Ailow the instrument to dry out thoroughly before installing it should any
condensation have occurred.

e Operate the instrument only in a horizontal position

6.2 Operation

The safety measures given in Section 2 are to be rigidly observed when operating
the generator type NSG 650 or any of its accessories. Particular attention is drawn
once again to matters concerning personal safety, cabling, earthing and distur-
bance in nearby installations.

When using coupling networks and additional system components, the safety
precautions contained in the relevant operating instructions must be followed.
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Coupling networks and connections to test enclosures and similar items must be
correctly connected before the generator is switched on.

Earth leakage circuit breakers cannot be used in the mains supply asthey will trip
immediately because of the additional leakage current in the coupling elements.

The requirements concerning the control computer, the instaliation of the soft-
ware and the handling of the diskettes are alt described in Section 4.1 onwards,

6.3 Tests
6.3.1 Component tests

Component tests are defined as those carried out on individual elements without
the pulses being superimposed ona mains supply. The differential concept of the
generator is not utilized for such work. For the sake of simplicity, the LOW output
is short-circuited to earth and the component to be tested is connected between
the core and screen of a coaxial cable.

Device
under test

Short-circuit
connector

A certain amount of care is needed with the wiring of the HV connectors. Once the
connector has been taken apart, the plastic safety cap has to be removed and put
safely aside, Prepare the cable as shown in the diagram and make sure that the
pre-tinned central conductor protrudes afew mm throughthe solder sleeve. Flow
a sufficient amount of solder carefully into the sleeve to make a good connection
tothe core of the cable while preventing any solder from coating the outside of the
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sleeve (otherwise the plastic cap cannot be re-mounted correctly). Trim the
central conductor back so that it is flush with the edge of the insulating tube.
Replace the plastic cap.

A short-circuit connector can be made by using a length of suitable diameter
multi-strand wire soldered into place as above with its taii-end fanned out over the
cone of the earthy outer sleeve.

Resolder and trim to length

Plastic end-cap Screen

il

I
3

See Section 8.5 for details of the wiring of the Interlock connector.

The construction of complete and safe test rigs is simplified by the use of
accessories such as connectors, cables, test enclosures, warning lamps, efc. as
listed in Section 12,

6.3.2 With coupling network CON 110

The surge voltage coupling network type CDN 110 serves to inject the pulses into
a mains feed for tests on instruments and systermns. It conforms to the Standards
and Recommendations IEC 801-5 (1991}, prEN 50082, ANSIHIEEE C82.41, VDE
01089, etc.,

The requisite coupling modes and test parameters can be found in the relevant
standards and test specifications.

The CDN 110 is supplied with the matching connectors for connectiontothe NSG
650, All the cable links must be correctly connected before the test system is
switched on.

The NSG 650 safety circuits are looped through the coupling network. After
connecting the two units together, the interlock piug from the NSG 650 must be
inserted inthe socket onthe CON 110to complete the circuit. Wiring of the safety
contacts can be found in Section 8.5.

Further details can be found in the documentation relating to the CON 110,
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6.3.3 With coupling network CDN 116

-1

The coupling network type CODN 118 enables surge voltage teststo be carried out
on signal, data and control lines. It conforms to the requirements of IEC 801-5,
preEN 50082-2, eic.

The CDN 116 is equipped to work with one pair of conductors, A number of CDN
118's can be linked together to cope with multi-core cables.

The pertinent test parameters can be found in the relevant standards and test
specifications.

Allthe cables must be correctly connected before the test system is switched on.

interconnection cables to mate with the NSG 650 and CDN 116 are available as
accessories.

Further details can be found in the documentation relating ta the CON 116.

6.3.4 With other coupling arrangements

Ifthe user's own coupling equipment is to be used this must be fitted with the
correct connectors and cables. Suitable material is listed in Section 12.

Great attention must be paid to the wiring of the safety circuits in order to ensure
that the safety philosophy implemented in the concept of the NSG 650 is not
degraded in any way.

See Section 8.5 for the wiring of the safety contacts.
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7 Communications-protocol

A user, who operates the generator with a PC and the software supplied, does not
need to concern himself with the details of the information flow through the
interface.

Knowledge of the communications-protocol is only necessary if:

The NSG 850 is to be integrated software-wise into a whole
system concept.

Another, non PC-compatible conirol computer is to be used.

Special software is to be written for a particular application.

Single commands are to be transferred to the generator from

an ASCll-terminal.
The specification of the protocol, the command structure, error messages, etc.
can be found in a separate publication:

NSG 650
Communications-protocol
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8 Input /output connections

8.1  PULSE QUTPUT

_________ _§ T T T ek e e e e
| »

Surge e — T & HIGH
P !
I A !
AING ey P |
Pl Py E
i i
Lo i

Common 3 : ] o & Low
| !
Pulse network by Polarity |
_________ ._.f Lo s st e e s een e e e

NSG 850 housing Switches shown in the idle position m:L— P

8.2 SERIAL INTERFACE

Instrument connector: Canon DB 25-pin, female

The NSG 650 is designed to run as a DCE so that a commercially available, 1:1
wired RS 232C cable can be utilized (25p-to-25p or 9p-to-25p depending on
computer type used). A null-modem is not necessary.

Pin-out of the RS 232C port on the NSG 650:

/“"‘“/@
O Q/f’ Pin No. Function
-3
® ; 1 Protective earth
® o 2 TXD: Transmit data
e 3 RXD: Receive data
. : 7 Signal earth
&
o 18 +12V Supply to the
® . 25 -12V opto-link
]
L]
LB
1
O/\J@ Al the other connections are unused.

44



NSG 650 SCHAFFNER iNsTRUMENTE

Technical specifications of the RS 232C interface:

8.3

* RS232C

* Transmissionrate: 9600 Baud
* PData bits: 8

*  Parity: Even

*  Stop bits: 1

*  Control signal: None

EUT FAIL and BEXT. START input

* Electrical isolation:  Via opto-isolator
*  Sink current: < 10 mA
* Input delay: 10 ms typ.
¥ Electric strength
of the opto-isolator: 2000 V min.
*  Qperating mode: Control by transistor or contact to earth

+24 YV
680 I
1
| Sv— |

Cpta-isciator

~mmmm-_-<<::::] vl [Jroxe

E
7 !
HOAY
1 ke ! lnput

o L 4

i

|

i

% 22 4F — %/
o
NsGeso |
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8.4 EOT
EOT output

*  Electrical isolation via relay
* Normally open contact, switching capability 230 Vac /1 A
*  Built-in contact protection

220¢1/5W  Solder-link

+24 V M,i o) (‘r—-j E
i 7
!
! ?
)_E_,f i EOQOT output
|
] |
YK —
| i' NSG ﬁ??,_ﬁi

8.5 INTERLOCK

Wiring of the interfock connector
Warning Lamps

red green
.
o &
| I R
safety contact

w
S

i

[R SR
N

@

RS W

{2

i aati INTERLOCK i
Technical specification connsctor

Supply to the warning lamps: 230 Vac, 60 W max.
Supply to the safety contacts: 230 Vac, 100 mA max.

The generator cannot be operated without the INTERLOCK connector. # no
safety contact is included in the test rig, a wire link must be inserted in the
connector to simulate the existence of such a contact {this is how the connector
is wired upon delivery from the factory).
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8.6 /O extenslon

Optionally, an /O-board (INA 650} with 8 digital inputs and 16 digital outputs can
be inserted at the rear of the generator.

The extension facility is foreseen for widespread automation of the test proce-
dure, e.g. for controlling coupling networks, component feeders or similar items.

The present NSG 650 program does not service these options. The relevant
commands are, however, implemented in the NSG 650 communications protocol
and are hence accessible for a specific control program (see also Section 7).
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Technical specifications and wiring

Inputs: +pav
680 I
3
Opto-isolator
w__@ ,/,¥ AN []10 xQ
I
Z:S 1oV ;
 ka I input
. m i\
% 22 uF : J>
|
l
wsaeso |
* Electrical isolation:  Via opto-isolator
*  Sink current: < 10 mA
* Input delay: 10 ms typ.
*  Electric strength
of the opto-isolator: 2000V min.
*  QOperating mode: Control by transistor or contact to earth
Outputs:
+24V

I

|

e

| l i
Z} H g Cutput

o |

i

YK

] J, NSG 650 ;

Switching capability: 230Vac/1 A
*  Built-in contact protection
* Normally open contact
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g Technical specifications

Instrument supply

Types of pulse:
Surge

Ring wave

Polarity
Pulse outputs

Controls

Type of PC
Port

Program menus

Operating modes

115 or 230 Vac, +15% / -20%
50/60 Hz, 115 W approx.

1.2/50 1is (open circuit)
8/20 us (short circuit)
200VicB6.6kV = 10%

up to 3.3 kA {at 6.6 kV)

dynamic impedance: low 2Q
high 12Q

0.5 us/100 kHz

200 V10 6.6 kV

up 1o 550 A (at 6.6 kV)

dynamic impedance: low 12Q
high 30%

+/-

Floating

No front panel controls are provided.
All functions are controlled via the PC with the
NSG 650 cperating software.

IBM-compatible with min. 640 kB of memory
Serial, RS 232C (COM 1)

Diagnostics
Parameter set-up
Journal

Test

File handling

Single puise

Increment voltage sequence
increment phase angle sequence
User-defined test profile sequences
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Parameters

Start trigger

Peak detector

EUT failure
Optional aux. /O
Monitor outputs

Test reports

Safety interlock

Self-diagnosis

Dimensions

Weight

Type of pulse: Surge (high imp.)
Surge (lowimp.)
Ring (highimp.)
Ring (lowimp.)

Voltage

Voltage siep

Polarity

Synchronous / asynchronous

Phase angle (relative to fine}

Phase angie step

Repetition rate

Number of surges

Number of sequences

Keyboard or externaily applied signal

Vp and Ip measured at output and reporied
digitally to the result table

Stop or continue mode
8 inputs, 16 outputs, electrically isolated
V(t), I{t) for an oscilloscope

Automatic recording of test setup and test results
with user-definable header

Hardware and software safety provisions
On power-up Or on request, reports statistics
Width: 443 mm (17.7%)
Height: 310mm (12.2%)
)

Depth: 500 mm (18.7"
33.5 kg (73.8 Ibs) approx.
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10 Pulse form definitions

idealized puise specifications, as they appear in the corresponding Standards,
are shown below by way of reference.

Further information and specifications regarding test procedures can befoundin
the relevant official documents.

Front time:
T, =467xT=12ps % 30%
Time to half value:
T, = 50 ps = 20%

o L |

0.0
e
T\
Open-circuit surge pulse as per IEC 801-5 or |EC 60-2
1% Front time:!
3% J AU T,=125xT=8us* 20%
_ Time to half value:
- T, = 20 us = 20%
0.5 — T

01
0.0

Ly T _-.m...w—w-l
T

v

miax, 30%

Short-circuit surge pulse as per IEC 801-5 or IEC 80-2
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0.5 us / 100 kHz ring wave as per ANSIHEEE C62.41

VOLTAGE

100% -
S0%
80% —

80% -

] T ‘
40%

T, = Rise time {05 us)

T = Oscitation perod {10 us)
{f = 100 kHz)
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1t Maintenance and function check

There are no adjustable items inside the instrument, either for calibration or
service purposes, that are accessible 1o the user.

The instrument housing must not be opened. In the event of any repair or
adjustment work being necessary, the whole instrument should be returnedio a
SCHAFFNER Service Center accompanied by an order and/or a description of
the fault.

Maintenance work by the user is confined to cleaning the exterior and carrying out
a function check:

Cleaning
A damp cloth is usually sufficient to clean the housing. A mild, non-abrasive
household cleanser may be used if necessary.

No chemicals should be used for cleaning purposes.

Switch the system off completely and disconnect the mains supply before any
cleaning is undertaken.

Function check

Attention: The safety measures already described must also
be strictly cbserved during a function check!

A function check is normally carried out automatically by the NSG 650 PC-
program and reported by means of its status messages.

Once the system has been switched on, the generator goes into the STANDRBY
state (greenLED) and the ERROR indicator {yellow LED) remains uniit, lf this is not
the case, check the mains connection, fuses and cabling taking all the usual
precautions.

The NSG 650 starts to communicate with the computer once the program is
started. (Check carried out with the ‘Self-test’ in the diagnostics menu).

lfthere is no reaction, check allthe connections and the cable to the RS 232C port
or the opto-link.
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A check should also be made to ensure that the correct program package is
being used, namely the NSG 650 OPERATING SOFTWARE. (The simulation
program, NSG 650 TRAINING SOFTWARE, does not access the interface port).

The generator cannot switch to its active state (OPERATIONAL) if the safety
contact connected 10 the interlock connector is open circuit.

Pulse generation can be observed on an oscilloscope by means of the special
cables connected to the MONITOR sockets. This can usefully be employed as a
function check but should never be interpreted as a reference or as a calibration
measurement.
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12  Ordering informatlon

NSG 650  High Energy Pulse Generator
- The unit is supplied complete with the operating software, training
software {both running on aniBiM-PC or compatible), fittered monitor
cablesfor anoscilloscope andis ready io be interconnected with the
optional puise coupling networks.

QOgptional accessories

CDN 110 Surge coupling network, single phase

CDN 116  Signal-line coupling network

INA 120 Test enclosure (L. x W x H: 350 x 350 x 150 mm approx.)

INA 121 Component test box (L x W x H: 290 x 190 x 130 mm approx.)

INA 140 Warning lamps

INA 161 Brackets for mounting in a 18" rack

INA 301 Opto-link set, 10 m, powered from data-lines

INA 303 Opto-ink set, 10 m, with 230 Vac power supply

INA 304 Opto-link set, 16 m, with 115 Vac power supply

150-828 HV coaxial connactor ({o use unit without CDN 110, e.g. for
componert {esting) 2 off are needed

402-741 HV coaxial cable, 2m

1t Warranty

SCHAFFNER grants a guarantee of 1 year on this instrument, effective from the
date of purchase.

During this period, any defective component part will be repaired or replaced free
of charge or, if necessary, the instrument will be replaced by another of equivalent
vaiue, The decision regarding the method of reinstating the functional capability
is at the sole discretion of SCHAFFNER,

Excluded from the guarantee are damage or consequential damage caused
through negligent operation or use as well as the replacement of parts subjectto
degradation.

The guarantee is rendered invalid by any intervention on the part of the customer
or a third party.

The goods are to be returned in the original packing or other equivalent packing
suitable for the purpose of the foreseen means of transport. SCHAFFNER can
accept no responsibility for damage in transit,
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Appendix A

Software version V 02.05

A1l:

AZ:

The programs are now delivered on 5%", 1.2 MB and 34" 1.44 MB
HD diskettes which contain both the TRAINING SOFTWARE as well as the
OPERATING SOFTWARE.

The two programs are stored in the sub-directorles TRAIN and OP
respectively.

The installation instructions given in Section 4.5 can siill be used provided
the relevant sub-directory is accessed with a an appropriate ‘change
directory’ command.

Expansion fo include further ports

Untit now, the COM1 port on the PC has been used exclusively by the
earlier versions of the program. As from version V 02.05 the COM2 port
can also be used and, if necessary, the COM3 and COM4 ports, too.

Unless instructed otherwise, the program will continue o utilize COM1 (the
default setting).

A batch instruction is necessary for communication via COM2. An
appropriate batch-file (NSGCOMZ2.BAT) can be found ready prepared on
the diskette. in this case the program call is effected via the batch-file, e.¢.
CANOP=NSGCOM2

COM3 and COM4 are not specifically defined in the DOS convention. lt is
possible that problems may be encountered concerning addresses and
interrupts with certain computer configurations. Batch instructions can be
created for these ports as weli by using the information given in Section
AZ.1.
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AZ.1: Addressing the ports

The following parameters must be specified in the NSG §50 software in
order to use differing serial ports:

- Base address of the interface module (must be the module 8250 )

- Interrupt used

The parameters areinput bymeans ofthe following “Environment Variables™

- NSGPORT  (Base address of the interface module)

- NSGIRQ (interrupt used)

Normal base addresses and interrupts for COM1 ... COM4 are:

Base address tnterrupt
COM1: 3Fs8 IRQ 4
COMzZ: 2F8 IRQ 3
COM3: 3ES8 RGSor7
COM4; 2E8 IRQ 50r7

The following interrupts are supported by the NSG 650 software:

-IRQ3  (COM2)
-IRQ4  (COM1)
-IRQ5  (LPT2)
-IRQ7  (LPTY)

The base address may be in the following range: 0 ... 65535

Example for COM1;

SET NSGPORT=3F8

SET NSGIRQ=4
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Exarnple for COM2:
(Batch-file: NSGCOM2.BAT)
SETNSGPORT=2F8
SETNSGIRG=3
Example for COM3:
SET NSGPORT=3E8
SET NSGIRQ=5
Example for COM4:

SET NSGPORT=2E8
SETNSGIRQ=7

Attention: The software will automatically use COM?1 if no other values or
invalid values are given for “NSGPORT” and "NSGIRGQ".

Important: The “SET instruction” (e.g.: SET NSGPORT=2E8) will not be
executed if another program such as the “Norton Commander”
is running!
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A3:

Pulse current monitoring

A new feature permits a

peak current to be defined so that the behaviour

of an ftem of equipment under test (EUT) can be observed. This enables,

for example, the switching perfo

rmance of a series of protective elements

to be automatically monitored and logged.

Atest procedure can hence be terminated during a system test on the basis
of a specific peak current that is attributable to erroneous behaviour or a
defect on the part of the EUT without an EUT-Fail signal having to be input.

The “EUT Failure Action” field in

the PARAMETER menu has been

expanded to include the criterion “Ipeak”. A further field is provided for the
entry of the relevant peak current value (range: 10 A to 3000 A).

.

SCHAFFNER
PRRAMETER SETUPR:

Test Mode: Jequence

BEFAULT, By

PC Contralled Surge Test Systes v02.05
AR,

30403-93 09:07:32

Start Xode: Reybemrd

L

Repetition Rate: 30 gac Reap: On
Repmcition: 1 sequoncen EUT Failure Action: Ipaak Ip: 10 A
B
erof.| rors é?nl.; Us |AngielNr, of
HNe. ‘ i Surges
|1 Jsurs Azl « Tieesialom
2 |Surge HZ| « ;ucour w-f 1
3 Surge HZf . 1400 Al mua 1
<+ Surge HZj o 7500!.\! —--i 1 '
Total HNumbez of Surges: 4 approx. Execution Time: 2.8 min
Herta Modify Save Toad Pring Quit

ENTER salectz the highlightsd choice, dse c- OR -» ko mova to another choice.

The computer compares the val

ue of Ip measured during the test-run and

terminates the procedure should the predefined value be exceeded. The
action is logged in the “EUT” column with the remark “nok”.

The behaviour during a test
EUT-Fail signal ceccurs.

procedure is then identical to that when an
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1 Introduction

A user, who operates the generator with a PC and the software supplied, does not
need to concern himself with the details of the information flow through the
interface.

Knowledge of the communications-protocol is only necessary if:
* The NSG 650 is to be integrated software-wise into a whole
system concept.
* Another, non PC-compatible control computer is to be used.
* Special software is to be written for a particular application.
* Single commands are to be transferred to the generator from
an ASCll-terminal.
The protocol used, data security, the command structure as welt asthe behaviour

under error conditions are all described in this publication together with an
extensive description of the individual commands.

2 Protocol

Communication with the NSG 650 takes place exclusively viathe RS 232 port.

The same protocol is used for communication between the NSG 650 and the
computer as is usual for *Terminal-Host" connections except that here the NSG
650 is to be seen as the *host’ and the computer as the ‘terminal’

Features of the protocol:

* The NSG 650 sends an echo for every character received (provided the
parity bit is correct). This echo can be suppressed by means of a
command to the NSG 650.

= Every command to the NSG 650 ends with a CR.

* The command is only interpreted and executed after receipt of the CR.

* The execution of the command is confirmed by *>"

(the prompt message) being sent back.

* The NSG 650 remains passive if a transmission error is detected,
i.e. the command received is ignored.,

* |f the NSG 650 cannot interpret a command, e.g. because of a syntax
error, it responds with an efror message.

* The NSG 650 does not send spontaneous messages to the compter,
A strict master-slave principle is used whereby the computer is always
the master.
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3 Data security

A low error rate is to be expected when short, suitably screened cables are used
and particutarly when an opto-ink is wiilized for data transfers,

The following methods are used to keep the data secure:

* Parity
* Information feedback {echoplex)

4 Technicat specifications of the data port

* RS 232/0pto-Link

* Transmission rate: 9600 bit/sec
* Number of data bits: 8
* Parity: EVEN
* Number of stop bits: 1
* Control signals: None
5 Error treatment

The following types of error can possibly occur during a transfer of data between
the computer and the N&G 650;

* Parity-error

* Command is not understood by the NSG 650

* The echo from the N8G 650 is missing

* The NSG 650 does not respond to a command

* The response to a command is not understood by the computer
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Error Reason Reaction
Parity srror The NSG 650 remains passive
recognized by i.e. the prompt character (>)
NSG 650 is not sent

Parity error
recognized by
the computer

Disruption on the
fransmission path

The computer repeats
the command

7

{No differentiation is made
between a parity error that
occurs within the echotoc a
command and one within the
responss to a command)

Command is not
understood by
the NSG 650

- A transmission error
was not detected by
the parity check

- The computer sends
commands that are
not implemented in
the NSG 650 (only
cccurs during the
debugging phase)

- The NSG 650 answers
with an appropriate
Brror message

- The computer repeats
the command

1

F-cho from the
NSG 650 missing

- Physical link to the
NSG 650 missing

- The NSG 650 is not
switched on

- Hardware problem
with the serial link
{comp. or NSG 650)

. The computer repeats
the command

b

The NSG 650
gives no
response 1o
acommand

- The NSG 650 was
switched off while
exacuting command

- Probiem with the
NSG 650 hardware

- The computer repeats
the command

i

The response

1o acommand is
not understood
by the computer

- Atransmission error
was not detected by
the parity check

- The computer repeats
the command

i

1} If the probiem cannot be overceme after the sommand has been repeated three times, the fact is

reported to the applications software by means of an appropriate error message.
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6 Command structure

All the commands for the NSG 650 are based on the following configuration:

<Command name> [<Delimiter>] [<Argument>] [<Delimiter>] ...

Command name:

Delimiters:

Argument:

Valid characters:

Remark:

[<Argument>] CR

Designation of the command to be executed.

The command name may be abbreviated. Generally, the
first 3 letters form a valid abbreviation. The applicable ab-
breviation is shown in capital letters in the definition of the
syntax.

Delimiters are needed to separate the 'command name'
and the 'argument’ from one ancther,

Valid delimiters are;

* H (space)

* L {comma)

* 5 {semi-colon)
* ! (slash)

* i {coton)

Argumentis, or the requirements of arguments, depend on
the command to be executed itself.

Following are the reasons that apply tothe requirement for
arguments:

* Argument for cormmmand alteration (option)

® Argument as a parameter

* Argument as an input/output conirol
The characters valid for 'command name' and 'argument’
are ASCIl-characters in the range from 20H (space) up to
and including 7FH (DEL) (The control characters O0H - 1FH

are not allowed). No distinction is made between upper
and lower case letters.

The NSG 650 responds to a 'CR with a 'CR and 'LF*
{provided that the echo is switched on).
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7 Commands and messages

The following sections list and describe in detail all the commands implemented
for the NSG 650 together with the messages produced by the NSG 650,

7.1  Explanation of symbols

[..] ftems enclosed in square brackets may be left out.

“CAPITALS" Letters in a word that are written in capitals must be entered,
the rest of the word can be entered optionally.

l OR

7.2 Summary of the commands

Command | Function Syntax Response

Abort Command to terminate a |ABOrt -
pulse that has been
started

Arm Command to prepare ARM -
for each "Execute"
command.

The HVE command must
have been executed at
least 5 sec before this
comimand otherwise the
error message 'ERROR
012" will be generated

Asyne. Selects asynchronous ASYnchronous -
pulse triggering

Beep Buzzer to signal the BEEp, <Mode> -
switching on or off
of the high voltage Mode = ON|OFF

Config. Request to send CONfiguration HW and SW
the hardware and the Configuration

software configuration
of the NSG 650
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Command

Function

Syntax

Response

Echo

Switch the echo on the
serial link on or off

ECHo,<Mode>

Mode = ON|OFF

ECT

Activation of the
‘End of Test' output

gOT

EUT

Reqguest to send
the status of the EUT
Failure input

EUT

Status of
EUT input

Execute

Command to trigger a
pulse

EXEcute

Extstart

Request to send
the status of the
‘External Start’ input

EXTstart

Status of
ext. start
input

HVdisable

Reguest to the NSG 650
to switch off the HV
generator.

The red warning light

Is switched off and the
green one switched on

HvDisable

Hvenable

Request to the NSG 650
to switch on the HY
generator.

The red warning light

is switched on and the
green one switched off

HVEnable

Init

Request to initialize
the NSG 650

INIt

tnput ¥

Request to send
the status of the
selected input

INPut,
<Number>
Number = 0...7

Status of
specified
input

Negative

Selection of negative
pulse polarity

NEGative
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Command | Function Syntax Response
Qutput 7 | Request to write to OUTput,<Number>,

' the selected output <Status>
Number = 0...15
Status = ON|OFF
Positive Selection of positive POSitive -
pulse polarity
Profile Selection of all the PROfile, <Form:=>, -
parameters necessary <Upeak>,
1o define the pulse <Poil=,
<Mode>
Form = SURge,LZ|
SURge,HZ |
RiNg,LZ]
RiNg,HZ |
Upeak = 200...6600
Pol = POSitive|
NEGative
Mode = ASYnc|
SYNg,
<Angle>
Angle = 0..358
Result Request to send RESult Upeak, ipeak
the result of the and EUT
pulse generated
Ring Selection of ring- RINgG, <impedance> .

wave puises

Impedance = LZ|HZ
LZ: Low impedance
HZ: High impedance

¥ Through the use of the optional I/O-board
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Command | Function Syntax Response
Setup Request to send SETup Parameters
all the specified specified
parameters for the
pulse definition
Status Request to send STAtus NSG 650
the status of the status
NSG 650
Summary |Request to send SUMmary, <Mode> |Statistics
pulse statistics
SURge|
RINg|
TOTal
Surge Selection of SURge, <Impedance> -
surge wave pulses
Impedance = LZ|HZ
LZ: Low Impedance
HZ: High Impedance
Syne. Selects synchronous SYNc,<Angle> -
pulse triggering
Angle = 0...358
Test Request to the TESt Result of
N3G 650 to execute self-test
& self-test
Upeak Selects the open- UPEak, <Value> -
circuit pulse voltage ‘
Value = 200...6600




NSG 650

SCHAFFNER iNSTRUMENTS

7.3 Summary of the messages from the NSG 650

Message |Function Syntax
Configur- |Response to the CONfiguration, <Firmware Vers>
ation configuration enquiry <Hardware Vers> @
Firmware Version = Vxx.xx {(x = 0..9)
Hardware Version = 6501651 2
EUT Response to the EUT, <Status>
EUT enquiry
Status =  OK|NOK
Extstart ;Responsetothe EXT,<Status>
Extstart command
Status = YES|NO
tnput Response tothe INPut,<Number>, <Status>
input command
Number = 0..7
Status = ON|OFF
Result Response to the RESuUlt, <Upeak>,<lpeak>,<EUT>
result enquiry
Upeak = 0..6600
Ipeak =  0..3300
EUT = OK|NOK
Setup Response to the SETup, <Form>,<Upeak>,

setup enquiry

<Polarity >, <Mode=

Form=  SURge,LZ|SURge HZ]
RINg,LZ | RINg,HZ

Upeak = 200...6600
Polarity = POSitive | NEGative

Mode =  ASYnchronous|
SYNchranous, <Angle >

Angle = 0..359
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Message | Function Syntax
Status Response to the STAtus,< Status>
status enquiry Status = STAQQ|STA01iSTA 02
{See Section 8.2.2)
Summary | Response to the SUMmary, <Mode>, <Valuel>, ...

summary enquiry

<Valueg:>
Mode = GSURge{RINg|TOTal
Val{x} = Number of pulses

Test

Response to the
test command

TESt, <String>

String = TES 00|TES 01} TES 02| TES 03
{See Section 8.2.3)

2 from software version 01.04 onwards

10
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7.4  Description of the commands
7.4.1 Introduction

The commands that can be implemented are described below in greater detajl
and in alphabetical order.

Every command must be terminated with a CR as already mentioned earlier in
Section 2 "Protocol’. The general structure of the individual commands has
already been outlined in Section 6 *Command structure®.

An error message is generated if a command cannot be executed. The syntax of
the error messages is treated in Section 7.3 "Error messages®,

7.4.2 Abort
Syntax: ABOrt
Response: -

Error message:  ERROR 007

Description: The *Abort* command canceis the start of a pulsg, i.e. the
surge capacitors are discharged and the HV generator is
switched off,

7.4.3 Arm

Syntax: ARM

Response: -

Error message:  ERROR 006 or ERROR 012

Description:; Each *Arm® command prepares the NSG 850 for one
"Execute” command. This command is only recegnized if the
HVEnable command has been executed at least 5 sec previ-
ousiy,

11
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7.4.4 Asynchronous

Syntax:
Response:
Error message:

Description:

7.45 Beep

Syntax:
Response:
Error message:

Description:

ASYnchronous

Asynchronous pulse triggering is specified by means of the
"Asynchronous® command, i.e. the triggering occurs com-
pletely arbitrarily relative to the phase of the power supply to
the NSG 650.

BEEp,<Mode> Mode = ON{OFF

Thebuzzerinthe NSG 650is switched on or off with the "Beep*
command. The buzzeris usedto signal that the surge capaci-
tors will be or are charged to a high voltage.

7.4.6 Contiguration

Syntax:

Hesponse:

Error message:

Description:

CONfiguration

CONfiguration, <Firmware Version>

< Hardware Version>
Firmware Version = <Vxooxx>
Hardware Version = 650|651
Example: V01.04 650

The "Configuration® enquiry requests the NSG 650 to send its
hardware and software set-up.

12
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7.4.7 Echo

Syntax: ECHo,<Mode> Mode = ON|OFF

Response: -

Error message:

Descriptior:

7.4.8 EOT

Syntax:

Response:

Error message:

Description:

7.49 EUT

Syntax:

Response;

Error message:

Description:

The echofeature onthe seriallink is switched on or off withthe
"Echo" command.

ECT

The NSG 650 is natified that a test has ended with the "ECT"
instruction which, in turn, activates the "End of test® cutput on
the generator.

EUT

EUT,<Status> Status = OK|NOK

The "EUT" command requests the NSG 650 to send the
status of the EUT-input. The *OK* status indicates that the
equipment under test is still in working order.

13
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7.4.10 Execute

Syntax:
Response:
Error message:

Description:

7.4.11 Extstart

Syntax:
Response:
Error message:

Description:

7.4.12 HVDisable

Syntax:
Response:
Error message:

Description:

EXEcute

ERROR 004

A pulse is started with the "Execute* command, i.e. the surge
capacitors are charged to the required voltage and the pulse
is triggered as soon as that voltage is attained (taking the
minimal repetition rate into account),

Each *Execute" command is only performed by the NSG 650
if an "Arm" command has been received within the last 10 s,

Performing the "Execute* command also resets the “Arm*
status.

EXTstart
EXT, <Status> Status = YES|NO

The "Extstart" enquiry requests the NSG 850 to send the
status of the "External start" input. The "YES* status in the
response indicates that the "External start* input is active.

HVDisable

The "HVDisable" command instructs the NSG 650 to switch
the HV generator off. The red warning light is switched off and
the green light is switched on.

14
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7.4.13 HVEnable

Syntax:
Response:
Error message:

Description:

7.4.14 Init

Syntax:
Response:
Error message:

Descriptior:

HVEnable

The "HVEnable' command instructs the NSG 650 to switch
the HV generator on. The red warning fight is switched on and
the green one is switched off. The NSG 65G is can produce
pulses 5 seconds after this command has been executed,

INIt

The NSG 650 is initialized with the "Init" command which also
sets the default set-up conditions. (The default conditions are
describad in Section 9 "Default set-ups").

7.4.15 Input (Only in conjunction with the optional I/O-board.)

Syntax;

Response:

Error message:;

Description:

INPut, <Number> Number = 0...7

INPut, < Number>,<Status> Number = 0...7
Status = ON|OFF

The "Input" command requests the NSG 850 to send the
status of the selected input on the line-coupler interface. The
"ON' status in the response means that the corresponding
input has been activated.

15
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7.4.16 Negative

Syntax: NEGative
Response': -
Error message: -

Drescription: Puises of negative are selected with the *Negative" command,

7.4.17 Output {Only in conjunction with the optional I/0-board.)

Syntax: OUTput,<Number>,<Status>  Number = 0...15
Status = ON|OFF

Response: -
Error message: -

Description: The "Output' command instructs the NSG 650 to switch the
selected output on or off,

7.4.18 Posilive

Syntax: POSitive
Response: -
Error message: -

Dascription: Positive pulses are selected with the "Positive" command.

16
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7.4.19 Profile
Symntax: PROfile, <Form>,<Upeak>, <Polarity>, <Mode>
Form= SURge,l.Z|SURge,HZ|
RINg,LZ|RINg,HZ|
(LZ = low impedance, HZ = high impedance)
Upeak = 200...6600
Polarity = POSitive|NEGative
Mode = ASYnchronous|SYNchronous, <Angle>
Angle = 0..359
Hesponse: -
Error message: -
Description: The "Profile’ command downloads all the parameters to the
: NSG 650 that are necessary to define a pulse.
7.4.20 Resuit
Syntax: RESult
Response: RESult,<Upeak>,<lpeak>,<EUT>

Error message:
Description.

7.4.21 Ring

Syntax:

Response:
Error message:
Description:

Upeak = 0...6600

ipeak = 0..3300
EUT =  OKjNOK
ERROCR 005

The "Result* enquiry requests the NSG 650to send the results
for the last pulse to have been generated.

RINg, <Impedance> impedance = LZ|HZ
(L.Z = low impedance, HZ = high impedance)

The "Ring’ command sets the ring-wave type of puise. The
maximum current (200 A or 550 A) is determined by the
impedance setting of "MHZ" and "LZ" respectively.

17
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7.4.22 Setup

Syrtax:

Response:

Error message:

Description:

7.4.23 Status

Syntax:

Response:

Error message:

Description:

SETup
SETup, <Form>,<Upeak>,<Polarity >, <Mode>

Form = SURge,LZ|SURge,HZ|
RINg,LZ|RINg,HZ|
(LZ = low impedance, HZ = high impedance)

Upeak = 200...6600

Polarity = POSitive | NEGative

Mode = A8Ynchronous|SYNchronous, <Angle>
Angle = 0..358

The "Setup" enquiry requests the NSG 650 to send the
settings of all the parameters that are necessary to define a
pulse.

STAwus
8TAtus, <Status> Status = STA 00|STA 01|STA 02

The "Status® enguiry requests the NSG 650to send ts current
status. The various statuses that are possible (STA 00 etc.)
are explained in Section 8.2.2 "Summary of status messages'”.

18
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7.4.24 Summary

Syntax;

Response:

Error message:

Descripticn:

7.4.25 Surge

Syntax:
Response:
Error message:

Description:

SUMmary, <Mode>
Mode = SURge|RINg|TOTal
SUMmary,<Mode>, <Valuai>, ... <Valuag>
Mode = SURge|RINg|TOTal

Val(x) = 6 ASCll-characters (0-9)
(Preceding zeros are not suppressed)

Valuet = Number of puises with Upeak 0-1 kV

Value2 = . v 1-2 kV
Value3 = " £ " v2-3kV
Valued = " o * £ 3-4kV
Values = * oo " " 4-5kY
Values = - v " " 56kY
Value7 = ’ .o " * BT kV

Value8 = Total of the pulses with -7 kV

The Upeak figure refers to the specified open-circuit voltage
{charging voltage for the surge capacitors) and not to the
voltage measured at the output, Upeak.

The "Summary® command instructs the NSG 650 to send
summary ofthe pulses that have been generated. Depending
on the mode specified, the summary contains details of just
the ring-wave, just the surge-wave or the total of the pulses,

SURge, <Impedance> Impedance = LZ|HZ

The surge-wave type of puise is selected with the "Surge’
command, The maximum current (120 A or 3 kA) is deter-
mined by the impedance setting of "HZ" and "LZ" respectively.

19
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7.4.26 Synchronous

Syntax:

Response:

Error message:

Description;

7.4.27 Test

Syntax:

Response:

Error message:

Descriptior:

7.4.28 Upeak

Symtax:

Response:

£rror message;

Description:

SYNchronous, < Angle> Angle = 0...359

Synchronous pulses are specified by the "Synchronous”
command, i.e. the pulses are triggered in synchronism with
the phase of the supply to the NSG 650.

The phase angle can be preselected in steps of 1degree.

TESt

TESt, <String>  String = TES 00{TES 01| TES 02| TES 03

The NSG 650 is instructed to carry out a self-test with the
"Test" command. The *String" (TES 00, etc.) is explained in
Section 8.2.3 "Summary of test messages’.

UPEak,<Value> Value = 200...6600

The open-circuit voltage is selected by means of the
"Upeak® comimand,

20
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8

Messages

8.1 Structure of the messages

All of the messages are structured in the following manner:

Type:

Value:

String:

<Type> <Value>:<String>CR/LF

ERRCR = Error message
STA = Status message
TES = Test message

Error, status or test-result number: 0 ... 899

Brief description of the error.

Max. 70 ASCll-characters in the range from 20H {space) to 7EH (7}
inclusive.

The brief description of the error is only implemented in the English
language in the NSG 650. It is an easy task for the operating software
to convert the description of the message into any other language, as
required, by making use of the number.

21
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8.2 Summary of the messages

8.2.1 Summary of error messages

ERROR 000:

ERRCR 001:

ERRCR 002:

ERROR 003:

ERROR 004:

ERROR 005!

ERROR 006:

invalid characters

Characters have been found in the command received
that are not valid.

Command not valid

An invalid command has been issued to the N5G 850.
(A syntax error has been detected).

Command not implemented

The NSG 650 has not understood the command. {The command
has not been implemented or a syntax error has been detected).

Invalid argument.

The command contains an invalid argument.

NSG 650 not armed

An *Execute’ command has been sent to the NSG 650 without
an "Arm" command having previously been sent.

No results available

The NSG 650 can send no results since no pulses
have been triggered yet, ‘

External interfock failure

The external interlock was not active, i.e. the NSG 650
has not executed the command.

22
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ERROR 007: No execute command active
An "Abort* command has been received by the
NSG 650 although no pulse was active.
ERROR 008: High voitage charge failure
The high voltage could not be charged. A further pulse can
only be triggered after executing an *INIt* command.
ERROR 009:  Measurement failure
A error has been detected while measuring Upeak and Ipeak. (In
this case, no information about the last pulse can be obtained
with the RESult enquiry).
ERROR 011:  Execute command aborted
The "Execute’ command has been terminated by the user.
ERROR 012; NSG not operational

The NSG 650 is not capable of generating pulses at the moment,
i.e. the "HVEnable' command has not been executed, or, iess
than 5 seconds have elapsed before an "Arm' command was
sent after the *HVEnable* command was executed.

8.2.2 Summary of stalus messages

STA Q0.

STA 01!

STA 02

OK
The status of the NSG 650 is in order.

External interiock active

The external interlock is currently active.

Self-test failure
The self-test cannot be satisfactorily carried out.
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8.2.3 Summary of test messages

TES 00: Selftest OK

The self-test has been satisfactorily carried out.

TES O1: Program memory error

A program memory error has been detected
while carrying out the self-test.

TES 02: Calibration memory error

An error has been detected in the calibration memaory
while carrying out the self-test.

TES 03: RAM error
An error has been detected in the RAM memory
while carrying out the self-test,

9 Default settings

The NSG 650 is loaded with the following default settings when it is first switched

on or following an "Init* command:

Beep: ON

Echo: CN

Form: Surge HZ
Upeak: 200V

Polarity: Fositive

Mode: Asynchronous
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10  Data transfer
Transfers of data between the NSG 650 and the computer are explained in the

following sections by means of various examples. it is assumed that the echo
facility has been switched off,

10.1 Data exchange: computer -> NSG 650

10.1.1 Normal data exchange

Computer NSG 650
! BEER,ON J
| - 4 Instruction to the NSG 850 to
] | switch the buzzer on
}{ ; Acknowledgment by the NSG 650

10.1.2 Corrupted data exchange

10.1.2.1 The command Is corrupted

Computer NSG 650
| BeEp.ON , o
j————) Corruption The data received is corrupted

{parity error)
The NSG 650 remains passive

ﬂm&<
out

The command is repeated after a
defined timeout

—-

Acknowledgment by the NSG 650

i,

|

i
| i
| !
l i
| l
l |
l BEER,ON N
| 4
I |
I |
| I
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10.1.2.2 The Acknowledgment is corrupted

Computer NSG 650 -

BEEp,ON

—-

Instruction to the NSG 850 to
switch the buzzer on

g

Acknowladgment is corrupted
The computer remains passive

Corruption {

out

BEEp,ON

-

The command is repeated after a
timeout {Tout)

g

I
|
Time- i
i
E
i
I

Acknowledgment by the NSG 650

The above example shows that a so-calied "information duplication” occurs in the
NSG 650, i.e. the *Beep* command is carried out twice by the generator. This
situation does not have any serious consequences except in the case of the
“Execute’ command. There must be absolutely no chance that the *Execute"
command can be accidentally carried out twice. This is the reason for the intro-
duction of the *Arm" command.
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