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1 Hardware Description

1

11

Hardware Description

Range of delivery

While unpacking the device, make sure that the following parts are compl ete:

1.2

Number Description

1 Test device ST 3800 in housing

2 Power cable

2resp. 4 Test connection cable, red, with terminals

1 CD or DVD media with application software 3800DAT
1 Operating manual

Device functions

With the Surge Tester ST 3800 winding goods like stators, rotors, transformers etc. can be tested for insulation
damages and predamages.
Not only aready existing interturn short-circuits are being detected, but also the test procedure detects
predamages, not yet recognized as electric interturn short-circuit.

Highlights:

test voltage 500 VDC — 6000 VDC

surge capacity 47 nF

integrated PC for control, evaluation and storage

WINDOWS surface for user-oriented operation

Switching matrix for 3-phase DUTs (ST 3800D and ST 3800E)
integrated L C color display (ST 3800B and ST 3800E only)

Surge tester ST 3800
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1 Hardware Description % electronic

1.3 Design and functions

1.3.1 Front panel

Fig. 1: Front view of ST 3800
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1.3.2 Rear panel
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SfBelectronic ST 3800

5P 3 electronic GmiH Tel. +49 () 7907-878-0
Blatteracker 15 Fax, +49 (0) 7907-875-99
74523 SchwahischHall info@spselectronic.com
Germary W 5 S EIECTONIC oM

[a}]

Fig. 2: Rear view of ST 3800 8 9 10

PE: DUT connector ,, Minus"

HV+: DUT connector ,, Plus*

X02: Mains supply for voltage generator, with fuse F3 (2At)
X01: Mainssupply for internal PC, with fuse F1 (2At)

X1: digital 10-Interface (,internal 10")

X3: Interface for analog 10

X5: serial Interface for additional external device

X2: digital 10-interface (,externa 10")

© 00 N oo o b~ W N P

X4: Connector for sensor of direction of rotation
10 X6: Network connector for Ethernet

11 Ventilation grid — keep absolutely free of obstruction!
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2 About the Surge Test

The most significant difference between the surege test and all other EST tests (high voltage tests, insulation
tests, etc.) isthat there are no fixed thresholds to judge the test results as GOOD or FAIL. Instead, an electric
oscillation gets excited within the DUT by a line surge. Then, the task is to judge the characteristics of the
resulting oscillation!

Therefore, prior to performing any real testing, it must be evaluated how the oscillation of the DUT should
look at all. For that purpose, severa test runs with DUTs confirmed to be error free are performed. By
averaging their oscillation curves, the so-called master curve is obtained. Later, when doing real world test
runs, the measurement of the DUTs is compared to that master curve to decide if the result is GOOD or FAIL.
The software evaluates the percental deviation of the measured curve to the master curve. The percentage of
the maximally allowed deviation can be specified by the user.

Surge tester ST 3800 page 9



2 About the Surge Test % electronic

2.1 Methods of evaluation

The Surge Tester ST3800 offers several methods of curve evaluation. In the following, the currently implemented
evaluation methods are described.
(More evaluation methods are planned.)

2.1.1 Error area

~

\
u AN
\

a b

Fig. 3: Curve with evaluation of error area

Relevant for this method is the area included between a curve and the time axis. The area derived from the
actually measured curve is compared to the area of the reference curve, and the percentual deviation is calculated.
Fig. 3 shows an example with fixed integral boundaries, between which the evaluation is done.

Mathematically, the used formulaisthis:

f|u (t){ Priifling}|dt

b = Argie N %
j U (t){ Master}|dt

The areas of the reference curve and of the test specimen are computed. Subsequently, the deviation is
calculated by division of the two areas, and indicated in per cent.

The cruical point for error detection is the size of the curve area. Phasing is not considered. Thus, thetesting is
sensitive to short-circuited coil, since the change of area size is proportional to the energy loss after the surge,
and energy lossincreases vastly due to short-circuit current.

The optimal result of thistest is 100% (area of measured curve == area of reference curve).
The more the result becomes smaller or bigger than 100%, the more different the DUT isto the master.

page 10 Surge tester ST 3800
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2.1.2 Differential error area

u LN
\ o

Fig. 4: Curves with differential error area

This method determines the difference area of master curve and specimen curve, then calculates the ratio of
that difference and the area of the master curve. This method is more stringent than the error area method, in
that it also evaluates phase shifts caused by winding tolerances. Therefore this method is used when uniformity
of coil windings and inductive reactance is of major concern (e.g. exploring cails).

The evaluation of master curve's area is the same as used in the error area method, however instead of using
the area of the measured curve, the difference between measured curve and master curve is calculated, and the

area of thisdifferenceis used:.
b

[ (U @) Master} —U (t){ Pr tfling}|)dt
2 b = AFehIer in%
j U (t){ Master}|dt

The optimal result of thistest method is 0% (measured curve shows no difference to the master curve).
The bigger the result's percentual value gets, the more different the DUT is to the master.

The relative size of the result is highly dependent on the amplitude of the master curve: if the amplitude of the
master curve is rather small, then even relatively small deviations of the DUT may lead to "big numbers":
results in range of 1000% are absolutely common..

Therefore, for thistest method it is necessary ...

- to choose the voltage range as small as possible, so that the master curve has a sufficiently big extension in
"y"-direction

- to place the evaluation period so that only the very first oscillations (after the swing-in transient) are
measured, and not the swing-out transient.

Surge tester ST 3800 page 11



2 About the Surge Test % electronic

2.1.3 Tolerance band method

t—»

Fig. 5. Tolerance band method

With this evaluation method — also called "envelope method" — the surge curve has to be located inside of a
programmable tolerance band. The tolerance band is given as a percentual value. By adding and subtracting
this percentage from each sample of the master curve, two curves are derived: these are the envelope curves.

Inreferenceto Fig. 5:

the green curves are the envel ope, the area between the green curvesis the tolerance band.
The blue curve is the master curve, from which the envel ope has been derived.

Thered curve is made of the samples measured from the DUT.

This test method evaluates the number of test samples that are located outside of the tolerance band, then
builds the ratio of this number to the number of all measured samples.

The examplein Fig. 5 has aresult of 0%, i.e. there are no samples outside of the tolerance band.

2.1.4 Glow discharge ("corona" method)

Fig. 6: Glow discharge (corona)

This method deals only for reckognizing of incipient weaknesses of wire insulation on the inside of the coil,
which manifest by partial discharges, glow discharges (corona), and in extreme cases by arc-overs.

Using a dedicated mathematical procedure, the amount of "high-frequency energy" on the test curves is
evaluated (visible on the oscillation curve as "needles’ or "points"). In equivalence to an analogue circuit, this
means to apply a highpass to the curve (differentiation), then evaluate the energy content (area of the
differentiated curve). Other errors (i.e. galvanic) are not covered by this method.

page 12 Surge tester ST 3800
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2.1.5 Double impulse

With this method no reference curve is compared with the DUT but two winding impulses are applied one
shortly after the other at the same DUT. If it isa PASS DUT the two measurement curves are congruent. If one
DUT is insulation weak the two curves will differ because arc-overs and glow discharges occur in irregular
intervals. It has to be taken into account that in case of coils with iron cores the course of the curve changes
due to the re-magnetization process. In such a situation a certain number of impulses have to be supplied until
the iron core is saturated. With this method only the insulation of a DUT can be tested however not the
interturn short circuit or winding deviations. The evaluation is performed similar to the tolerance band method
only the limits are set considerably lower.

This method recognizes the same faults as the glow discharge method only that less computing performance is
required instead the DUT is exposed twice to an impulse voltage.

Working with master curves

The application stores master curves as *.MCU files. Within a MCU file, several different master curves can
be stored, or only asingle one.

If atest program opened in the editor is saved, the actual chosen MCU file and active master curve gets linked
to the program. The next time that program is opened - be it within the editor or during testing - that particular
master curve of the linked MCU fileisused again.

This behaviour enables different strategies to work with master curves:

e When working with only a small amount of different DUT types, it might be easier to have one MCU file
for every kind of DUT, where every MCU file is hamed according to the DUT type, and holds only one
master curve.

e When working with a big range of products, where perhaps certain series of DUT are splitted into several
sub-types, one will probably prefer to have an MCU file for every series, and to hold different master curves
in them, one for every DUT variant of agiven series.

Surge tester ST 3800 page 13
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2.2 Mastercurve Editor

For the test step "surge test”, the configuration dialog consists of two different windows.
In the 1st window, the general evaluation parameters for the test are set. These parameters correspond to the
actually chosen master curve, the name of which is shown in the Field MASTER CURVE:

*® (SG) Surge Test <] I
Step #: B
Title: ISurge Test
I PARAMETERS | rIFPASSED ———————
~ COMPARE METHOD —— — MASTER CURVE & Continue
 Goto step I:
& Master curve Filename: [DNDAT3800_v20. \master000l PR
¢~ Double test " Ea
laster settings |

(-h 3-Dhase — IF FAILED _—
~TESTTYPE——— I Eror area | Ciff. area | Tolerance | Corona | " Continue

W Emor area LIMITS = Goto step I:

[ Dif. area analysis Minimum [%] Maximum [%] " Finish

I™ | Damping process | Signal charinel | 50.0 110.0 ™ Repeat possibility

¥ Tolerance band I™ Hidrequency [0 [0

I™ | Frequency measwring

¥ Corona
— SAFETY CTRL.

 Off

™ Impulse

* Hold

oK I Cancel

Fig. 7: Test parameters of surge test

In order to choose another master curve to use for the test (or to edit an existing master curve, or to record an
all-new master curve), the button Master Curve Editor has to be used. This will open the main window of the
master curve editor, with which al these actions can be carried out.

Thisis described on the follwing pages.
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2 About the Surge Test

The Main Window of the Master Curve Editor:

»m Master curve - [REFERENZKURVE]

IS E3

‘ Curve name: [REFERENZKURVE

Curve flename: |D-\DAT3800_v2(15"Master curves'master(00 xml

Voltage: lT v

Samplingtime: | 549 ns Curves number: [ 1 Record I Add Clear Save as image |

Voltage range: 16k WV
™ Auto range

Recording time 900 1 g
Evaluation start:
Evaluation end: 10

Impuises: 1
Default I

¥ Trigger
=/ A

Woltage: IW v

I~ show grid
™ show high freqency

%

=

%

¥ show envelope
I~ use fiterng

CURVEFILE
New
Load

Save

Save as

SAFETY CTRL.
o Off

" Impulse
£ Hold

System Init |

Commert: [

|| oK Cancel |

A

Fig. 8: Master curve editor

At the top of the screen, the name of the actual mastercurve is shown, as well as the file in which the master

curveis saved.

At the bottom pf the screen, a comment to the actual mastercurve can be entered.

On the right-top, the values to use for recording a curve are set:

\oltage
\oltage range
Auto range
Recording time

Evaluation start

Evaluation end

Impulses

Trigger

Defines the test voltage for the surge test. Possible values are 500 V up to 6000 V.

Defines the voltage range (y axis) manually.

Sets the voltage range automatically, according to the test voltage.

Defines the range for the x axis.

In case that the evaluation range should not cover the entire recording time, it can
be restricted. The start of evaluation can be entered in %, and is shown in the
diagram by a dashed line.

In accordance to the previous field, the end of evaluation can be defined (in %).
Thisisalso shown in the diagram by a broken line.

This defines the number of surge impulses. Only the last impulse will force a
visible recording.

For certain DUTs it is advantageous to perform several impulses prior to the
recording, in order to get more stable results.

When activated, the data recording is started when the chosen trigger settings are

met, i.e. when the chosen voltage is reached for the first time on the rising (resp.
trailing) edge.

Surge tester ST 3800 page 15
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Further on, the buttons at the right side offer the following actions:

New  — clearsthe curve memory, in order to record an all-new curve.
Load - loadsasaved curvefrom the hard disk
Save — savesthe actual curve (keeping the actual filename).

Save as — saves the actual mastercurve to anew file.
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2.2.1 Recording a new master curve

2 About the Surge Test

Once that curve name and recording parameters are set, the recording of a new master curve may begin. Thisis
done by the buttons right below the black display field:

Record Starts the recording of a new curve with the shown parameters.
Attention: High voltage is applied to the DUT !
The recorded curve will be displayed in red.

Add This adds the actually recorded curve (red) to the storage. By doing so, the
curve's color will change to green.

Clear Clears curve memory for further recordings.

Save asimage Saves the displayed curve as bitmap graphic.

Curves number The number of recorded curves that have been put into the curve memory.

After recording a curve, one will get adisplay similar like this:

#m Master curve - [REFERENZKURVE] M=
| Curve name: [REFERENZKURVE Curve filename: [DADAT3800_v2015\Master curves\master000xmi ‘ Voltage: Tk W
CURVE Valtage range: 16k V

™ Auto range

Recording time [ 500 ¢ o

Evalugtionstat: | 0 -

Evahiionend: | 100 o

Impulses 1
Defaul

[ Trigger
(o) -

Voftage: [ 500

[~ showand

I~ show high fregency
¥ show envelope

I~ usefitenng

CURVE FILE

New

Load

Save.

Save as

SAFETY CTRL.
i Off

" Impulse
* Hold

Samplingtime: [ 549 ns Curves number: [ 1

fedd Clear Savezsimage |

System Init |

Commert: [ “ oKk | cancel |

v

Fig. 9: Recorded curve

Typically, one will build up a master curve by doing several recordings of different DUTSs. Since the software
will calculate the avarage of all recordings, the resulting mastercurve will be the representative mean of all
DUTSs that were used to build the master curve.

Immediately after a recording, the recorded curve is shown in red. If the curve seems to be reasonable, it can
be added to the internal curve memory by the button "Add". This will compute the new recording into the

existing average of all recordings. The counter "curves number” is increased by 1, and the panel shows the
resulting master curve in green.

Surge tester ST 3800 page 17
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3 Description of the Software

3.1 Overview

The system software of Surge Tester ST 3800 is based on the operating system MS WINDOWS and therefore
offers optimal user friendliness. With just one click of your mouse the program will execute the respective
command. All the functions which WINDOWS offers as a standard, are also included in this software.

The compilation of atest runisreally quite easy: the individual tests can be "clicked together" viamouse in
any number and order and can be deleted in the same way. Even later relocations in the test run are easily
possible.

Thetest programs can be created on any |BM-compatible PC under Windows and can be transmitted to the
ST 3800 transportable media or network.

Each program maintains statistics on the tests executed, which can be used for quality assurance.
All the measuring results are stored in a type related file or a file of the day and can be printed at will via the
standard printer interface. At the same time a printout of the current measuring data can be had after each test.
An unmistakabl e assignment between DUT and measuring protocol is, even for years, easily possible.

Please find explanations and information pertaining to the graphic operating surface WINDOWS
in your Microsoft manuals!
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3 Description of the Software

3.2 The menu bar

Menu Menu item Function
File New To create an al-new test program with file name NONAME.PRG.
Load Load an existing test program from disk
Save Store the current test program to disk
Save as Store current test program with a new name
Print Prints the current test program, with all parameters
Product list Starts the Product List editor. See chp. 3.3.
Options General settings Genera settings about test program selection, DUT serial
numbers, etc. See chp. 3.2.1.
Hardware settings Hardware-related settings. See chp. 3.2.2.
Environment Other options about pathnames, results management, default
settings, etc. See chp. 3.2.3.
Printer setup Configuration of the printer to use for printing & protocolling.
Users & rights Management of registered users and their rights. See chp. 3.2.4.
Change password Here the current user can change his password.
Tools Programs managment ——-—
Service module -
Connection matrix R
System DB managment ———
Language Deutsch Sets the software to appear in German language.
Englisch Sets the software to appear in English language.
About — Shows information about the software ST3800.

Surge tester ST 3800 page 19
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3.2.1 General Settings

Tab "Test program™:

*m General Settings | | I

ITestprogmm | Protocol info | Frintouts |

— INTERMNAL TEST NUMBER
Total number of all made tests: E123

— TEST PROGRAM SELECTION

= Manual loading

% Scanned file name Bar code fitter
[ usein Editor
(= Scanned product ID Blar code filte |

— PRODUCT LIST DEFINITION
[~ Device I~ | Remark

oK Cancel

Fig. 10: Tab "Test program"

Thefield Internal test number shows the total number of all tests performed so far.

With Product list definition one can choose wether the positions "Device" and/or "Remark" shall be available
in the product list.
Inthefield Test program selection, it is specified how the required test program is determined:

e Manual loading: when changing the used test program, the user will have to load the new one manually

e Scanned file name : The filename is taken directly from the specified positions of the scanned barcode.

e Scanned product ID : Here the product list deals as a "lookup table". Based on the product 1D, the
according test program is determined and loaded from the product list.

The button ,, Bar code filter* opens a dialog, where one can specify how the barcode data is eval uated:
(Theitem "Product ID" changesto "File name" if program selection is set to "scanned file name".)

N - (-]
BAR CODE FILTER

12345678 91011121314151617 18132021 2223 24 2526 2728 29 30
Test program 2 2wl o

Device I 22w o o o o o o o o o o o
Serial rr. Il ol 22 o o o o o e e o o o o ol
Remark Il o w2 2 o o o o o o

QK I Cancel

Fig. 11: Definition of barcode evaluation
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Tab "Protocol Info":

"= GeneralSettings ____ H|
Testprogram | [ Protocolinfo | Prntouts |

— PROTOCOL INFO PARAMETERS
[V st - IDevice r Default
¥ Scanner input mr.: |1 'I Bar code fitter
¥ 2nd - Seral rr. nput length:
™ Numerical {automatical increasing) |_1 - IA_
" Alphanumerical manual increasing) CIEETI
% Scannerinput nr.:|1 vl Bar code fitter |
¥ 3rd- |Remark r Defautt
[V Scannerinput nr.: |1 'I Bar code fitter

oK I Cancel

Fig. 12: Tab "Protocol info"

In this register it is specified which informations about the DUT will be included in the test protocolling, and
where they are taken from.

Generally, only positions that have the leftmost checkbox activated are included in the protocol.
When unchecked, the respective position is not included in the protocol.

If "Scanner input” is checked for an item, then the according data is taken from the scanned barcode data. Else,
the according data is read out of the product list (except when in the register , test program®, field definition
product list, the according position has been deactivated).

The serial number can either be read from the barcode, or be handled numerically/alphanumerically:
- Numerical serial numbers are automatically increased by »1« with each test.

- if alphanumerical serial numbers are used, then one can assign an individual serial number for each new
DUT.

Additionally, for all possitions set to »Scanner input«, the number of the scanning operation to retrieve the
respective data with can be chosen.
Example: DUTs may carry multiple barcode lables, and one might want to read the test program from the first

barcode label, but the serial number and DUT description from a second barcode label. In this case, one would set
the »nr.« field for »device« to »1«, and the fields for serial number and remark to »2«.

For protocolling purposes, the items "device" and "remark" can be renamed individually. The according items
in the register "Test program", as well as those in the product list, will automatically reflect the change. (The
»default« buttons will revert these fields to the original namings.)
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Tab "Printouts":

= General Settings

Test program | Protocal info ||P|1'r|touts |

Left indent: 0 mm

Page preview |

— PRINTOUT HEADER
Header bitmap:
|DemoLogo bmp Clear I Select |
Header text:
|SPS electronic GmbH
Printer: IMicmsoﬂ Office Document Image Writer j

QK Cancel

Fig. 13: Tab "Printouts"

With the dialog "Header-Bitmap" you can use a previously created bitmap as protocol header.

(Note: To prevent your bitmap from quality loss through scaling, the image should be 500 pixels wide, or an

integer multiple of that.)

With "Header text" you can enter any text which will be put at the top of each new test.

"Page preview" will show avisualization of how the printed protocol will look like later on.
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3.2.2 Hardware Settings

Tab "Device I":

Common:

*®m Hardware Settings | X|

IDE\rice\ | Device Il | Addresses ‘ DU devices ‘ Other |

Commen | 3800serie | ST3800 | Other |
— DEVICE TYPE

Type: I ST3800D 2

~ COMMUNICATION

£ Serial / wirtual USE Femote port: | <N/A: 'l
@ Ethemet IP address: | 152 |1EE 99 |24D
Port: | 3800 Test...
Serial autodetection I Network autodetection I
— DEVICE CONTROL
Safety control: 2-HAND CONTROL vl mr. |10 vl
CHECKOPTION
’7(: after each step = atthe end of test

[¥ Enabletest abort by key F1on device
I~ Skip checking of KT fuse
[¥ Status outputs active
[~ Use extemal buzzer
I~ Use buzzer for each test step

&7 0K | )“.(t:anca|

Fig. 14: Tab "Device | / Common"

— Under Device Type the type of testing device is chosen. It's important that the exact type is chosen —
otherwise it could happen that the device is controlled with wrong or unsuited commands.

— In Communication it is specified over which connection the testing device and the remote PC with
DAT3800 software are communicating:

If the device is "locally" connected to the PC, the option "Serial / virtual USB" has to be chosen, and the
actually used interface must be specified under "Remote port".

By means of the button "autodetection” the software can automatically reckognize the type of testing device
and the used interface, given that the tester is powered on, set to operating mode "automatic", and is
connected to the PC.

Only possible for device series 3800: For network operation the option "Ethernet" has to be chosen. In this
case, the IP address of the tester has to be specified as well as the network communication port. The button
"Test" opens another window in which the communication can be tested.

— Device Control:
Inthelist field Safety control it is specified how atest run is started, resp. how the DUT gets connected.

For device series 3800: if an external start signaller is used, the digital input by which the start signal is fed
in must be specified in the dropdwn-list "Nr.". (See also operating manual of the 3800 device.)

For some devices the Firmware version of the device must be specified.

The option Enable test abort by key F1 on device enables the possibility to abort a running test with the
operating elements on the device's front panel.
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3800 serie:

r®m Hardware Settings
IDevicel | Device Il | Addresses | DU devices | Other ‘

Comman | 3800 serie | 5T3800 ‘ Other |

r~ FUNCTION TEST
limiane.: I 4 A Offset: I 0D A

[~ SPECIAL FEATURES
[~ Extemal 16 1/Os (CAN BUS interfacs)

[ Status outputs active

™| fast P/ test

[T keen power in function tsts
[~ Ertersion &l 3600

¥ variable power source

FOWER SOURCE

Umin I 0 v Fmin: I 50 Hz

Umze [ 300 v Fmesc [ 100 Hz
0K I Cancel |

Fig. 15: Tab "Device | / Common"

For series 3800 devices, the following device specific options can be changed:

External 16 1/Os For accordingly equipped devices, this enables the 2nd I/O-Interface for usage

Satusoutputsactive  Enables or disables outputting of device status signals over the standard I/O-interface
(see also operating manual of device 3800)
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ST 3800:
rm Hardware Settings I
IDeviceI | Device Il | Addresses | DU devices | Other |
Common | 3800serie |[ST3800 | Other |
DEVICE CONFIGURATION
Maxdmum output voltage: lm WV
Start time offset: I 0D s
oK I Cancel |

Fig. 16: Tab "Device | / ST3800"

e Device Configuration

- Maximal output voltage
Here the maximum output voltage for the surge test can be limited.
The possible range for max. voltage is 4000V to 6000V.

- Sart time offset

Defines the delay time after initiating the surge impul se, before the measuring is started.
The possible rangeis0s— 10 us.

Safety note:

According to EN 50191, devices without safety circuit may be operated only if the following conditions are met:

DC: Current <10 mA and electric charge < 350 mJ

With devices ST3800, the limit of 350 mJis reached with an output voltage of 4000V.
higher than 4000V!

To use voltages higher than 4000V, it is necessary to install additional safety measures acc. to EN
50191 !

Therefore, when operating without additional safety measures, the output voltage must not be set u
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Tab "Device II":

Thistab is intended for the case that two different testing devices
are controlled by the software 3800DAT.

In that case, the settings for the 2nd device can be configured in
this tab. The available settings are the same as described in the

preceding pages for "Device l".

Tab "Addresses":

v

® Hardware Settings
Device | ‘ Device Il | Addresses ‘ DU devices | Cther |

Common | Other |
— DEVICE TYPE
Type: |-none - hi
— COMMUNICATION
% Seriall/ vitual USE Remote pc-ﬁ'm
7 Ethernet IF zddress: IEITITIT
Bort lT Tesk... I

Serial autodetection Network autodetection |

— DEVICE CONTROL

START BUTTON

Safety control:

"CHECKOPTION ‘

% after each step | At the end of test

Fimware:

Fig. 17: Tab "Device II"

Device | | Devicell | [Addresses | DUdsvices | Other |
~ DIGITAL ADDRESSES
Control Address Cortrol typ Label
START | 1 =] [Relesse x| [sTART
ABORT [ 4 =] |Release x| [aBORT
YES [ 1 =] [Release x| [PAss/vES
NO [ 4 =] |Releass =] [FALNO

Defautt Values | HTD4 Values |
x| e |

Fig. 18: Tab "Addresses"

By means of Digital Addresses you can occupy certain inputs by default. Thisis very handy, since you can e. g.
acknowledge a dialog with the start button, not having to pop around between PC/Mouse and DUT.
With the Control type fields, you can choose wether the button shall react immediately when it is depressed, or

not until the button is released again.
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e Tab Other:

rm Hardware Settings
Device | | Device I | Addresses | DU devices ||0ther |

STATION 1D
’7 Station ID:  [Station 1

Fig. 19: Tab "Other"

The "Station ID" deals for identification of the test station, and is included in all test protocols. If several test
stations are connected in a network, and all results are stored in one central database, the test results can easily
be back-tracked to the test station on which the test has been performed.
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3.2.3 Environment settings

Choosing Options — Environment, the following tabs are available:

IGenem\ | Files | Programs | Results | ST3800 | Durmmy ‘ Colors | General ||H|es ‘ Frograms ‘ Results ‘ 5T3800 | Dummy | Colors |
— SCREEN SIZE ~ BUZZER
~ Automatic Volume: Inﬂ vI Picture files directory (" bmp.”wmf,” emf,*ica) :
% 1024 x 768 pixels |D:\DAT3®DD_v2015\F‘idures\ Browse... |
; PROTOCOLTYPE—————
@ Tt ) Text files directory (*£4)
" Custom (" Brief ;
& Detaied |D:\DAT3800_v2015\Teats" Browse...
— w= c ail
.'*'.I 1024 :I 68
PRINTER MODE 4”*'““ values
~ TEST HISTORY .
Color
Memorize I 1000 lines & Black & white
[~ Clearfor new program

[V statistice Fort...
I~ debug mode

I~ show hints in testing module

I~ show dialog for emor corfimation

I show glyphs on buttons

™ corfim exit from application

Fig. 20: Tab "General" Fig. 21: Tab "Files"

Tab "General":

¢ |n Screen Sze the dimensions of the application window can be set.

e The Buzzer of the testing device can be adjusted.

e Protocol Type switches between "Brief* (only results) and "Detailed” (results with detailed test information) .

e The Printer Type should be set to "Color" or "Black&White" according to the printer type you're actually
using.

e The option statistics activates or deactivates the internal tests statistics module.

e Debug Mode is only needed for service matters, and normally shouldn't be used.

e Show hints in testing module will activate tooltip-baloons in the testing module: when the mouse cursor is
located on top of atest step, the test parameters of the test step are shown.

¢ |nthelower part, one can change the folder pathsto store picture files and text files.

Tab "Files":

Here one can choose the destion folders for saving of Picture-files and Text-files, which are used by severa
test steps.
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General | Files | [ Programs | Resuts | ST3800 | Dummy \ Colors | General | Files | Programs | Resutts | ST3800 | Dummy \ Colors |
PROGRAM FORMAT ¥ save resuts
’7 " Access database & XML file ‘
 SAVING RESULTS
r ACCESS D ¥ In XMLfiles
A datal it programs {*mdb) : [~ In Access database
|D:\DAT3800_V2D1 EtProgramssh dbhRragrams. mdb Browse... |
&5t opened program Version: [0 — XML FILES
[NOWANE &I XML test results directory
Remember I_n versions |D:\DAT3800_v2015"Resuts. Browse... |
Last XML test result (*xml) :
— XML FILES |D*\DAT3800_v2015"Results\P 20030826 xml Select
XML test programs directory : =3 ez
D:\DAT3800_v2015'Programs, Browse.. ; ’; . 'J‘ P
et L= e (o) A atabase with resutts {*mdb)
\D:\DﬂTS&DDJZm5\ngmms\al|te5ts-ST3&DDeml Select |D SOATEB00 w201 BsFesulksih dbsResults. mdb Select |
Defautt values
 PRODUCT LIST
Access datat with product list {* mdb) -
|D:\DAT3RDD_\rZD15\Fmducts.mdb Browse... |

Defautt values

Fig. 22: Tab "Programs" Fig. 23: Tab " Results"

Tab "Programs":

Here one can choose whether the test programs shall be saved as XML data files (each test program is saved in
an individual *.xml file), or if all test programs shall be stored in a data base.

Depending on the choice, the according options are enabled, where the storage path for the XML files, resp. the
target data base can be chosen.

If program storage in a data base is chosen, there is the possibility to keep a certain number of "previous
versions' when atest program is edited.

Tab "Results":

Here one can choose whether the test results shall be saved as XML data files (each result protocol is saved in
an individual *.xml fil€), be stored in a data base, or both together.

Depending on the choice, the according options are enabled, where the storage path for the XML files, resp. the
target data base can be chosen.

By disabling the checkbox "save results' it is possible to switch off the results protocolling completely. This
may come handy e.g. for set-up operation with new DUT types.
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*®m Environment Options | x|

General | Files | Programs | Results ||ST3BDD | Dummy ‘ Colors |

— SURGE TESTS
h ed Save curves with protocol:
ou MEssured curves ¥ As XML data files
INEVER 'I I~ As XLS files
Save measured curves: I” As BMP image files
[~ As JPGimage files
IALWAYS jv Compression guality: I—E
L ¥ As PNG image files
I store gridin pictures (] I el
I show whole recorded curve I=| & EMF image files
 PICTURE SIZE
Width: | 1024 pixels ] = [¥ constrain proportions
@
Height: I 768 pixels Default startup values
~ PATHNAMES
Master curves directory (*xml)
|D:\DAT3200_v2015\Master curves’, Browss. ..
Protocol curves directory (xml, ~xds) -
|D:\DATSEDDJZD15\Measured curves®, Browse...
Directory with protocol curve images ("bmp.” jpg.” png) :
|D:\DATSRDD_\¢ZD15\Cur\re images\. Browse...
Defautt values

Tab "ST3800":

Fig. 24: Tab "ST3800"

e Under "Surge Tet" below adjustments are performed:
- Under "Show measured curves' it can be selected under which conditions the recorded curve is to be
displayed on the screen after an impulse winding test. Possible are ALWAYS, PASS, FAIL and NEVER.
- Under "Save measured curves' it can be selected under which conditions the recorded curve is to be
stored after an impulse winding test. Here, too, ALWAY' S, PASS, FAIL and NEVER are possible.
Additionally it can be selected in which format the curves are to be stored. Available are the pure data
format *.pcu, and the picture / image formats *.bmp, *.jpg, and *.png.

e |In the field "Picture Sze" the standard picture size can be preset in pixel for the diagrams. If "keep
proportions" has been activated the respective other value will be automatically adapted when entering a

new value for width or height.

e Inthefield "Pathnames' the folder locations for storing of the various data files can be specified.
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*®m Environment Options | x|

General | Files | Programs | Results | S5T3800 ||Dummy ‘ Colors |

¥ use dummy test

r~ DUMMY TEST INTERVAL
= manually
% gfter each start of system
" after elapsed time interval Intery:
{~ after performed count of tests Court: l—] x

—~ DUMMY PROGRAM
& XML file

Program name (" xml) :
|D:\DAT3200_v2012d"\Programs",_Dummy test xml Select

" Access database

Program name: Version: ’Di
I Select

Fig. 25: Tab "Dummy"

Tab "Dummy":

With the options of this tab, the execution of aregular dummy test can be forced, e.g. to ensure that the system
is functioning correctly.

Inthefield "Dummy Test Interval” the execution interval of the dummy test can be chosen.

Inthefield "Dummy Test Program'" the test program to use for thistest can be specified.

If a dummy test is pending since the time interval criterium is met, then the software will automatically force
the dummy test to be executed. Regular test operation is possible again only after this dummy test has been
passed successfully.

(Note: Userswith the right " Skip Dummy Test" are authorized to skip a pending dummy test.)
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Tab "Colors":

In the multi- tab "Colors", the colors of various elements of the application can be changed to liking:

r®m Environment Options m

General | Fles | Progmms | Resuts | ST3800 | Dummy |[Coiors |

IRewrtswindcw | Function graph | Surge - show | Surge - print |

Background color:
Standard text color:
Color of values in range:

Color of values out of range:

Default

il

Freview:
Standard text: I min. = 0 mA
Passed text: Ireal. = 324 mA
Failed text: I real. = 657 mA

*®m Environment Options m

General | Fies | Progmms | Resuts  ST3300 | Dummy | |[Colors |

Results window ||F|_|ndinn araph ‘ Surge - show | Surge - print |

Background color:

Color of title:

Color of names of axis:
Color of measured values:
Color of min. limit:

Color of max. limit:

Color of good time:

Color of axis:

il

Defautt |

Function test

Current [#]

=
)
w
o
e
@
~
e
w

Time [s]

Fig. 26: Tab "Results window"

= Epvironment Options E

General | Fies | Progmms | Resuts | ST3800 | Dummy | [Color |
Results window | Function graph | Surge - show | Surge - print |

Background color: _
Color of itl: [
Color of ads: ,7
Color of names of axs: —
Color of master curve: ]
Color of measured curve: _
Color of high frequency: _
Color of tolerance band: ,7
Caolor of names in legend: —

Default |

0123456 7891011121314 1516 17 18 19 20
Recording time [us]
Master Measured —— Tolerance Hi frequency

Fig. 28: Tab "Surge — Show"

oK Cancel |

Fig. 27: Tab"Function Graph"

= Epvironment Options E

General | Fies | Progmms | Resuts | ST3800 | Dummy | [Color |
Results window | Function graph | Surge - show ||Surge-print |

Background color: ,7
Color of tle: I
Color of axs: I
Color of names of axs: ]
Color of master curve: ]
Color of measured curve: _
Color of high frequency: _
Color of tolerance band:

Caolor of names in legend:

Default |

Woltage [W]

012345678 8510112131415161718 1520
Recording time [us]
—— Master —— Measured Tolerance —— Hifrequency

oK Cancel |

Fig. 29: Tab "Surge — Print"
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3.2.4 User Administration

The software has a built-in User administration. Here all users of the software must be registered. To get into
the program for the first time, you have to enter "SPS" as user and password both. After this, you can enter new
users with their depending passwords and rights (see Fig. 30).

After having given the users and rights confirming your needs, we recommend to delete the
user "SPS" in order to avoid abuse of the software.

enocuanvsms K|
SPS d — RIGHTS
TEST
[~ Edit programs
T

[+ Select programs

[+ Perform tests

[~ Change environment
[~ Change HW settings

[~ Add & delete users

[~ Skip dummy test
=
Add Delete | Impaort | OK I

Fig. 30: User administration

Explanation of the rights:

Edit programs enables editing of test programs

Select programs enables loading of test programs

Perform tests enables to switch to the modul e »testing«

Change environment enables changes of program environment

Change HW settings enables changes of hardware settings

Add & delete users Enables to make changes in Options/ User administration

Skip dummy tests Allowsto skip the daily dummy test (if dummy test is activated)
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3.3 The Product List

The product list contains the assignments between devices/article numbers and the test program to use for each
kind of device. Hereby it is possible to automatically load the correct test program for each DUT by scanning
its barcode.

rm Product list [x]
Product 1D: [RD1122
Test program: jwhite test xaml
Device: Feal device no. 1122
Remark: [glows white

Product ID Test program
(R g
vD1122 blue test xml vitual device no. 1122 glows blue

VD1124 red test xml vitual device no.1124 glows red
VD1126 areen testxml vitual device no.1126 glows green

Add Edit | Delete | Import | oK I Cancel

Fig. 31: the Product List

The values for Product ID and Test program are of particular importance:
e For Product ID one must enter exactly that character sequence that will be read from the DUT during
testing.
e For Test program the exact name of the test program to use for the given type of DUT must be entered.

e The entry for Device may be of free form — it deals only for information of the tester, and for logging
purposes in the test protocol.

e The same goes for the entry Remark.

Note: The entries, Device* and ,,Remark” are present only if in the menu Options/General it was
defined to not read these values from the barcode.

To enter a new kind of device into the product list, or to edit the properties of an existing one, the buttons
»Add" resp. , Edit" will open anew dialog window, in which the needed data can be entered:

Product |D: |RD1122]
Test program: jwhite test xml Browse... |
Device: Ireal device no.1122
Remark: Iglnws white
oK I Caneel |

Fig. 32: dialog window ,nhew product”
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3.4 Module ,Editor”

3.4.1 General

With the editor module you arrange the test, parametrize the single test steps and archivate the test programs.

All test programs created with the editor are stored in the built-in hard disk and are available for later testing.
Each test program has a definite name (plus extension *.prg). The name should be product-related for programs
to be easy to identify.

Each test program has the following structure:

e genera information: name of DUT, author, etc.

e protocol information: Whether a protocol will be created, and how should it look like.
e sequence of test run

e aninternal statistic module (numeric), embedded in the program file.

The sequence of the test run is displayed in the middle of the window and can be changed with the editor's
tools.
The single test steps can be:

e inserted: anew test step isinserted by double-clicking a step from the list on the left side.

o deleted: the test to be deleted has to be highlighted, then it can be deleted by keyboard's "del" key.

o edited: double-clicking atest step in the program listing will open the parameter window.

e moved to adiffernt location in the program: thisis done by "dragging” atest step with the mouse.

e copied: duplicating atest step can be done by additionally holding the "strg" key while moving the test

step.

By means of the menu item "File / Print" the actual program inclusive all test parameters can be printed to a
connected printer.

Each test step can be changed by either marking it and selecting "edit" from the right-click context menu, or by
simply double-clicking it.

By doing so, a new window will open in which all parameters of the test step can be adjusted. (See chapter 3.5:
"Description of test parameters'.)

Each test step by default receives a name characterizing the test step. In the parameter window this name can
be edited to confirm with the DUT the program iswritten for (like e.g. "Surge Test L2-N").
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3.4.2 Editor: Testinfo

*m DAT3800 Program Editor - [D:\DAT3800_v2015\Programs\alltests-ST3800-exml]*
File Module Options Tools Language About
P T = ¢
U3 4 % =] /@ ) O]
TV - Text Visual Step
PV : Picture Visual Step 01 TV - Text Visual Step
ISZG - “‘Surgl;.TesEr o 02 PV - Picture Visual Step
2 Insulation Te: .

H2 - High Voltage Test EHes iSurge =
FD - Feld direction test oz = In.sulat\on U=
R3 : 3phase Resistance Test 05 H2 - High Voltage Test
R5 - Resistance Test 06 FD - Field direction test
BC : Barcode Read Test 07 R3 : 3phase Resistance Test
TR : Protocol Information 08 R5 - Resistance Test

05 BC : Barcode Read Test

10 TR - Protocol Information

11 ZZ - TESTCLOSING
Device |Te5( Dummy #1 Created by: EUTOLOGIN Protocalling: date Change |
Remark: IPass'es all tests Created on ID_Z.{B.ZDDS 13:46:11 . |

Tests totally: [ Clear
Next serial rr.: 1234569 Last change by. WUTOLOGIN
Program status: (+ Enabled
Protocol print never = Last change on: 082009 13:50:37 = Disabled
[ [ 02.03:2009, 13:54:20
Fig. 33: Program editor

In thetitle bar you see the path and name of the actual test program.
Below there is the menu bar (see paragraph 3.2, p.19).

e Thelist window on the left shows al test steps that are available to be used.

Thelist window on the right shows the actual test program.

In the lower part of the window there are the input fields for the general data on the DUT. You can enter here
the person who is doing the testing, description of device, comments and serial number. This information does
not effect the test run will, however, be shown for information in different windows and written out in the

documentation.
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3.4.2.1 Protocolling to a Printer

The program allows the output of the test results on the printer. Same happens after each test run. Via the drop-
down list "Protocol print" this procedure can be controlled.

Below print possibilities are available to the user:

List element Function

never do not print protocol

always print protocol after each test

if failed print protocol only if test result was "Fail"

if passed print protocol only if test result was "Passed"
Failed steps Protocol only the test step that caused the error

The chosen settings are specific to the actually loaded test program, and are saved together with it.

3.4.2.2 Test Statistics

In this test program there is a tabular statistics for each program. The passed, failed and invalid tests are
counted and the results of each single test step are recorded. The info window shows the number of all the
tests.

The tabular statistics can be deleted via the button "Clear". Deletion of the statistics has to be acknowledged
viaasafety inquiry.

WARNING

Do you really want to clear the statistics of performed
tests?

Fig. 34: Safety inquiry

If the statistics should be completely disabled (e.g. temporarily for set-up tests with new DUT types), this can
be done by going to "Options/ Environment / General", and disabling the entry "statistics".
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3.4.2.3 Protocol settings

»m Protocolling
r— Protocol file name

i+ Date - data format : Pyyyymmdd XML

i Tester - string format : fiirst 30 characters] XML

i Device - string format : fiirst 30 characters] XML

i~ Serial nr. - string format  Fiirst 30 characters] XML

" Remark - string format : ffirst 30 characters] XML

" None

OK I Cancel |

Fig. 35: Dialog window "Protocolling"

After each test the test and measuring results are stored in a protocol file. By pressing button "Change" in the
panel "Protocolling” the user can determine the name of the protocol. Fig. 35 shows the dialog window for

defining the name.

Item Function

Date File name is made up from date of day. The date format is Pyymmdd.
E.g. a protocol file created on May 07, 2009 would be filed under P20090507.XML.
This pre-setting will be advantageous in as much asanew file is created every day.

Tester File name s created from the first 30 letters of the operator name

Device File nameis created from the first 30 letters of the name of the device.

Serial nr. File nameis created from the first 30 letters of the serial number.

Remark File nameis created from the first 30 letters of the remark.
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3.4.3 Editor: Test steps

The organisation of the test steps and the definition of the test run is managed directly in the main window of
the program editor:

#m DAT3800 Program Editor - [D:\DAT3800_v2015\Programs\alltests-ST3800-exmi]*
File Modue Options Tools Language About

U @ 4 3=l / Q)

SG - Sumge Test
12 - Insulation Test
H2 - High Voltage Test

02 PV : Ficture Visual Step
E} 025G : Surge Test

) oo Comparation method: Master curve Fpassed:  CONTINUE
R3 - 3shase Resstance Test Masterfle = D:ADAT3800_v2015\Master c...\master000:xml ffailed. ABORT
R5 : Resistance Test Emorarea (CH1) : min. 90.0 % max. 110.0 %
BC : Barcode Read Test
TR : Protocal Information I 0412 : Insulation Test
B 05 H2 : High Voltage Test
- Testtime 5s If passed: CONTINUE
Ramp time 0s f failed: ABORT
U start = ov
U nom = 15 kV
I min = 0 A
I ma. = 100 pA
Ramp emor = nomal
Test mode = testf)
Safety ctr = of
= 06 FD  : Field direction test
Test time = 5s If passed: CONTINUE
Direction right f failed: ABORT
Freq.min. = 45 Hz
Freq.max. = 55 Hz

07 R3 - 3phase Resistance Test
08 R5 - Resistance Test

03 BC - Barcode Read Test

10 TR : Protocol Information

11 ZZ - TESTCLOSING

BB EEE
FEEE

Device: |Tast Dummy #1 Created by: PUTOLOG\N Protocolling: date Change
Remark: Pass'es all tests Created on: FE[BZDDSTEI-!GTT
I Tests totally: 6 T
Next serial rr. 1234569 Last change by: FUTOLOG\N
Program status: {* Enabled
Protocol print: never = Last change on: E 02.2009 13:50:37 " Disabled

[ [ 02.09:2009, 13:56:58

Fig. 36: Editing of a test program

The list window on the left shows all the test steps available in the program. By double-clicking one of these
test steps same isincluded in the test run list. Before inserting a new test step the step after which this new step
is to be inserted should be marked in the test run list. With this double click the respective parameter window
of the new test step opens automatically, and after editing the parameter and closing the parameter window the
new test step will appear at the desired position in the test run list.

The list window on the right shows the current test program.The test steps are shown one by one with step
number, grammal ogue and definition of each step

Before and after each test run the test steps "TEST OPENING" and "TEST CLOSING" are arranged automatically.
Thisway certain operations can be defined at the beginning and at the end of atest run.

By means of the [+] symbol, each test step can be switched between "brief" and "detailed" display mode. In
"brief" mode, only the step number, step type and step name are displayed. When switching a step to
"detailed", it is shown with all of its parameters and settings.

To change the order of test steps, each test step can be "dragged” with the mouse to another position in the test
program. (Except for the steps"AA" and "ZZ", which cannot be moved.)

Moreover, test steps can be handled in the Windows-typical manner of "cut", "copy" and "paste”. To do so, a
test step must be marked by the mouse, then one can perform the appropriate action by right-clicking the step,
and using the context menu that will pop up.

To save the current test program to the harddisk, choose the menu item "File/ Save" or "File/ Save as...".
"Save" will just save the file with the current name.
"Saveas..." allowsto choose another file name.
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% electronic

3.5 Description of Test Parameters

3.5.1 General Information

The test steps have all common dialog elements or test parameters. With the "Text Visual Step” as an example,
the make up of the dialog windows for the common test parametersis explained:

rm (TV) Text Visual Step E
Step #: 1
Title ITe:d Visual Step
I PARAMETERS | 'YES=passed, NO=failed j
~ TEST DIALOG plF e
Text: {+ Cortinue
This is the question: " Gotostep l:_
YES or NO? €~ Finish
r— IF FAILED
¢~ Cortinue
] i " Gotost 0
s=ml= Thisisthequestic Tecrort | ——
i+ Finish
Background Color |
|¥ Repeat possibility
Freview | [~ Write @ comment
i STEP TYPE [¥ Save & print in protocol
= Info step
& Visual test
€ Funcion test
i~ Control step
" Break st
s 0K I Cancel |

Fig. 37: Dialog window with test parameters (e.g.: 'Text Step)

Common paramters:

Dialog element Function

Sep# The number of the actual test step in the test program.

Title Labelling of test step. Display on test run window and during test run. You can
also give ingtructions in the title for the testing person, e.g. »protective wire test
at fan/ventilated motor«

Test time Duration of the test step. (Not availablefor TV & PV.)

IF PASSED / It is possible to make "jumps' in the order of the test program, depending on

IF FAILED whether the result of a test step was "Passed” or "Failed". The possibilities of
branching are:

- Continue Thetest run is continued with the next stepin the list
-Goto A jump is done to the test step entered here.
- Finish A jump tothetest step "ZZ" is performed.

- Repeat possibility

- Write a comment

- Save & printin protocol

OK
Abbruch

If the test step result was "Failed”, the tester is asked whether the step shall be
repeated. If there's no error during the repeated step, the test result is "Passed.”

Only for Text & Picture Visual Sep

Only for Text & Picture Visual Sep

Accept all changes and close the parameter window..
Reject all made changes and close the parameter window.
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3 Description of the Software

3.5.2 Start of Test (AA)

rm (AA) TEST OPENING

Step #: HI

Title: |TEST OFENING

— PARAMETERS
W Info dialog
[ Edit Device
[v Edit seral nr.
[~ Edit Remark
v Edit comment
[~ Start dialog

AFTER STEP
* Continue
" Goto step #]0

Fig. 39: Test parameters "Start of Test"

When "Info Dialog" is checked, a window with information about the DUT will be shown at the start of each

test (see Fig. 57).

If the user shall be able to edit certain DUT data when a test starts, the wished positions have to be checked

here.

When "Sart dialog" is checked, then at every start of atest run the testing person will be requested to contact

the DUT.

Surge tester ST 3800
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3.5.3 Text Visual Step (TV)

»m (TV) Text Visual Step |
Step #: 1
Title: IText Visual Step
[ PARAMETERS | YES=passed, NOfailed =
~ TEST DIALOG [ —
Text: * Continue
This is the question: " Gotostep l_
YES or NO 7 "~ Finiish
— IF FAILED
¢~ Continue
s=mel: Thisisthequestic Teifot || | CCotser
" Finiish
Background Calor |
¥ Repeat possibility
Preview | [~ Wiite a comment
~STEPTYPE— ¥ Save & print in protocol
i Info step
% Visual test
 Furiction kest
i Control step
i OK I Cancel

Fig. 40: Test parameters "Text visual step”

In the test step Text visual step the dialog elements have below functions:

Dialogelement Funktion

Text Contents of thisfield is displayed when step is executed. The message has
to consist of a minimum of five characters.

Text font Choose the desired font for the message text

Background color Choose the color of background on which the message will be displayed

Preview Have alook on how your message will appear

Write a comment If thetest is confirmed with NO, one can enter a comment to the test

Save&printin protocol  If not checked, the test will neither appear in the PKL nor will it be printed

YES=passed, NO=failed By switching this parameter, it is possible to revert answer logic for certain
questions ("Is there smoke coming out of the DUT?" — "NO" —» result PASS)

Sep type

Info step Choose this to give any information to the tester. There will only be an OK
button to acknowledge the message.

Visual test Choosing this option forces a dialog to appear which can be quitted with
YES or NO. In case of NO, DUT hasfailed the test

Control step Thistest typeisfor information only. No test result PASSED or FAILED.
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3.5.4 Picture Visual Step (PV)

»m (PV) Picture Visual Step I
Step #: [i
Title: IPidure Visual Step
I PARAMETERS | YES=passed, NO=failed j
~ PICTURE FILE e
|D:\DAT3800_v2015\Pictures\Animal1 jpg i+ Continue
o " Gotostep IC_
; " Finish
—IFNO
ot " Continue
Eomr. "'"' i " Gotostep IC
e (' Finish
ko You SEE AN ANl@
A S = I” | Repeat possibility
Load | Show | Convert (" wmf) | ™| wiite & comment
— STEF TYFE [¥ Save & print in protocol
= Info step
 Visual test
€ Function test
f+ Control step
¢~ Break st
S [ ok | cancal

Fig. 41: Test parameters "Picture visual step"

In the test step Text visual step the dialog elements have below functions:

Dialog element Function

Load Opens standard »open file« dialogue to choose an image

Preview Have alook on how things will look on paper

Create If you want to create a new image, you can start the image editor with this

Write a comment

Saveg& orint in protocol

YES=passed, NO=failed

Sep type
Info step

Visual test

Control step

button. You can set the path to your preferred image editor in the menu
optiong/environments/editor. The default setting pointsto M S Painbrusht

If the test is confirmed with NO, one can enter a comment to the test.
If not checked, the test will neither appear in the PKL nor will it be printed

reverts answer logic (see Text visual step)

Choose this to give any information to the tester. There will only be an OK
button to acknowledge the message.

Choosing this option forces a dialog to appear which can be quitted with
YESor NO. In case of NO, DUT hasfailed the test

Thistest typeisfor information only. No test result PASSED or FAILED.

Surge tester ST 3800
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3.5.5 Surge Test (SG)

Choosing the test step " Surge Test", the following window appears:

[~ | Frequency measuritg
[V Corona

rm (5G) Surge Test I
Step #: |§
Title: |Surge Test
I PARAMETERS | — IF PASSED
~ COMPARE METHOD —— - MASTER CURVE @ Continue
" Goto step I:
& Master curve Flename: [D\DAT3800_v20. \master000ami A
™ Double test " | -
[aster settings
B ehee ~ IF FAILED
~ TEST TYPE [Emorarea | Dff.ares | Tolerance | Corona | € Continue
[¥ Emorarea LIMITS " Goto step I:
[V Diff. area analysis Minimum [%]  Maximum [3] & Finish
[~ | Damping process ¥ Signal channel I 90.0 1100 [~ Repeat possibility
¥ Tolerance band [~ Hifrequency IT 110.0

Dialog

— SAFETY CTRL.
" Off
= Impulse
= Hold
oK I Cancel
Fig. 42: Test parameters "Surge test"
element Function

COMPARE METHOD

- Master curve

- Double test

MASTER CURVE

- Master settings

Chooses which comparison method to use:
The curve obtained from the DUT is compared with a reference curve

The curves of two different surge impulses are taken from the DUT, and are
compared with each other

Shows the name of the actually chosen master curve.

Opens the masterkurve editor, with which one can edit existing curves, or
record new ones. Please see chapter 2.2, page 14ff.
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3 Description of the Software

— COMPARE METHOD —— — TRIGGER SETTINGS
= Master curve Voltage: IT v
f* Double test
" 3-phase

= IEST TYFE
|+ Emor area

Voltage range: auto - e |
Recording time: I 100 p s Masier seling= |
Impulses: | 1

Dialog element

Fig. 43: Method ,Double test”

Function

TRIGGER SETTINGS

- Voltage

- Voltage range

- Recording time

- Impulses

- Load parameters

- Master settings

Settings for the comparison method "Doubl e test":

Sets the test voltage to perform the surge test with.

Possible settings are 500 — 6000 V.

Sets the voltage range for the scale of the diagram (y-axis). This can be
either done automaticall (acc. to the chosen test voltage), or can be set
manually. For some DUTs it may be necessary to chose the range manually,
in order to get an optimal display.

Sets the range of the x-axis.

With "Envelope”, the distance between master curve and tolerance band is
defined. "Tolerance" then defines how much of all measured samples are
allowed to be located outside of the tolerance band.

A previously saved data set for "Trigger settings' can be loaded here

Opens the masterkurve editor, with which one can edit existing curves, or
record new ones. Please see chapter 2.2, page 14ff.
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IErrorarea ‘ Diff. area | Tolerance ‘ Corona ‘

LIMITS
Minimum []

[s0 [ 700

Mezsimum [%]
¥ Signal channel
[~ Hifrequency

Emor area ||Diﬁ'.area | Tolerance | Corona |

LIMITS
’7 Minimum:l 00 % I'U'Iaximum:l 200 %

Fig. 44: Tab "Error area"

Fig. 45: Tab "Diff. area"

Emor area ‘ Diff. area ||To|emnc:e ‘ Corona ‘

Emor area | Diff. area | Tolerance ||Cnrona |

Enve-lope:l 10.0|/%

" EVALUATION

LIMITS

Tolerance: m = Minimum [3:] Madmum [%]
¥ Signal channel | 90.0 I 110.0
[~ Hifrequency [ 900 | 100

Fig. 46: Tab "Tolerance"

Fig. 47: Tab "Corona"

Dialog element Function
TEST TYPE Chooses the method of curve evaluation:
- Error area The values "minimum" and "maximum"” define how big the area (i.e. the

- Diff. area analysis

- Tolerance band

- Corona

integral) of the measured curve is alowed to be, in percentual relation to the
master curve.

The values "minimum" and "maximum" define, how big the difference area
between master curve and measured curve may be, in percentual relation to
the master curve.

With "Envelope”, the distance between master curve and tolerance band is
defined. "Tolerance" then defines how much of all measured samples are
allowed to be located outside of the tolerance band.

This method evaluates the high-frequency component (hoise) of the input
signal. Thresholds are given in percent, relative to the mean absolute signal
amplitude.
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3 Description of the Software

3.5.6 Insulation Test (12)
= (@2) inalation Test
Step #: ﬁ Step #: ﬁ
Title: IInsuIation Test Title: IInsuIation Test
[ PARAMETERS | PIDAR | - IF PASSED PARAMETERS | [FI/DAR |
— RAMP ERROR (2 Contims ~ POLARIZATION INDEX
" Gotostep IC o
Test time: I 5 & i Extra  Finish I~ Polarization index
Ramp time: I 0 s HEE Min. value: IT %
— IF FAILED '
Ramp down r ~ CONNECTION Max.value: | 300 %
& Socket {~ Continue - - — -
U start: I 0 |wDC ~ P  Gotostep l_
Unom.- 500 VDC - fone & Frish — DIELECTRIC ABSORPTION ABILITY
SK2 ) . . .
R min.: Mmoo I~ Repeat possibility B S e i e
(100 kOhm - 483 5 MOhm) [EHFETETEL Min vaue: [ 80 %
+ Off
- o A Max. value: [ 1500
|Rimin.:  Impuse e valu
IR max.: 399m A  Hold
[~ show overimit's values
WARNING! Overimit's values are not calibrated! oK I Cancel |

Fig. 48: Test parameters "Insulation test"

Thisisthe test setup for the Insulation test of ST3800 devices:

Dialog element  Function
Ramp time Time for voltage to be increased to maximum (when "0", no ramp is used)
Ramp down If checked, at the test’s end the voltage will be decreased instead of just switched off
(sametime asfor "ramp up")
U start Starting val ue of test voltage when voltage ramp is used
U nom Nominal value of test voltage
R min Minimum of required resistance for test result "PASS"
Ramp error (see also device 3800 operating manual)
Extra/ MBE Type of current control during voltage ramp: software control (Extra) or hardware

Safety control

Off
Impulse
Hold

control (MBE)

Method of safety control resp. test starting:

Off = test is started immediately
Impulse = test starts with simple activating of start signaller
Hold = start signaller must be hold until the test step has finished
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3 Description of the Software

3.5.7 High Voltage Test (H2)

#m (H2) High Voltage Test [ x| #m (H2) High Voltage Test
Step #: E Step #: |5
Tile: JHigh Votiage Test Title: |High Vottage Test
[ PARAMETERS | MODES |  IF PASSED PARAMETERS | [ MODES |
) Cimtime — TEST MODE
{~ Gotostep I:
me: | & Test
Test time: 5 s ¢ Frish (: est i)
Ramp time: I 0 = B
Ramp down r e — SAFETY CTRL.
U start: D vDC Lo RAMP ERROR & OfF
e [ 15k vbc ‘ Gotostep : " Nomal » T
B _ @ Finish  Exra  Hold
P I S I~ Repeat possibility ~ MEBE
| min.: 0 (A
| mane.: I 100 p A
QK I Cancel |

Fig. 49: Test parameters "High voltage test"

Thisisthe setup for the High Voltage test of ST3800 devices:

Dialog element  Function
Ramp time Time for voltage to be increased to maximum (when »0«, no ramp is used)
Ramp down If checked, at the test’s end the voltage will be decreased instead of just switched off
(sametime asfor "ramp up")
U start Starting value of test voltage when voltage ramp is used
U nom Nominal value of test voltage
IR min Minimum of allowed current during volt.ramp (only active when Ramp error = Extra)
IR max Maximum of allowed current during volt.ramp (only active when Ramp error = Extra)
| min Minimum of allowed current during actual test
I max Maximum of allowed current during actual test
Ramp error (see also device 3800 operating manual)
Normal / Type of current control during voltage ramp: software control (Extra) or hardware
Extra/ MBE control (Normal or MBE)
Test mode
Test (t) test ends when [test time] has expired
Endless test isrunning endlessly (must be aborted manually)

Safety Control

Method of safety control resp. test starting:

Off Off = test is started immediately

Impulse Impulse = test starts with simple activating of start signaller

Hold Hold = start signaller must be hold until the test step has finished
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3.5.8 FD: Field Direction test

3 Description of the Software

rm (FD) Field direction test
Step #: E
Title: |F|e|d direction test
[ PARAMETERS | ~ IF PASSED
DIRECTION o
~ Gotostep IC
Test time: I 5 | s i Left o Frish
i+ Right
— FREQUENCY LIMITS B l;FNLED
Continue
i+ Absolute Freq. min.: I 45 | Hz  Gotost I'_
oto step 0
Freq. max.: I 55 Hz = Finish
I~ Repeat possibility
" Relative Freq. medial: I—‘ Hz
5+ 5%
OK I Cancel

Fig. 50: Test parameters "Field direction test"

Thisisthe dialog for the field direction test of ST 3800 devices:

Dialog element Function
Test time Time for the FD test to be performed
Direction Chooses the expected field direction: either "Left" or "Right”

Freguency Limits

Setting of limits for the rotary frequency

Absolute Uses absolute limits:
Freg. min Minimum of required frequency
Freg. max Maximum of accepted frequency
Relative Usesrelative limits:
Freqg. medial Sets the average wanted frequency
- Maximum allowed negative deviation of f
+ Maximum allowed positive deviation of f

Surge tester ST 3800
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3 Description of the Software

3.5.9 R3: 3-phase Resistance Test

rm (R3) 3-phase Resistance Test
Step #: 7
Title: |3-|3hase Resistance Test
— RESISTAMCE LIMITS WIRES rIFPASSED ————
% fAbsolute R min.: I M o % awires * Continue
R masc. 100 = Gwires = Gotostep IC
¢ Finish
i~ Relative R medial: I 100 9]
— IF FAILED
I 5 'I 10 % ¢~ Continue
™ Gotostep I:
R diff. mae.: I 1 Q o=
I~ Repeat possibility
— TEMPERATURE CORRECTION
I~ temperature comection ] i
oK I Cancel |

Fig. 51: Test parameter "3-phase resistance test" (R3)

Thisisthe dialog for the 3-phase resistance test:

Dialog element Function
Wires Specifies whether the measurement is done by separate sense-lines ("6-wires'), or
conventionally over the source lines ("3-wire").
(The contacting of the DUT has to be done in accordance to this setting!)
Absolute Uses absol ute thresholds for resistance:
R min Minimum allowed resistance
R max Maximum allowed resistance
Relative Uses relative thresholds for resistance:
R medial Sets the average expected resistance
- max.allowed percentual deviation, negative
+ max. allowed percentual deviation, positive
R diff. max. Maximum allowed difference between the resistances obtained from each wire
Temperature Correctn. When chosen, the obtained resistance is normalized to a standard temperature

(usually 20°C).

page 50

Surge tester ST 3800



% e|eCtrOnIC 3 Description of the Software

3.5.10 R5: Resistance Test

rm (R5) Resistance Test
Step #: I§
Title: |Resistance Test
PARAMETERS | [IFHEE =
* Continue
~ Gotostep IC
Test time: I 1
sstime :  Firish
r I;ES ISTANCE LIMITS .7 — IF FAILED
Absolute R min.: I 10 Q  Continue
R ma.: 100 fod ™ Gotostep IC
&+ Finish
" Relati R medial: I 00
e L & [~ Repeat possibility
I = I 1
— TEMPERATURE CORRECTION
[~ temperature measurement
[~ temperature comection
oK Cancel

Fig. 52: Test parameters "Resistance Test" (R5)

Thisisthe dialog for the test step "Resistance Test":

Dialog element Function

Absolute Uses absol ute thresholds for resistance:
R min Minimum allowed resistance
R max Maximum allowed resistance

Relative Uses relative threshol ds for resistance:
R medial Sets the average expected resistance

- max.allowed percentual deviation, negative
+ max. allowed percentual deviation, positive

temperature measuremnt. This option has to be chosen for the very first resistance test within a test
program, in order to record the actual environmental temperature.

temperatur correction When chosen, the obtained resistance is normalized to a standard temperature
(usually 20°C).
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3.5.11 BC: Barcode Read Test

rm (BC) Barcode Read Test E
Step & E
Title: |Bar\:nde Read Test
PARAMETERS r IF PASSED
' Continue
Walue name: |Dewce barcode £ Goto step IC_
 Finish
r— IF FAILED
" Continue
~ Goto step 0
' Finish
[~ Repeat possibility
oK I Cancsl

Fig. 53: Test parameters "Protocol information”
By means of thistest step, it is possible to read the barcode from a DUT during a running test program.

The read barcode will be included in the test protocol.

page 52 Surge tester ST 3800



% electronic

3.5.12 Protocol Information (TR)

3 Description of the Software

= (TR) Protocol Information

Step #: 10

Title: IPrDtoc:oI Information

~ TEXT FILE
|D:\DAT3800_v2015\Texts\TrTest 1 bt Load

Teat 1 -
Text2 _I
Textd

Textd

Text5

Fig. 54: Test parameters "Protocol information”

The step "Protocol Information” is not really a"test”, its purpose isto insert any text into the test protocol.

To do so, one has to create the desired text with an editor (e.g. Windows-Notepad), and save it to a suited
location, e.g. C:\ST3800\TXT.

At that place of the test sequence, where the text shall appear in the protocol, one adds the step "protocol
information". By means of the button load, one selects the desired *.txt file.
Its content is then displayed in the preview window.
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3.5.13 ZZ: Test Closing

vm (ZZ) TEST CLOSING |
Step #: 11
Title: ITEST CLOSING
— AFTER FAILED TEST AFTER STEP
I~ Repeat dialog " Goto step IC
I~ Stop £+ Finish
[~ Edit comment
[~ Next test dialog
[~ Show resutt dialog Time: I e
QK I Cancel |

Fig. 55: Parameters of "Test closing" (Z2)

Here the following adjustments can be made:

Dialog element Function
After Failed Test Decision what to do in case of test result "Fail":
Repeat dialog When checked, the possibility to repeat the whole test is given. In case of test
repetition, the serial number is not auto-incremented.
Sop If thetest run failed, the testing cycle is stopped.
Edit comment Offersthe possibility to edit the "comment" field after atest run.
Next test dialog After the test run a message box is displayed asking if there is another test to
perform.
Wait time Waiting time in seconds in which the result of the test is displayed.
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3.6 Program Module "Testing"

When programing of the test programs has be done, testing can begin. With the button "Test" or with the key
"F1" one gets to the menu Test. Now it is possible to work with either the actual program (as shown in the
window’s title bar), or to load a different program by means of the button "Load".

*m DAT3800 Testing - [D:\DAT3800_v2015\Programs\alitests-ST3800-e.xml]
File Module Options Tools Language About

3 = 20 =

Tester. FUTOLOG\N S/N: ‘1234572 DEMO VERSION

o ? #H00 AA: TEST OPENING
? HO1 TV: Text Visual Step
~-[¥] 9 #02 PV: Picture Visual Step
? #03 5G: Surge Test
i 9 #04 12: Insulation Test
- [¥] 9 #05 H2: High Voltage Test Prirt protocol
~-[¥] @ #06 FD: Field direction test never -
¢ #07 R3: 3phase Resistance Test
~-[¥] ¢ #08 R5: Resistance Test Fint Piotocol
? #03 BC: Tost Fiint Errars
; ¢ #10 TR: Protocol Information
- %9 #11ZZ: TEST CLOSING
Test Info
PAUSE
BREAK
#1 TV: Text Visual Step PASSED -] END
Queston = This is the guestion Answer: YES -
YES or NO 7 Fassed
#2 PV- Picture Visual Step fisid
Picture : D:ADAT3800_v2015\Pictures'Animal 1 jpg Enrar
Answer: YES _
#3 SG: Surge Test PASSED [ummy test
Master file DADAT3800_v2015\Master curves'masterD00:ml
Master curve : REFERENZKURVE
Result curve : file.//DADATIE00 v2015\Measured-curves'\P20050902-000000002127-001 xml Start
Picture + fle://DADATIB00 vw2015\Curve images\P20050302-000000002127-001 ong
Emorares @ min. = 9000 % real = 9848 % m; = 110.00 %
Tolerance Envelope = 10.00 % Tolerreal = D17 % Toler max. = 500 % Eailing
Coronatest : min. = 35000 % real = 100.96 % max. = 11000 %
Step
Finished on: 02.09.2009 14:34:55 PASSED
End
ZI System It
DAT3800 (DU-3010) ‘ ready 02.09.2009, 14:35:18

Fig. 56: Program Module "Testing"

In the upper part, the test program with its single test stepsis shown.
To the upper right, the symbolized ,, Signal lamps* show the actual testing status:

yellow — testisrunning
green — test result "Passed"
red — test result "Failed"

On theright side, there are the functional buttonsto control the test runs:

Start — Thiswill start the automatic test run. All test steps of the program are executed sequentially.

Step —With this button, a"single step” test can be performed. When this button is used, only the test step
that's next in order will be executed. After that step has finished, the test run is paused, until the next step is
called by using the "Step" button once more.

Continue — If atest had been begun in "Step" mode, it is possible to switch to automatic mode again by
using the "Continue" button.

System init —thiswill initialize all connected hardware devices. If the Initialization returns an error, the test
program can not be started.
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3.6.1 Start of Test

When pushing the "Test info" button, or when "Info dialog” has been set in test step AA, the below window
will open. According to the settings in step AA, the contents of the fields can be edited.

»m TEST OPENING
Device |Tes‘. Dummy #1
Serial nr. : |1234567 (from scanner)
Remark |passes all tests
Comment : |Device is rusty!\
OK | Cancel

Fig. 57: Dialog window at the start of a test

3.6.2 Testing mode "Step"

The step by step test run guarantees that the DUT can e.g. be connected somewhere else or that changes can be
made between the test steps. When starting the test, the Start Window will appear first in which - if it was
activated in the editor - you can make changes. Then you are asked to connect the DUT. Each test step has to
be started with the key "Step". (A similar effect can be achieved by means of "info steps").

3.6.3 Faulty DUT

A faulty DUT is shown on the monitor by the message "FAILED". At the tester the red lamp "fail" lights up
(viaext. 1/0O of device, too) aslong asthetest isre-started or until the deviceisinitialized again.

" iti Thility" . epeat Stey
If "repetition possibility” was chosen for failed test [Repeatstep ]
steps ( see chapter 3.5.1), this dialog appears: Do you want to repeat the test step?

Yes | No |
(PASSIYES) (FAIL/NO)

Fig. 58: Dialog "Repeat Step"

3.6.4 Error-free DUT

If there is no error during the test then the message "PASSED" appears on the monitor and the green lamp
"pass’ lights up (viaext. I/O of device, too) aslong asthetest is re-started or the deviceisinitialized again.
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3.6.5 Interrupting arunning test

A running test can be interrupted by means of the buttons "Pause" and "Break”. Test steps that open a new
window (i.e. Text or Picture steps) do have their own Pause/Break buttons. Tests that are displayed directly in
the main window of the Testing modul e, these buttons are located at the right side of the main window.)
"PAUSE" interrupts the test run after the current test step has been ended.

"BREAK" will abort arunning test immediately.

A stopped test can either be cancelled with "End" or picked up with "Continue".

The status of the test is displayed in the upper text field. Here is displayed whether the test result was pass or
fail or if the test was stopped.
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3.7 Program Module "Results"

*m DAT3800 Results - [D:\DAT3800_v2015\Results\P20090817.xml] [_ O[]
File Module Options Tools Language About
O

3.3 = 20
;I Find

Station ID : Station 1

=

Program : alltests-ST3800
Started on : 17.08.2009 15:09:19
Ended on : 17.08.2009 15:09:48
Device : Dummy #1

Tester : AUTOLOGIN

Total resuft : PASSED

Serial nr. : 4

Remark : all tests good

# 1 TV - Textsichtschritt

Result : PASSED

Test type @ visual test

Question : " Dies ist die Frage: JA oder NEIN ?"
Answer : Yes

# 2 PV - Bildsichtschritt

Result : YES

Test type : control step

Filename : D:\DAT3800 v2015\Pictures\Animall.ipg

Answer : Yes

# 3 SG - StoBspannungspriifung

Result : PASSED

Compare method :  master curve

Test type : "Error area”

Master curve : D:\DAT3800 v2015\Master curves\master000.xml
Safety ctrl. : start and hold

Em. area ;. (signal) : 90 %

Em. area, . (signal} : 110 %

Em. area_; (signal) : 101.418 %

Picture : D:ADAT3800 v20154Curve images\P20090817-000000002121-001.pn

s A e T I

Load time: 0:11.851 [ [ 02.09:2009. 14:32:50

Fig. 59: Main window of the "Results" module

e Viathemenu File/ Load results, already existing protocol files can be loaded.
One can also load test programs via File / Load program, to view program related test statistics.

e The protocol can be printed viaFile/ Print.

e The button "Staetistics' opens a new window, showing the overall statistics of the loaded test program or
results protocol:

rm Statistics [— O]
passed: 2 falled: O totally:

0l

# H2- Hochepg Pri_/HV-Test

passed: 1 failed: 1 totaly: 2
# FD: Drehrichtungstest
passed: 2 failed: O totally: 2

# R3: 3-phasiger Widerstandstest

passed: 2 failed: 1 totally: 3
# R5: Widerstandsmessung
passed: 2 failed: O totally: 2
# BC: Barcode lesen Schritt
passed: 2 failed: O totally: 2
# TR: Protokoll-Information
passed: 2 failed: O totally: 2 Prirt
=

Fig. 60: Dialog window " Statistics"

By means of the "Windows Clipboard", marked parts of these display windows can be transferred to another
Windows application — e.g. Microsoft Word®. By doing so, you can record the protocols in a documentation.
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Annex A: Interface configuration

Annex

A

Interface configuration

A-1 External I/O-Interface X1

13

O O O 0O OO0 O0OO0OO0OO0OOo O
OO0 0O O0OO0OO0OO0OO0OOoOOo

14

plug ext. /0 25
(Dsub25, male, on rear panel)

PIN Signal Assignment
1 Output 1 EXT_PASS
2 Output 2 EXT_FAIL
3 Output 3 EXT_BUZZER
4 Output 4 EXT_TEST (active during complete test)
5 Output 5 not used
6 Output 6 not used
7 Output 7 not used
8 Output 8 not used
9 Analog Input D
10 —_— not used
11 Input 1 not used
12 Input 2 not used
13 Input 3 not used
14 Input 4 not used
15 Input 5 not used
16 Input 6 not used
17 Input 7 not used
18 Input 8 not used
19 — not used
20 +24 V DC ext. voltage against ground ?
21 +24 V DC ext. voltage against ground ?
22 —_— not used
23 — not used
24 GNS ground
25 GNS ground

1) electrically insulated from internal supply
2) has to be fed in from external

Surge tester ST 3800
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% electronic

Basic circuit for I/O interface X1:

1/0O Interface X1

PIN 20,21

Inputs 1-8

Outputs 1-8

PIN 24,25

+24V

Max. 200 mA per output
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A-2 Second external I/O Interface X2

19

N

O O O O 0O 0O 0O OO O0OOoOOoOOoOOoOOoOOoOOoOOo O
O OO0 0O OO OO0 O0OO0o0OO0OO0OO0oOOoOOoOOo

20 Plug ext. I/O (Dsub37) 37

PIN Signal Assignment
1 Output 1 not used
2 Output 3 not used
3 Output 5 not used
4 Output 7 not used
5 Output 9 not used
6 Output 11 not used
7 Output 13 not used
8 Output 15 not used
9 Output 17 not used

10 Output 19 not used

11 Output 21 not used

12 Output 23 not used

13 N.C. not used

14 N.C. not used

15 N.C. not used

16 N.C. not used

17 +24 V DC Voltage against ground

18 Gnex

19 Gnex

20 Output 2 not used

21 Output 4 not used

22 Output 6 not used

23 Output 8 not used

24 Output 10 not used

25 Output 12 not used

26 Output 14 not used

27 Output 16 not used

28 Output 18 not used

29 Output 20 not used

30 Output 22 not used

31 Output 24 not used

32 N.C. not used

33 N.C. not used

34 N.C. not used

35 N.C. not used

36 +24 V DC Voltage against ground

37 GNex

") internally generated voltage (not needed to be fed in externally)
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Basic circuit for interface X2:

1/O Interface X2

(+24V) PIN 17,36

Inputs 1-15

Outputs 1-15

PIN 18,19,37

Max. 200 mA per output
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Annex A: Interface configuration

A-3 Analog Interface X3

8
N
*\\VD O 0 0 0 0 0 J} N
) o e / ()

— \ o O o o
9 15
PIN Signal Assignment

1 Analog in

2 Analog out

3 24 V intern

4 24 Vintern

5

6

7 24 V extern

8 24 V extern

9 0 Vintern

10 0 Vintern

11 0 Vintern

12

13 0V extern

14 0V extern

15 0V extern
Note:

To use this interface without external supply, the PINs have to be brigded: 3+4 against 7+8, and 9+10+11

against 13+14+15.

When this interface is used with internal supply only, then no devices with a current consumption bigger than

0.5 A should be attached.

When the interface is used with external supply, attached devices may have a current consumtion up to 3 A.

Surge tester ST 3800
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A-4 Connector for sensor of direction of rotation X4

PIN Signal Assignment
1 +12V
2 GND
3 Sensor left
4 Sensor right

A-5 Serial RS-232 Interface X5

1
O\D@ o

plug RS232 (Dsub9)

5

PIN Signal Assignment

|| N[Ol | B[ W[IN]|PF

Interface configuration: 9600 baud, 8 data bits, 1 stopbit, no parity.
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B Technical Data

Annex B: Technical Data

Technical data of ST3800:

Dimensions:

Power supply:
Power fuse:
Power consumption:

H*W*D : 5 HU (222mm) * 19" * 440 mm

230 VAC +/- 10 % / 50 Hz
2x2As (slow)
max. 380 VA

Fan : built-in ( blowing out through rear panel )
Environmental conditions: temperature: +15°C — +40°C
humidity: max. 70% ( not condensating )

Testing part:

High voltage source:

Surge capacity:
AD converter for surge
curve recording:

storage temp.: +5°C — 50°C

programmable 100 V — 6000 V DC
precision, reproduceability: + 1 % of max. dial

40 nF

8 bit / 50 MHz

Surge tester ST 3800
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C Terms of warranty

1. Warranty period

The warranty period is 12 months after delivery.

2. Conditions for a guarantee claim

The Surge tester ST 3800 must have been put into operation by qualified personnel at the customer's.
I nspections must be carried out regularly (once ayear) and thoroughly (by SPS electronic GmbH).

e Defective or worn parts have to be replaced immediately. The operation of such parts is forbidden for
safety reasons.

e Defective parts, subject to guarantee claims, have to be sent to SPS electronic GmbH for inspection.

e Defects occurred must be reported to SPS electronic GmbH immediately.

3. Beginning of guarantee period

Guarantee starts with the date of delivery note.

4. Guarantee

SPS electronic GmbH guarantees a good function of the high voltage test device, a conscientious and
professional design and manufacture as well as the use of high-quality material.

All parts are being replaced free of charge if parts became defective or useless during the guarantee period due
to the use of inadequate material, manufacturing faults or an imperfect engineering.

5. Excluded from guarantee

e Damages due to outside influences, above all because of handling malpractices or of local conditions.
Damages at devices from which the serial number has been removed, destroyed or falsified.
Wear parts, such as fuses, signal bulbs, etc.
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