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Copyright 
The rights on the publication and on the WinTR-AS® software program is at 
DR. STRAUSS GMBH Oberhaid / Baunach. 

This publication, or parts of it, as also the WinTR-AS® software program may 
not be reproduced in any form, by any method, for any purpose - expect in 
combination using DR. STRAUSS GMBH transient recorder systems. 

SOFTWARE PRODUCT LICENSE 

The SOFTWARE PRODUCT WinTR-AS® is protected by copyright laws and 
international copyright treaties, as well as other intellectual property laws and 
treaties.  

The SOFTWARE PRODUCT is licensed, not sold.  

You may only install one copy of the SOFTWARE PRODUCT on the computer 
controlling the TR-AS® digital recorder or similar hardware. You may also store 
or install a copy of the SOFTWARE PRODUCT direct or over an internal 
network to allow your other computers to use the SOFTWARE PRODUCT 
direct or over an internal network for storage or backup-copy or evaluations.  

However, you must acquire and dedicate a license for the SOFTWARE 
PRODUCT for each computer on which the SOFTWARE PRODUCT is used or 
to which it is distributed. A license for the SOFTWARE PRODUCT may not be 
shared or used concurrently on different computers. 

Limited Warranty 

DR. STRAUSS GMBH makes no warranty, either expressed or implied, 
including but not limited to any implied warranties of merchantability or fitness 
for a particular purpose, regarding these materials and makes such materials 
available solely on a "as-is" basis. 

In no event shall DR. STRAUSS GMBH be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or arising 
out of purchases or use of these materials. The sole and exclusive liability to 
DR. STRAUSS GMBH, regardless of the form of action, shall not exceed the 
purchase process of the material describe herein. 

DR. STRAUSS GMBH reserves the right to revise and improve its products as 
it sees fit. This publication describes the state of this product at the time of its 
publication, and may not reflect the product at all times in the future.  
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1 TR-AS® - Measuring Systems 

1.1 DERA 6  Desktop System 

 

 
 
 
 
 
 
 

front view: 
 
3,5" Floppy 
CD-ROM 
 
Power control 
Display control 
 
Keyboard drawer 

rear view: 
 
fan 
 
10 V direct input 
BNC-cable 
10 V divider output 
1600 V input 
 

fan                                Network Connection 
mains output                  fiber glass 
connector 
fuse / mains input        type ST/SC      RX/TX  
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1.2 TR-AS® RC 4  Remote Control System 
 

 
 
 
 
 
 
 
 

 
 

The TR-AS® RC Remote Control Systems are connected via the network 
connection to a remote control PC and controlled directly by WinTR-AS® 
software or alternatively e.g. by Ultra VNC software.  

Additional information for operation can be found under VFT-Measuring 
System TR-AS® RC. 
 
 

front view: 
 
CH 1 input  
1600 / 2000 V 
 
CH 2 input  
1600 / 2000 V 

Control LED      Network fibre   external    direct    divider  
                         -optic conn.       trigger      input     output 
Power LED        type ST                            10 V       10 V 
Mains Switch     RX/TX             ground 
 

rear view: 
 
fan with filter 
 
 
mains switch 
mains connector 
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1.3 TR-AS® RC 5  Remote Control System 
 
 

 
 
 
 
 

 
The TR-AS® RC Remote Control Systems are connected via the network 
connection to a remote control PC and controlled directly by WinTR-AS® 
software or alternatively e.g. by Ultra VNC software.  

Additional informations for operation can be found under VFT-Measuring 
System TR-AS® (RC) VFT. 

 

Control LED       control  relay  
                            
Power LED         external     ground 
Mains Switch       trigger                   connector 
 

front view: 
 
CH 1 to Ch 4 
direct input 10 V 
 
Ch 1 to CH 4  
input 2000 V 
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monitor   keyboard   Mouse   Laser Printer 
 

mains switch 
Control Computer 

 
TR-AS® RC measuring system 

direct BNC input 
2000 V N-input 

CH 1 .. 4 
 

Input connection unit  
for easy connection of measuring cables with or without 

Terminating Resistor for Current Measurement 
 

1.4 WDESK Working Desk with Measuring Rack MIRA 12 
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1.5 MIRA 25 with 15"-TFT-Monitor 
 
 
 
 
 
 
 
 
 

 
 
 
15" TFT-monitor 
monitor control 
 
mains switch 
 
space for 
KAL 1000 or 
control panel 
 
keyboard drawer 
 
 
printer drawer 
 
 
TR-AS measuring 
chassis 
 
direct BNC input 
1600 / 2000 V  
C-input 
CH 1 .. 4 
 
ML 1 .. 4 
 
moveable base 
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1.6 General 
The Impulse Voltage Measuring Systems and Transient Measuring Systems 
TR-AS® and the Impulse Calibration Systems KAL 1000 and RIG 1000 are 
forseen for laboratory use by qualified personal. Pay attention to the following 
caution: 

1.7 CAUTION 

CAUTION 
To avoid electrical shock the power cord protective ground conductor 
must be connected to ground. 

Do not remove covers.  

Refer servicing to qualified personal.  

Disconnect input power before replace fuse. 

For laboratory use by qualified personal. 

Connect only while dead. 

1.8 Description 
The 19" Mini-Racks were delivered in several heighs depending on the 
application, MIRA 25 means e.g. a rack with 25 HE (HE means heigh parts of 
2"). 
The racks can be equipped with several rack mounts, depending on the 
application. 
 
I.V. Measuring Systems usually come with following arrangement: 
MIRA 25 with base frame, movable with 4 wheels 
 
Front Side: 
8   HE monitor rack mount 
1   HE blind 
1   HE keyboard drawer 
6/7 HE printer drawer 
6   HE measuring system with computer 
1/2 HE blind 
 
Back Side: 
3 HE vent hole plate 
3 HE blind 
10 HE blind 
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9 HE mains connection and fan plate 
 
The rack mounts can easy be moved on skids for disassembly. 
 
The connection cables mostly on back side of the equipment must be loosed, 
after the respective back planes has been disasembled. 
 
The necessary connection cables are fixed with cable binders to the frame of 
MIRA, so unobjectionable function of drawers is possible and built in fans were 
not blocked. 
 
This functions must be checked after each assembly of any rack mount. 

1.9 Warranty 
The warranty period amounts to: 
 
12 month for TR-AS®/KAL/DERA/MIRA and measuring system components for 
material defaults 
6 month for computer and data technic components for material defaults 
 
 
Assumption therefore is, that no engagements or changes have been made to 
the system. 
 
In the event of a fault we request for free delivery by using the original packing 
(Bring-In-Warranty-Agreement). 
 
Transport damages and improper use do not come under warranty. 
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2 Putting into Operation 
Installation, Service and Repair only may performed by the manufacturer and 
by qualified service personal only. Specific warnings in the respective manuals 
may be found. 

2.1 Check for Transport Damages 
Instructions attached to be followed in case of loss or damage (Failure to 
comply with these instructions may prejudice any claim under the policy) 

 

 

Inspect goods immediately. 

Even if loss or damage is only suspected do not give a clean receipt but mark 
documents (e. g. shipping documents) by stating extent of damages suspected 
or noticed. 

When delivery is made by container ensure that the container and its seals or 
locks are examined immediately by the responsible officials of the shipowners 
or the carrier. If the container is delivered damaged or with seals or locks 
broken or missing or with seals or locks other than as stated in the shipping 
documents,  clause the delivery receipt accordingly stating the assumed loss or 
damage and retain all defective or irregular seals and locks for subsequent 
identification. 

 

Secure rights of recovery against third parties. 

Shipowners, other carriers, forwarding agents, warehouses, customs and port 
authorities must be 

 �  requested to attend a joint survey, 
 �  asked to certify the loss or damage and 
 �  held liable in writing, and the loss or damage described in detail  

where loss or damage is apparent – before taking delivery of the goods, 
where loss or damage is not apparent – immediately upon discovery of said 
loss or damage (sea overleaf). 

 

Ascertain and observe time limits. 
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Care must be taken to minimize loss or damage and to avert further loss or 
damage. 

Immediately contact the surveyor named in the policy or certificate who will 
establish the claim and give advice for safeguarding the claim against third 
parties and for minimizing the loss or damage.  

On proving substantial reasons the nearest Lloyd’s agent may be called in 
instead of the surveyor named. 

Do not alter condition and packing of goods before arrival of the surveyor 
unless required by measures as under clause 3. Preserve the packing. 

Immediate notice of claim must be given to underwriters. To ensure prompt 
settlement of claims a full set of documents must be submitted to 
underwriters (well before expiry of any time limits of carriers etc. as under 
clause 2 to leave sufficient time for claims against third parties), in particular: 

a)  Original policy or certificates of insurance, 
b)  Original B/L and/or other contract of carriage, 
c)  Original or copy invoices, 
d)  Documents showing number, measurements or weight at time 
  of shipping and arrival, 
e)  Survey Report, 
f)  Claim Bill, 
g)  Certificate of loss or damage/correspondence regarding liabil- 
 ity of third parties according to clause ..., 
h)  Subrogation form issued in favour of underwriters signed by  
 the party holding rights under the contract of carriage. 

No claim will be considered by underwriters unless submitted within 15 months 
after termination of the insurance (submission to the surveyor is not sufficient). 

Apart from surveying damage, the surveyor has no authority to commit 
underwriters. The appointment of the surveyor does not constitute any personal 
right or obligation on the part of the underwriters to settle the claim. 

Specimen Letter 

to hold the carrier liable in accordance with section 2 of the “Instructions to be 
followed in case of loss or damage”. 

 

To:   Forwarding agents 
  Haulage company 
  Warehouse 
  Post office 
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  Railway company  
  etc.  

 

Re.: Loss of or damage to consignment received from you. 

The consignment described in detail hereafter has been accepted by us without 
reservation, because loss or damage was not apparent. However, upon 
opening the consignment it became evident that the contents had been 
damaged or stolen, respectively, during the transport. Therefore , we would like 
to request the visit by one of your agents within 10 working-days, in order to 
ascertain the loss or damage. We left the consignment in the condition as 
found when it was opened and the loss or damage was detected. 

Details of consignment: 
Received by us on: ... 
Place of shipment: ... 
Place of delivery: ... 
Number of packages: ... 
Marks: ... 
Now stored at: ... 
Witnesses: ... 
Extent of loss or damage (as accurately as possible): ... 

 

2.2 Optical Check 
After unpacking all equipment should be inspected carefully for possible 
transport damages. 
If there is any damage recognizable, please turn over your responsible haulage 
contractor. 
Transport container and packaging should be kept in case of a return. 

2.3 Installation 
The equipment is suitable for use in dry indoor rooms. 
The fan(s) on back side request for suitable cooling a free distance of at last 20 
cm. 
The DERA and MIRA System should be used on a flat ground plane, the vent 
holes on back side and below must be free. 
After repair or shipping the respective rack mounts must be assembled into 
DERA/MIRA, for this look to the respective Item Assembly. 
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2.4 Electrical Starting 

2.4.1 Mains Connection 
Before connecting to mains check if the mains voltage is suitable according to 
the name plate on back side of DERA/MIRA. Usable values are 115 V and 230 
V a.c. 50 or 60 Hz. 
This product is intended to operate from a power source that does not apply 
more than 250 V rms between the supply conductors or between either supply 
conductor and protective ground. 
Use the proper power cord and one that is in good condition. 
This product is grounded by the grounding conductor of the power cord. 
To avoid electrical shock, plug the power cord into a properly wired respectable 
before connecting to the product input or output terminals. 
A protective ground connection by way of the grounding conductor in the power 
cord is essential for save operation. 
 
• A T T E N T I O N ! 
 
Danger arising from loss of grond! 
 
The main switch is in combination with the mains connection, fuse and filter on 
the rear or alternatively on the front of DERA/MIRA. 
The proper function of the fan(s) on back side must be checked. 
 

2.4.2 Standards 
DERA/MIRA is designed according to VDE 100, protection class 1. 
 
All metal parts come in contact with directly are connected to protection 
ground. 
 
The inbuilt switching power supplies are in accordance to UL1012/478. 
 
The EMI-filters additionally used are in accordance to FCC-Class "B" limits. 
 
The internal protection class according to DIN 40 050 is IP40. 
 
Do Not Operate In Explosive Atmospheres to avoid explosion. 
 
Do not remove covers or panels to avoid personal injury. Do not operate the 
product without the covers and panels properly installed. 
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2.4.3 Mains Fuse 
The mains fuse is on the back side of DERA/MIRA integrated with the mains 
switch and filter or separate. To avoid fire hazard, use only the proper fuse of 
the correct type, voltage rating and current rating as specified on the name 
plate. 

2.5 Measuring Inputs 
The measuring connectors ML 1 .. 4 are placed on the rear of the MIRA in the 
bottom area. This connectors are slaved inside the MIRA to the front side to C-
connectors ML 1 .. 4 in the bottom area. The measuring system has also C-
connectors CH 1 .. 4 on the front side which must be connected to the C-
connectors ML 1 .. 4 on the front side with short cables. If a terminating resistor 
in a measuring channel is required at the end of the measuring line the TERM 
75 replaces the respective connection cable. 
For calibration setup the short connection cables from ML 1 .. 4 to CH 1 .. 4 are 
removed and the calibrator output is connected directly to the measuring inputs 
CH 1 .. 4. 

2.6 Using in noisy area 
If you use the equipment e.g. in the H.V.Testfield, you may have to intend the 
usual preventive measures. Especially the following points should be taken into 
consideration: 
 
• DERA/MIRA must be connected with the forseen earting connector 

(normally on the left side, front side or rear side) with a low impedant 
connection to test field ground according to the respective regulation. 

 
• A T T E N T I O N ! 
 
A missing earth connection might endanger personal and cause faults on 
measuring equipment! 
 
• Use of an isolation transformer with small coupling capacity is 

recommended. 
• Inside MIRA the mains and data connections of monitor, printer etc. must 

be done to a common mains distributor, e.g. to the mains connectors on 
back side of measuring system. Additional the respective cables should be 
tied together to reduce electromagnetic disturbances. 

• keyboard cable and printer connection must be inside MIRA 
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• Please take into account, that we cannot overtake guaranty for damages, 
which are caused by compensating currents on interconnection cables and 
by overloading the inputs. 

 
If you use the DERA device for example in the test room, you have to intend 
additional preventive measures. Especially the following 
points should be taken into consideration: 
 
• The main supply should be effected over an isolation-transformer with a 

small couple-capacity 
 
• DERA and possibly a printer should stand on a common grounded plane or 

printer should be on top of DERA. If the noise level is high, a partly or 
completly closed cabin can be necessary 

 
• Connect power cord for printer as short as possible to mains output 

provided on the rear with a common socketstrip and tie them close together 
with a short printer cable, to keep the electromagnetic interference as small 
as possible 

 
• Make shure that the grounding for the analoque input is faultless. 

Disturbing currents caused by compensating currents in ground between 
measuring ground and mains power ground may destroy via the printer 
control signal cable the control computer, the measuring electronic and the 
analog input circuit and influences the measuring accuracy, too. 

 
A T T E N T I O N ! 
 
A missing earth connection might endanger personal and cause faults on 
measuring equipment! 
 
• Use of an isolation transformer with small coupling capacity is 

recommended. 
 

• Please take into account, that we cannot overtake guarantee for 
damages, which are caused by compensating currents on 
interconnection cables and by overloading the inputs. 

. 
• Measuring rack mounts which are not inbuilt into MIRA or DERA or 

RC-housings but used unshielded or in customized housings come not 
under warranty in case of failures caused by EMC. 
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2.7 Network Connection 
DERA and MIRA systems in the h.v. test field can be connected to LAN via 
fibre-optic line only. The respective connectors type ST for transmit data TX 
and receive data RX are forseen (optional) on the rear side. Take care of 
correct connection of RX and TX. 

This solution allows data saving etc. to a host computer and sharing a network 
printer. 

2.7.1 Printer connection to DERA Systems 
The connection of a printer to a DERA system in the h. v. test field should be 
forseen always via fibre-optic connection because direct connection may cause 
big problems with distortions and damages. 

The standard printer port and the serial ports are not available for user because 
of a high risc for damaging the measuring or computer electronic caused by 
overvoltages in the grounding system which influences the signal lines. 

For the connection a duplex fibre-optic link is required in suitable length with 
ST(SC)-connectors, a media converter ST(SC)-TP is required on the printer or 
network side and optional a printer server is necessary in case the printer has 
no net connection. 

2.8 Connection to KAL 1000 and RIG 1000 
For automatic control of calibrators KAL 1000 and RIG 1000 a control relay 
output is forseen. The connection follows with help of a coaxial cable with the 
releasing input of the respective calibrator. The measuring input must be 
connected to the respective impulse output of the calibrator. 

 

A T T E N T I O N ! 
After finishing the calibration and before starting any high voltage 

tests all connections must be removed to avoid distortions by 

electromagnetic interferences. 
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3  Technical Description 

3.1 General 
The proved Impulse Voltage Measuring Systems TR-AS®, including the digital 
recorders from our own development and manufacturing, were consequently 
further developed and show now improved sampling rates up to 200 MS/s in 
real time with 12 or 14 Bit resolution simultaneously in up to 16 measuring 
channels.  
A careful design using sophisticated programmable logic and SMT optimizes 
the contrary requirements like high sampling rate, small risetime, minimized 
noise, short settling time, small measuring uncertainty and good long-term 
accuracy. 
The high sampling rate of 200 MS/s and the high bandwidth of 50 MHz allow 
now measurement of steep impulse voltages with a short time-to-chopping or 
superimposed oscillations with increased accuracy.  
The resolution increased to 12 or 14 Bit  results in nearly smooth shapes  
without visible quantization steps and improves results of diagnosis using 
difference method and transfer-function. 
Additional to the measuring rack MIRA 25, proofed in test fields with high 
electromagnetic interferences, for mobile use further housings are available as 
also a desk variant. 

3.2 WinTR-AS® 
WinTR-AS®, the sophisticated multitasking measuring and analysis software 
for Windows®, consequently developed on basis of the multi-purpose DOS-
software TR-AS®, shows extensive functions including OLE-automation. The 
integrated dBase®-database stores all measuring results of all tests performed 
including the shapes (raw data) and allows user-specific evaluations and 
analysis for documentation and quality control. 
 
Functions: 
test sequence configurable 
impulse evaluation acc. to IEC 1083 
mean curve calculation 
non-standard impulse evaluation 
handy evaluation 
automatic test report generation 
versatile shape arrangement 
transfer- and coherence function 
automatic calibration acc. to IEC 61083 
divider calibration acc. to IEC 60060 
dBase®-database integrated 
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OLE-automation and multitasking allows remote control and  
remote access with help of a modem 
upgrade-service for all measuring systems delivered before protects your 
investment 

3.2.1 WinTR-AS® Manual ONLINE 
For detailed information refer to our separate operation manual installed 
together with the WinTR-AS®  software for online information. For proper 
functionality JAVA must be installed. 

3.3 Control and Evaluating System 
Personal Computer 586 Pentium 233 MHz, RAM 64 to 256 MByte, hard disc, 
disk-drive 3,5", CD-RW, colour-printer, laser-printer, Pen-Plotter, Streamer, 
MO-drive, PD-drive, fibre-optic net connection,... 
Power: Voltage 230 V +10%/-20%, (optional 100/115 V), Frequency 50-60 Hz, 
Power 400 VA 
Environmental: Ambiant temp +5...+40°C, humidity 10...90%, non 
condensating 
Technical data and design subject to change without notice. Alternative design 
on request. 
 

Refer to the detailed system information delivered 
with your system. 
 

3.4 Application 
Approved and reference measuring systems in high-voltage and high-power 
tests, precise steep impulse measurement, simultaneous multi-channel 
systems, dynamic tests, Fourier-analyses, quality control .. 
TR-AS® 10/25/12: 
Complex and precise impulse measuring with simultaneous multi-channel 
system in the 
High-power test-field, switchgear test 
Monitoring recorder, protection relay test 
Quality control, measurements in development and test-field, ... 

3.5 DKD-Calibration 
The measuring systems can be calibrated in our DKD Calibration Laboratory 
accredited by the PTB. The Calibration Laboratory issues DKD-Calibration 
Certificates which documents the traceability to national standards. 
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3.6 Technical Data TR-AS®  

We refer to the leaflets attached to the system manual. 

4 Installation 

4.1 installation with 3.5" –disks 

Before you start the installation, you should make safety copies of your original 
disks and use these disks. Proceed as follows:  
  - Insert disk no.1 in drive A.  
  - Click on the Start–Menu of Windows 95.  
  - Select Run  
  - Enter „A:\SETUP.EXE“.  

The Setup-program will be started and will guide you step by step during the 
complete installation.  
At the end of the installation process the setup program suggests to restart 
your computer. It’s absolutely necessary that you accept to restart, because 
this action activates the virtual device driver WINTR-AS.VxD. This driver unit 
provides the communication between the WinTR-AS® application and the 
installed digital recorder hardware!  

Remark to the installation procedure:  
We recommend to accept the predefined parameters and installation paths !  
Make sure that there is sufficient free disk space on the target  drive.  
Read all texts of the installation dialogs attentively.  
It’s always possible to return to the previous dialog using the „back“ button.  
The setup program will make all necessary settings and entrees in the windows 
registry. You have not to make any manual settings on your own. 

 

4.2 installation from CD – ROM 

You proceed with the installation from CD-ROM as described before:  
  - Select start - run  
  - Enter „D:\INSTALL\INSTALL.EXE“ (D specifies the drive name of your CD-
ROM)  

 
The remaining procedure is as described at installation from disk  
If you don’t know the drive name of your CD-ROM-drive you can use the 
„Browse...“ button of the run dialog. Another dialog will be opened which shows 
you all installed drives of your computer.  
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Select the CD-ROM-drive and browse the drive until you find „SETUP.EXE“ in 
the „INSTALL“ folder.  
Click on the „open“ button and finally the „OK“ button in the run dialog.  
The setup program will be started. 

4.3 installation of an update 

If you want to install an update, do as described below:  
Save your WinTR-AS® – projects, using the backup-functions of WinTR-AS® ! 
(see chapter 3.1.2.1.4).  
Uninstall your old version of WinTR-AS®. Make a double click to the icon „My 
Computer“ on the windows desktop. Open the icon „control panel“ with a 
double click and afterwards the icon „add/remove programs“. You will get a 
system dialog which allows you to uninstall programs. Select the entry  
„WinTR-AS®“ in the list in the lower area of the dialog and click to the 
„add/remove...“ – button. Your old WinTR-AS® version will be removed. Please 
take note, that the un installation of the program does not delete your WinTR-
AS® database files. The recommendation of saving your database projects is 
only a security aspect. Please delete the old WinTR-AS® - installation path.  
Install your new version of WinTR-AS® according to the installation procedure 
described before.  

Attention: if the database version of the update is newer than the 
database version of your old WinTR-AS® program, the program gives the 
message of a database integrity error, if it starts for the first time. In this 
case the program will generate a set of new empty database tables. The 
old database projects will be saved in a subdirectory, which name 
contains the actual date. If it is necessary, you are able to restore old 
projects to the actual database using the WinTR-AS® backup – functions. 
This kind of procedure is also applied to the auto-backup database, if you 
save a wave shape to the actual database! 

 

4.4 registration code 

The registration code was invented to protect the software against illegal use. It 
must be secured that the serial number of the measuring case corresponds to 
that of the key-disk. 
The follow information is needed to calculate your registration code: 

1. the serial number of your measuring case 

2. identification code of the hard-disc where you want to install the 
WinTR-AS® – software 
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3. licence number of your WinTR-AS® – software 

4. software - version which you want to install 

 

Print this license information and send it to our company via 
fax or e-mail. After this you will receive your registration 
code with which you can use the software without 
restrictions. 

While you haven’t got the registration code, you are able to use 
this software without it. The only restriction will be that the 
following text will appear on display view and print out. "you are 
using a time - evaluated version of WinTR-AS®. This software 
can be installed several times onto the same hard-disk while you 
have not formatted this hard-disk. If you need format this hard-
disk, you must require a new registration code which you receive 
from "DR. STRAUSS GmbH". 
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5 Getting Started with WinTR-AS® Software 
Additional to this short instruction detailed informations can be found 
under the online help in all parts of the program.  
 

To start the WinTR-AS® application click „start“ – „programs“ – „WinTR-AS“ 
from the Windows 98/NT start menu. 

We suggest to create a shortcut on the windows desktop for the daily work with 
the program. Please refer to the Windows  manual to get the necessary 
information how to do this. 

Additional every save action to the database will create a complete set of 
backup files of all database tables. These files are named corresponding to the 
original file name with the name extension „dat“ e.g.: Original file name: 
“Kurven.dbf”; Backup file name: “Kurvendat.dbf”.  

You are able to determine the destination path for the automatic backup.  
After the installation of the application the destination path is the actual 
installation path. We recommend to create a new folder using the Windows 
98/NT explorer and to change the backup path to this created folder.  

Do as follows: 

- Select  „File“ in the WinTR-AS® menu.  
- Click to „path for auto-backup“ in the sub menu.  

You will get a dialog window which allows you to set the destination path for the 
automatic backup function. 

Make sure that the destination folder is selected by double-click! The folder has 
to be shown opened (see illustration below!). You should check these settings 
before you start working with the application. 

 

 
 

Next step you must select the respective application which complies to the 
desired measuring or test task. For impulse measurements the standard or the 
transformer application is suitable. For Calibration of digital recorders or 
impulse voltage dividers select the respective application.  
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5.1 Select Application 
After selecting the application you must create or select a project  and fillout the 
respective fields in the form. 

  
 

 

With mask options  you can add or remove 
parts of the form. 

 

 

 

 

 

 

With the pulldown menue Options you can select the 
Range Panel used to set input voltage ranges and the 
polarity in an easy way. 

 

 

 

 

 

 
 

With the test sequence setup form you 
can determine the sequence of 
testing. 

 

Select the Items you prefer to use. 

 

 

 

The following menue bar is valid for 
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testing: 

 
 

The test parameters are handled by test setups e.g. named LI-1CH which you 
can select by the pulldown menue. 

With F12 you can modify or create a new 
test setup: 

 

You can select or modify: 

-     view settings 

- recorder settings 

- and input rules for special evaluations 
by the macro editor (only for advanced 
users) 

 

 

Futhermore you can set the respective 
evaluation mode individually for each 
channel with several options for customer-
specific adaptation. 

 

 

 

 

The display view F9 allows to set the 
parameters how the shapes are displayed. 

 

 

 

 

 

 

 

The recorder settings can be shown or modified with F7 in two parts: 
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- delay and timebase settings 

 

 

 

 

 

 

- trigger and input parameter 
setting 

 

 

 

 

 

 

Starting the test follows with F8, the recorder is programmed with the selected 
parameter and then armed to be ready for recording. The record counter 
automatically was increased. 

After applying the test voltage the record automatically is displayed, evaluated 
and saved into the database according to the chosen settings. 

 

The picture show a combined voltage 
test of a GIS with lightning impulse in 
Channel 1 and AC voltage in Channel 
3. With help of the MAKRO Editor 
additional results were generated as 

UacTP: AC voltage at the peak of the 
LI voltage 

Udrop: voltage drop in AC voltage 
caused by the Li voltage  

Alpha: angel between AC and LI peak 

 

After finishing the test a test record can be printed directly with F3: 
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You can select the desired grafic 
layout and choose “selection of 
curves”. 

Choose “print current” in case of 
transformer testing if you need. 

Don´t choose “Convert to WORD 
Document” if you need direct printout. 

 

 

Select now the desired records for 
printing into the test record. 

 

 

 

 

 

 

In case of choosing “Convert to 
WORD Document” following 
corresponding table between data 
base names and desired protocol 
names must be specified 

 

 

 

 

 

 

 

 

With this your first “Getting Started” impulse test is finished. 
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5.2 Application “Transformer Test / Impulse Test” 
 

After selecting the application you 
must create or select a project  and 
fillout the respective fields in the form.  

 

This is similar to the “Standard Test” 
described before. 

 

 

 

 

 

 

In the special Trafo-Setup 
form you can determine all 
required test parameter for 
voltage and current channel. 

- Input your terminal 
names separately for 
each channel 

- input your values for the 
test sequence 

 

Specify for voltage and current channel the memory area to be saved in the 
database corresponding to the main display area as also the magnifier zoom 
area. 

I f you use “impulse generator setting” depending from the calculated efficiency 
the required loading voltage is calculated and displayed.  

 

Starting the test follows with F8, the recorder is programmed with the selected 
parameter and then armed to be ready for recording. The record counter 
automatically was increased. 

After applying the test voltage the record automatically is displayed, evaluated 
and saved into the database according to the chosen settings. 
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For overlay or compare function the actual record can be copied to the 
reference channels pressing “reference”. 

 

The right mouse key on compare 
button openes compare settings, for 
difference channels the vertical Y-
zoom can be set here. 

In case polarity of voltage and 
current is opposite, you can set it 
here. 

 

For more details refer to the online help  
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6 TR-AS® RC control setup with WinTR-AS®:  

6.1 Putting into Operation: 
 

The control-software for using TR-AS® Systems is an own remote-control 
software for direct controlling of the TR-AS® hardware called “TR-AS RC”.  

This server software (usually) is already installed on the TR-AS® RC system 
and can be used with WinTR-AS® as control and evaluation software (in a 
special mode). 

Please use below described options (which are only related to the WinTR-AS® 
remote control software mode): 
 
The RC-system uses automatic login with following credentials : 
Loginname:  TRASRC 
Password:    TRASRC 
 

6.2 TRAS-RC PC-Settings: 
 
BIOS: 
ATX-power:     enabled 
Supervisor password:   TRAS 
Keyboard   absent 
 

The TR-AS® RC measuring system has following network-parameters: 

Netbios name   TRASRC-xyz  (xyz = S/N, refer to front plate) 

IP-address :  192.168.xxx.yyy  (refer to front plate) 

Subnetmask :   255.255.255.0 
 

6.3 Installation of WinTR-AS® control software for control 
notebook (computer) : 

 
A usual WinTR-AS® installation can be used, but there is the need for a special 
keydisk to access the TR-AS® RC system. This disk will be provided with the 
installation media (WinTR-AS®) in a special folder called “TRAS-RC # [serial 
no]”. Also there is for re-installation another folder which contains the remote-
control software called “TRAS-RC software”. This includes for reinstallation a 
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copy of the UltraVNC software (which is also pre-installed for accessing the 
RC-system for service). 
 

6.3.1 Necessary settings (hints if problems occur) : 
 

• Both systems (control pc and TRAS-RC) should have an IP-address in 
same address range (TRAS-RC uses as default 192.168.0.xx range  
{units before year 2010 used 192.168.10.xx range} with 255.255.255.0 
subnet mask [24]). The actual default ip-address of the RC-system is 
always printed on the front 

• Both systems should (if necessary for your company network) use 
same DNS and Gateway settings (if using that kind of network 
parameters) 

• If static IP-addressing is used, you can add a line to your HOSTS file  
(can be found in {windows-folder} \ SYSTEM32 \ DRIVERS \ ETC \ ) 
with your TRAS-RC’s IP and its hostname. This is only for easier use 

 

6.3.2 If you cannot connect to your TRAS-RC : 
 

• Try to send a ping (within command shell) 
• Do you use a software firewall on your control pc (which doesn’t permit 

access to network from the server-software)? This can also be caused 
from Windows® Firewall (built-in since Windows XP with Service Pack 
2). If using a firewall please consider to let following port open and 
traffic passing without any blocking : 
port 8076 outgong from control pc to the RC-system 
port 8077 incoming to control pc 

 

 
 
There are the options : 
• log in with this option the connection can be (re-)established 
• log out to close the connection to RC-system 
• reset to reset the RC-system (e.g. if a connection error occurred 
• power off to close the connection and shutdown the RC-system 
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7 TR-AS® RC control setup with (Ultra)VNC:  

 

The control-software for using TR-AS® system is “UltraVNC” (VNC 
means “virtual network computing”). The server software is already 
installed on the both computers (TR-AS® RC and control notebook). 

From now on in all descriptions following semantic is used : 

TR-AS® RC computer = measuring system, which is controlled via local 
network (using UltraVNC server software) 

Control computer = notebook, which control the above mentioned measuring 
system via local network (and uses the client software of UltraVNC). 

Please use below described settings for VNC-software  

If not existing, add remote computer: “trasrc-679” or his IP-Address 
“192.168.10.50” 
 

 
 
Loginname:  TRASRC 
Password:    TRASRC 
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7.1.1 TR-AS® RC PC-Settings: 
 
BIOS: 
ATX-power:     enabled 
Supervisor password:   TRAS 
Keyboard   absent 
 
The functions also available in Client-software : 
 

 
 

A B C D E F G H I J K L M N 
 
 

A. Send “Ctrl-Alt-Del” to measuring system (computer) 
B. Toggle fullscreen mode (On/Off) 
C. Show connection options 
D. Refresh screen 
E. Send ‘Start’ (Ctrl-Esc) { Windows Start -key} to measuring system 

(computer) 
F. Send a custom key to measuring system (computer) 
G. Show Status window of connection between control computer and 

measuring system 
H. Close the connection 
I. Hide toolbar buttons  
J. Toggle between ‘Remote Input’ and ‘Blank Screen’ 
K. Open “file transfer”-window 
L. Select single window 
M. Select full desktop 
N. Open “chat window” 
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7.1.2 File transfer between control computer and measuring 
system: 

 

When opening this 
window, you can see all 
disk drives of both 
computers, in left part of 
control computer, in 
right part of the 
measuring system. 

For example, if you 
need to copy files from  
WinTR-AS® directory of 
measuring system to 
your control computer, 

so you will select in right part of the window “c:\program files\dr.strauss\wintras” 
(which represents the WinTR-AS® directory”) as the source and in left part a 
directory located on the control computer (e.g. “d:\files” ) as target.  

Then you click on “receive” and the content of the source folder will be copied 
to the target on the control pc. 

In case the so-called 
“Autobackup-path” was 
set to “D:\WinTRAS-
Backup” at the TR-AS® 
RC e.g. the complete 
directory “WinTRAS-
Backup” with all 
measuring results from 
the TR-AS® RC is 
copied by the 
“<<Receive”-command  
to a CD at the CD-RW 
drive D: at the Laptop 

PC. 

 

In case the path was set to the Laptop-PC’s  
E:\DATA-REPORTS\WinTRASBackup this copy-operation is not neccesary. 
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7.1.3 Connection Check 
How did you configure your control computer (the one which uses the Ultra-
VNC client software)?  

Is it configured to use the same IP address range as the digitizer uses 
(192.168.10.xx with subnet mask 255.255.255.0) ? If you are using something 
like a DHCP server to get a IP-address for your control computer this can 
possibly be the problem's reason. 

 

You can see which IP-address was 
configured when looking in the network 
interface's properties ("control panel" -
>"network connections" 

-> the used network interface called 
"Local Area Connection"). You should 
see after double click to this icon 
following dialogue : 

 Only IP-Address and Subnet Mask are 
essential from this dialogue, if it is not 
looking similar like this you (or your 
network administrator) have to change 
the IP configuration of the control pc. 

  

 

 

If you did so (or the system was already configured like that), please try 
following : 

"START" -> "Run" -
>type "cmd", a 
command shell will start 
and please type:  

ping 192.168.10.x  

(with x = the digitizers 
IP-address). You should 
get a response like 
"reply from 
192.168.10.x: bytes =...."  

 If this also won't work 
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please check the cabling between digitizer and your control computer. 

 If all will not work : 

The system has service connectors at back side. Please disassemble the 
rear panel of the measuring case, now you can see female connectors for VGA 
and keyboard/mouse. This can be used for checking condition of the system. 

  

ATTTENTION : While using this system without rear panel and connected to 
VGA, mouse and keyboard, no high-voltage impulse may be applied for 
measurement !!! 

We give no guarantee for damages to the system if working in this condition. It 
should only be used for configuration of the digitizer if it is in unconditional state 

Now you can check the IP-configuration of the measuring system itself like I 
described above. 
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8 VFT - Measuring System TR-AS® (RC) VFT 

The VFT-Measuring System TR-AS® for VFT is specially designed for high 
bandwidth and allows measurements of very fast transients (VFT) in a 
frequency range from power frequency up to 100 MHz directly with help of 
capacitive sensors, e.g. PD-sensors installed in  Gas - Insulated Switchgear 
(GIS). Additionally measurement of lightning and switching impulse voltages as 
also a.c. measurements on the finally installed GIS can be performed. 

 

 

8.1 Principle of measuring system 
The measuring system consists of an electrical field sensor with capacitance 
C1, a directly coupled low voltage capacitor and a coaxial measuring line with 
capacitance C2 which forms together a capacitive voltage divider with a ratio of 
approximately C2:C1. 

The measuring line is connected to the 250 V input of the digital recorder which 
includes an input divider with ratio 25:1.  

The 10 V output of the divider is connected with a BNC-bridge to the 10 V input 
of the programmable measuring amplifier channel 1 of the digital recorder. 

GND, a ground connection screw on the front can be used for additional 
grounding closed to the mains ground potential. 

CONTROL signals, show the status of operation 

RELAY output, only for control of external Impulse Calibration Generator 

POWER ON/OFF switch 

VFT-Measuring System  
TR-AS® RC for VFT 

Digital Recorder with      
200 MS/s sampling rate and 
12 Bit resolution 

Remote controled by 
external Laptop Computer 



Manual WinTR-AS® / KAL DR. STRAUSS 
 

Operation Instruction © WinTRAS-KAL-E.doc   © 20-01 09.03.2021 43 / 117 

 

TRIGGER Input, not used for VFT-measurements 

8.2 VFT System Components 
 

The following picture gives an overview of the components of the VFT-
Measuring System TR-AS® RC: 

 

 

Low Voltage Capacitor (blue) with N-Connectors 

Coaxial Connection cable with N-connectors (grey) 

Digital Recorder TR-AS® RC with power cord (left side) 

Fibre-optic connection Cable (orange) 

Connection Box with power cord (in the middle) 

LAN-connection cable to PC (0.5 m length) 

Laptop Computer (PC) with power supply (black) and special short power cord 
(0.3 m length) 
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8.3 Basic Connections 
 

 
 

Caution:  

After removing the Short-Circuit-Connector during connection of the Low 
Voltage Capacitor to the PD-Sensor High-Voltage may occure on the N-
Connector at the GIS, the respective measures must be forseen for personal 
protection. 

 

At first, the following connections and procedures are necessary before any  
measurement under high voltage can be carried out:  

1. Connect the GND terminal of the VFT measuring device to the central 
GND of the test object. 

2. Connect the cable input from the VFT measuring device to the sensor 
output.  

Be careful, the not terminated sensor output may be energized. 

 

In any case refer to special instructions of the Manufacturer of the 
GIS. 
 

 

Gas - Insulated Switchgear GIS 

 

Flange with PD-sensor inbuilt  

with N-Connector 

Low-voltage capacitor 

Measuring cable to TR-AS® RC 

Short-Circuit-Connector on chain 
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LED control signals 

RELAY output, only for control of external Impulse Calibration Generator 

POWER ON/OFF key 

TRIGGER Input, not used for VFT-measurements 

Grounding Screw, for additional grounding closed to the mains ground potential 

 

 

 

 

 

 

TR-AS® RC, front side 

 

BNC-bridge 

 

Measuring cable from GIS 

TR-AS® RC, rear side 

LAN connection to connection box, 
fibre-optic link 

Mains switch and fuse 

Mains connection with power cord 
1.5 m length 

VFT Connection Box 

Mains connection with power cord 
1.5 m length 

Mains connection to Laptop 
Computer with special power cord 
of max. 0.3 m length LAN connection to TR-AS® RC,  

fibre-optic link  

LAN connection to Laptop 
Computer, twisted pair with max. 
0.5 m length  
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8.3.1 Mains Connection 
The mains connection of the TR-AS® RC and of the Connection Box can follow 
to different mains or to a common mains, in all cases the cables should lay 
closed to metal ground floor or inside metal cable channels to reduce 
electromagnetic interferences in noisy environment. The power source should 
be without significant electromagnetic distortions, interrupts or overvoltages.  

The mains connection of the power supply of the Laptop PC follows from the 
Connection box only by a short power cord. 

In case of problems during operation, connection to different mains each with a 
suitable potential transformer or an uninterruptible power supply (UPS) is 
recommended.  

8.3.2 Power ON  
After prepairing the necessary connections described above following 
sequence is recommended for save operation: 

1. Power ON the Laptop PC and wait until the operating system is ready 

2. TR-AS® RC: Switch ON the mains switch on the rear side 

3. Press the green Power ON key for approx. 1 Second 

4. Wait 1 Minute for booting the TR-AS® RC 

5. Laptop PC: for connection with TR-AS® RC click the Icon 
(Ultra)VNC or “connect to WinTR-AS” 

8.3.3 Power OFF 
1. Finish the WinTR-AS® program on the Laptop PC:  

 by closing the WinTR-AS® window [x]  or 

 press “ALT-F”  “Q”  or 

 select in the top bar File/Quit 

2. Confirm finishing WinTR-AS® program (quit) if asked 

3. Confirm Power OFF the TR-AS® RC if asked 

4. Power OFF the Laptop PC as last step 

8.4 Software Control 
The VFT-Measuring System is remote controlled via the local area network 
(LAN) by an external Laptop Computer with special remote control software. 

The VFT-Measuring System includes an Industry computer with hard-disc and 
LAN-interface but without display and keyboard. 
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The WinTR-AS® software for control and measurement is installed on the 
hard-disc of the VFT-Measuring System and can be transparently operated 
with help of the remote control software on the Laptop Computer. 

For details of Software Operation refer to the Online-Help-Manual  
included into the WinTR-AS® software. 

 

8.4.1 Measuring Surface of the WinTR-AS® program 
The Main window of WinTR-AS® includes the graphic display, the status 
window and the control area in the upper area including the VFT-panel bar. 

 
 

8.4.2 The VFT-panel 
For VFT-Measurements an additional control panel can be displayed under 
“Options” which includes following control fields: 
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This panel comprises following parts : 

 the value of your high-voltage divider 

 the corresponding measuring range (including high-voltage divider-ratio) 

 the two buttons for calibration and measurements 

You can directly change settings for your measurement / calibration from this 
panel. 

8.5 Starting Measurement 
In the following a job can be done from creation a project to the final test report.  

Measurements are handled depending from the application as projects to have 
a good overview regarding the performed jobs.  

Select under Applications “Standard Test” for your Measurements. 

Before starting a measurement create a project in case of a new job or select 
the project were you want to continue measurement.  

When your measurements are performed you can print out the respective test 
report. 

8.5.1 Create / select a project with  
 

Here you are able to input various 
values which represent your further 
measurements. 

There are several masks for different 
kind of measurements available, 
please search for the one that fits best 
to your requirements under “mask 
options”. 
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8.5.2 VFT-Measurement 

Select the Measuring button (M)  

Select the test-setup VFT for VFT-Measurements. 

Before starting the measurement a measuring range must be selected which 
should be approx. 12 to 14 times greater than the a.c. system voltage (rms) 
with reference to ground (or approx. 7 to 8 times greater than the rated a.c. 
system voltage).  

For 400 kV system voltage a measuring range of approx. 2800 upto 3200 kV 
should be selected. 

In case the divider ratio is not calibrated continue with Calibration. 

Start with   will start a record and waits for trigger. 

Now start the respective operation at the GIS, e.g. move the disconnector 
switch. 

The TR-AS® RC will trigger automatically to the transients, finish the record 
and show the lapse on the grafic display. 

In case of OVERFLOW please select a higher measuring range and repeat the 
measurement procedure. 

 

8.5.3 AC-Measurement 

Select the Measuring button (M) . 

Select the test-setup AC. 

In case the divider ratio is not calibrated continue with Calibration. 

Start with   and apply the test voltage 

 

8.5.4 Impulse-Measurement 

Select the Measuring button (M) . 

Select the test-setup LI or SI, select the polarity  

In case the divider ratio is not calibrated continue with Calibration. 
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Start with  and apply the test impulse 

 

8.5.5 Calibration  
For measurements with the VFT-Measuring System the ratio of the capacitive 
voltage divider C2:C1 must be known as input value for the external input 
divider used in the WinTR-AS® software. The ratio of the capacitive voltage 
divider depends from the capacitance C1 of the actually used sensor which is 
normally not known, therefore a calibration with a.c. voltage can be performed 
to determine the actual input divider ratio. 

Select the Calibration button (C)  

As first step an estimated input divider ratio must be input which can be 
calculated to C2 : C1 using an estimated value or the rated value of the sensor 
and C2 according to the specified rated value.  

E.g.: for a capacitance of the actually used sensor C1 of 0.1 pF and the rated 
capacitance C2 of 13 000 pF a ratio of C2 / C1 = 13 000 / 0.1 = 130 000 is 
calculated. 

In a second step a measuring range must be selected which should be 
approximately 5 times greater than the a.c. voltage with reference to ground 
applied for calibration. 

Starting now with (F8) , the calibration formular is displayed and the 
test-setup VFT-KAL is selected which must not be modified by the user. 

Input here the value (RMS or Upeak*0.707) of the actual a.c. voltage with 
reference to ground measured e.g. on the secondary side of a voltage 
transformer. 

After pressing START (S) the calibration will be performed automatically by 
recording the applied a.c. voltage by the VFT-Measuring System an the actual 
value of the input divider ratio is calculated and overtaken and displayed as 
new value. This new ratio will be applied for the further measurements. 

Additionally the measuring ranges are actualizied new considering the new 
value of the input divider. 

In case of OVERFLOW please select a higher measuring range and repeat the 
calibration procedure. 

Repeat Starting one more time with (F8)  to overtake the calculated 
values in all cases. 
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8.5.6 Saving Measuring Results  

All waveshapes will be saved automatically after recording at two different 
locations.  

• the first one is local on the TR-AS® RC in the main database 

• the second directory on a network drive connected to the control 
computer drive E:\DATA-REPORTS\WinTR-ASBackup\ {Project name} 

This path must be selected under Options/test sequence setup/save curves 
respectively under File/Path for AutoBackup. 

 

8.5.7 Creating a test-report 

After hitting button  the following dialogue will be opened: 

 

 

(1.) 

 

 

 

 

(2.) 

 

 

1. Here you can select the layout of the test-report when printing 
corresponding graphics 

2. Furthermore there is an option to automatically export the test-report to a 
MS Office® compatible format  

• measuring tables are converted to csv-files which can be imported in 
Microsoft® Excel,  

• graphics are exported as Windows Metafiles which can be imported as 
pictures to each of the MS Office® programs 

aa 
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For this option there the target directory must be set where the files are stored,  
as default this directory is set to the control computer, preset to  E:\DATA-
REPORTS\Reports-PDF 

 

8.5.8 Previewing and printing test-report : 

This is the preview of 
the test-report. After 
hitting print button on 
top panel the user will 
be asked for the 
location and filename of 
the final test-report (in 
Acrobat PDF-format). 

This file can later be 
printed directly from the 
control computer to a 
local (connected) or 
network printer. 

 

 

8.5.9 Using WMF-Pictures 
The test results on the screen can be automatically converted into a WMF-file, 
select under Options/data save setup/ [x] save as WMF. While saving a test 
result now automatically also the WMF-file is saved in the respective directory 
selected under File/ Path for Autobackup preset to E:\DATA-
REPORTS\WinTR-ASBackup\ {Project name} \WMF. 

It is a good Idea to set this path to a folder on the hard disc of the Control 
computer (Laptop PC) so you have not to copy the data from the TR-AS® RC 
to the Laptop PC after finishing the tests. 

The WMF-files can be loaded into Text programs and output to a printer. 

Connecting a Printer to the USB port of the Laptop PC the WMF-files can be 
loaded into a suitable Text program and printed out. 
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8.6 Default settings for the test-setup VFT  
 

 

3 timebase blocks: 

 

seg 1 = 200 MS/s 32000 pts 

seg 2 = 200 MS/s 160000 pts 

for VFT-lapse 

seg 3 = 500 kS/s with 
remaining points  

for display of AC-voltage 
behind the VFT-lapse 

 

 

Trigger conditions: 

2% dynamic positive and 

2% dynamic negative 

Amplifier range: (auto-set 
from VFT panel) 

Mode: DC 

BW limit: OFF 

External divider: (auto-set 
from VFT panel) 

Input: 250 V 

 

In case triggering is to sensitive a value of 5% for + and – can be choosen. 

The dynamic trigger calculates continuously the derivation dU/dt whit dU in % 
of the range and dt fixed to 2 (4) sampling intervalls. This dynamic trigger 
method ignores absolute values of the input voltage e.g. A.C. voltages and 
triggers only in case of steep impulses, e.g. VFT-Voltages. 
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8.7 Technical Data 
 

VFT Measuring System for GIS  

Low-Voltage Capacitor N-Connectors 

rated Voltage 250 V 

Measuring Cable Triaxial 75 Ohm with N-Connectors, 10 m length 

Rated Capacitance C2 13 000 pF  ± 15% 

Digital Recorder TR-AS® 200 - 12 
Rated resolution of output data (Bit / %) 12 / 0.025 
Sampling rate selectable 2.5 kHz-200 MS/s 
Sampling interval uncertainty 0.2 ns 
Non-linearity of Quarz Time Base 0.01% 
Record Length 256K Data 
Input Stage  
No. Measuring Channels 1 
Measuring input, single ended 250 V input divider 25:1, N-connector 
Measuring range 5 V - 250 V 
Input impedance 20 MOhm / 30 pF 
Input test voltage 0.1/2000 us 1000 V 
Measuring input, single ended 10 V input, BNC-connector 
Input impedance 1 MOhm / 10 pF 
Measuring frequency range for VFT 10 Hz - 100 MHz  
Input Setting Sequence Factor 1.2 
automatically controlled 16 Stages 
Impulse scale factor  
constancy 0,1 µs to >> 1 s 1%  
long term stability (one year) 0.5% 
Limits on overall errors according to all applicable Standards (IEC 61083, 

IEC 60060, IEEE 1122, IEEE 4, ... ) 
Calibration Interval every 2 to 4 years recommended 
Control Computer  Industrial type, CPU 1 GHz 
RAM 256 MByte 
Harddisk  80 GByte 
Netconnection 100 M fibre-optic SC 

Desktop-Housing  TR-AS® RC 64-4HE 
Dimensions: (BxDxH) approx. 37x47x24 cm  
Weight:  approx. 12 kg 

Connection box 
For connection of TR-AS® RC and external Laptop PC 
with following components: 

Media Converter  TP – fibre-optic SC, 100M, with power supply 
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Power connections To mains and Laptop PC 

Power Requirements  

Voltage  115 –230 V  
Frequency  50-60 Hz 
Power  200 VA 

Environmental:    

Ambient Temp  +5...+40°C 
Humidity 10...90%, non condensating 

Laptop PC External 

Specification According to separate Operation Manuals  
  
Technical data and design subject to change without notice.  
Alternative design on request. 
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9 Impuls Calibration Systems KAL 1000 / RIG 1000 
 
For the calibration and for performance tests and checks according to 
IEC 1083-1 und IEC-60-2 several calibration generators with high 
accuracy are required which are optimally adapted to the digital impulse 
voltage measuring system to be tested. 
 
For this purpose a new family of precise calibration generators became 
developed including the necessary software to perform the required 
calibrations and tests in the high-voltage testfield in accordance with 
IEC 1083-1 and IEC 60-2 in an easy manner and in short time to save 
costs. 
 
The impulse calibration system KAL 1000 is a modular system to 
perform tests on complete impulse voltage measuring systems and on 
digital recorders for the measurement of high impulse voltages and 
impulse currents. The modular design allows an optimal KAL-
configuration depending on the actual application. 
Additional, this modularity allows to upgrade or modify an existing KAL 
1000 system in case of changing or additional requirements. 
 
The technical design of the impulse calibration system KAL 1000 was 
done considering the international standards IEC 1083-1, Digital 
recorders for measurements in high-voltage impulse tests and the 
revision of IEC 60-2, at this time under consideration, the requirements 
for calibration generators in IEC 1083-1. 
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10 Calibration of Digital-Recorders according to IEC 1083-1 
 
The calibration, performance check or performance test of the 
measuring ranges of the digital impulse voltage measuring systems  
TR-AS® 25/60/100-8/10/12 or TR-AS® 200-12/14 according to IEC 
1083-1 may be performed either by the method pulse calibration, item 
2.3.2 or alternatively by a separate calibration of voltage and time, item 
2.3.3 with a step calibration, item 2.2.6.2 and a time calibration, item 
2.2.4. 
 

10.1 Pulse Calibration according to item 2.3.2 
 
The pulse calibration is performed with help of the impulse calibration 
generators KAL-LI 0.84/60 (optional KAL-LI 1.56/60) for full and 
chopped lightning impulse voltage or with help of the impulse calibration 
generator KAL-SI 20/4000 for full or chopped switching impulse voltage. 
 

10.2 Step Voltage Calibration according to item 2.2.6.2 
 
The step voltage calibration according to item 2.2.6.2 is performed with 
help of the impulse calibration generator KAL-STEP. 
 

10.3 Time Calibration according to item 2.2.4 
 
The time calibration is performed with help of the time mark generator 
KAL-TIME. 
 

10.4 Automatic Voltage Control KAL-DAC16 
 
The USB-DAC16 controller inbuilt into the calibrator or as an external 
device or the KAL-DAC16 control interface card inbuilt into the 
measuring system (Option) allows automatic setting of the load voltage 
of the calibration generator with help of a high resolution 16 Bit D/A-
Converter and releasing the calibration generator for the required 
number of impulses with help of a control relay. 
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The BNC Output of the DAC16 V-Out must be connected to the control 
input (DB9-connector) or the USB-connection cable must be connected 
between an USB-Port of the Measuring system or any external PC and 
the USB-input of the calibrator on the rear side. 
The BNC relay output must be connected to the release input (BNC) of 
the calibration generator. 
The TRAS-CONT interface card may be used in all TR-AS® measuring 
systems as also in an external personal computer with one free 16 Bit 
ISA-slot. 
The IP-address of the Computer connnected to USB-DAC16 must be 
set properly, refer to the WinTR-AS® online help manual. 
 
A T T E N T I O N ! 
After finishing the calibration and before starting any high voltage 

tests all connections must be removed to avoid distortions by 

electromagnetic interferences. 
 

11 Calibration-Software TRAS-KAL 
 
The impulse calibration system KAL 1000 is controlled automatically by 
the digital impulse voltage measuring system TR-AS® with help of an 
in-built or retrofitted relay. 
 
The channels under calibration were connected separately or in parallel 
to the respective output of the calibrator. After setting the d.c. charging 
voltage the calibration is done simultaneously on all channels for the 
selected measuring range. 
 
With help of the control relay in the measuring system automatically the 
selected number of e.g. 20 measurements are performed and evaluated 
according to IEC 61083-1. 
 
The mean value of the selected number of records and the largest 
deviation detected is stored into a protocol-file for generation of the 
calibration certificate subsequently. 
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The Basic System includes the electronically controlled d.c. voltage 
source with precise settable output voltage, available on a coaxial 
output and additional two measuring taps for control measuring with an 
calibrated external d.c. voltmeter. 
 
In this way the calibration may be referenced to a National Standard, 
e.g. to an approved DKD-test laboratory or the PTB. 
 
At the start of the automatic calibration procedure the value of this d.c. 
charge voltage must be input to the measuring system as reference 
level for the calculations. 
 
A Calibration Certificate of a calibration with step voltage (STEP), a time 
calibration and an impulse calibration with full and chopped lightning 
impulse voltage LI 0.84/60 µs and switching impulse voltage SI 20/4000 
µs may be printed out. 
 
For performing  the calibration refer to the WinTR-AS® software Manual 
(online-help). 
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11.1 Digital Recorder Calibration  

Select Application „Recorder Calibrierung“.  

An formular opens for input values:  

 

 

Select or make new a project and 

input the respective data 

 

 

 

 

 

 

 

11.1.1 Calibrator-Type und Calibrator-Profile 

Select the used Calibrator type, e.g. 
KAL1000 and the respective calibrator 
profile e.g. KAL1000#xxx, with xxx is the 
serial No. of the calibrator. 

Input without serial No. defines 
calibrator parameters according to IEC 
61083-1. 

In the formular Calibrator-profile the 
respective parameters can be input or 

modified. 

11.1.2 Make new Calibrator Profile 

Each Calibrator should have defined his own profile. For input data the profile 
name must be input and then we recommend to overtake the calibration results 
from the respective DKD-Calibration Certificate. 



Manual WinTR-AS® / KAL DR. STRAUSS 
 

Operation Instruction © WinTRAS-KAL-E.doc   © 20-01 09.03.2021 61 / 117 

 

For each charging voltage the respective parameters for positive and negative 
polarity for peak and time must be input. 

The table will interpolate between the input values of the charging voltage 
automatically to calculate the respective parameters. 

 

11.1.3 Impulse Shape and Measuring Input 

Select the respective impulse shape and input to calibrate. 

11.1.4 Start of Calibration 

After pressing  
Start F8 button the 

respective selections must be 
made.  

The recorder only can be 
calibrated for the measuring 
ranges according to the 
voltage values according to 
the Calibration Certificate. 

The desired measuring 
ranges and the No. of 
impulses to apply must be 
selected. 

   

 

In case optional a automatic voltage control with control System KAL-DAC16 is 
available the charging voltage is set automatically for all selected measuring 
ranges. Before starting, the displayed voltage for 1 Volt reference must be input 
to compensate small offset errors. 

11.1.5 Impulse-Calibration 

The pulse calibration is performed with help of the impulse calibration 
generators KAL-LI 0.84/60 (optional KAL-LI 1.56/60) for full and chopped 
lightning impulse voltage or with help of the impulse calibration generator KAL-
SI 20/4000 (optional KAL-SI 250/2500) for full or chopped switching impulse 
voltage. The respective shape must be selected. 
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Connection of KAL1000-LI and -SI: 

For positive impulses the negative BNC output must be short circuit and the 
positive BNC-output must be connected via the koaxial calibration cable of the 
specified length to the digital recorder input. For negative impulses 
respectively. The impulse shape must be switched on, too. 

Attention: connect only while dead ! 

For automatic calibrator control connect a coaxial cable from firing input to the 
control relay output of the digital recorder. 

Now the charging voltage must be set to the 
displayed value or the value set can be 
input.  

After pressing ok sthe calibration starts 
automatically. The measuring range will be 
selected, the calibration impulse released,  
measured and evaluated until the selected 

No. of impulses is finished. Now the same procedure follows for all selected 
measuring ranges. 

11.1.6 Calibration with STEP Voltage 

The calibration with STEP voltage follows with the STEP voltage generator and 
the shape STEP must be selected. 

Connection of KAL1000-STEP: 

The negative STEP voltage output must be connected via the coaxial 
calibration cable of the specified length to the digital recorder input. The 
impulse shape must be switched on, too. 

Attention: connect only while dead ! 

For automatic calibrator control connect a coaxial cable from firing input to the 
control relay output of the digital recorder. 

For the calibration procedure refer to impulse calibration. 

11.1.7 TIME Calibration 

The calibration with TIME shape follows with the TIME generator and the 
shape TIME must be selected. 

Connection of KAL1000-TIME: 
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The TIME output must be connected via the koaxial calibration cable of the 
specified length to the digital recorder input. The impulse shape always is 
switched on. 

Attention: connect only while dead ! 

For automatic calibrator control connect a coaxial cable from firing input to the 
control relay output of the digital recorder. 

For the calibration procedure refer to impulse calibration. 

11.1.8 Calibration Results 

The calibration results are stored into the database and can be displayed for 
check with F2 or a report can be printed. 

An automatic check with respect to the limits of IEC 61083-1 can be selected 
and show details of the calibration. 

 

11.1.9 Calibration Protocol 
Printing follows after choosibg several options: 

 

 

 

 

 

 

 

 

 

 

Select the desired waveshape and the desired layout in the following form. 
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The output follows similar to following table: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For further details of printing a calibration protocol refer to the respective 
informations in online-help manual. 

 

A T T E N T I O N ! 
After finishing the calibration and before starting any high voltage 

tests all connections must be removed to avoid distortions by 

electromagnetic interferences. 
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12 Function description and Technical Data: 

12.1 Function description 

 
 

Voltage level setting either via potentiometer on front plate (attention switch 
must be set to “MANUAL”) or automatically via 
software control (switch set to “AUTOMATIC”). For 
latter on also refer chapter 10.4 

Firing control release of single impulses via button “MANUAL” or by 
external control via BNC input “EXTERNAL”. Typically 
this is done by connecting this input with “Relay” output 
of a TR-AS® measuring system (refer chapter 1 / 2.8 / 
11.1.4 ff.). Alternatively, to trigger unit this way 
externally it should be applied a TTL-low level on input 

Measurement Use one of this connectors (HV or 2 x 4mm) 

Charging Voltage Value of charging voltage as setup by above procedure 
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12.2 Calibrator Basic-Device KAL 1000 
for supply and control of the KAL-Generators described below, rack mount with 
power supply, line filter, built into a 19" housing 
design modular cassette 4 HE, 42 TE 
 

 
 
Load Circuit, electronically controlled 
 
design   in basic device 
charge voltage, adjustable with 10-turn-potentiometer 0 … +1000 V positive 
 setting-accuracy < 0.1 % 
digital display  LED  0-1000.0 V 
 meas. range  200 / 1000V 
 measuring accuracy 0.1 % ± 2 Digit 
charge time  modul-dependent 1 .. 10 s 
 LED yellow   load 
 LED green  ready 
Output BNC-HV coaxial (refer picture in 12.1 with black box mark-up) 
 measurement  2 plugs (refer picture in 12.1 mark-up) 
 max. cable length unlimited 
 load resistance  >= 200 kOhm 
 
Control Electronic 
design   in basic device 
releasing manual  key 
 BNC-input  TTL LO-level or 
   external relay 
impulse output switching gap SG 5 V (peak), BNC 
time-to-chop adjustable  0.5 - 10 000 µs 
 step  0.1 µs 
 quartz-time base 10 MHz, 100 ppm 
impulse output chopping gap CG 5 V (peak), BNC 



Manual WinTR-AS® / KAL DR. STRAUSS 
 

Operation Instruction © WinTRAS-KAL-E.doc   © 20-01 09.03.2021 67 / 117 

 

12.3 Timemark-Generator      KAL-TIME 
 
for time calibration of the digital impulse voltage measuring system according 
to IEC 61083-1 (also refer picture in 12.1 red mark-up section) 
 
design   in base device 
 time-interval  20 ms ±0.01% 
output BNC square wave  0 / 5 V, TTL-level 

12.4 Step-Voltage-Generator   KAL-STEP 
 
for the step calibration of the inputs of digital impulse voltage measuring 
system according to IEC 61083-1 
 
design   in basic device 
charge voltage base-device  0 … +1000 V 
 switching-device electronically 
 output  short-circuited 
 fall time  < 10 ns (90/10%) 
impulse output   BNC 0 - 1000 V 
 polarity  negative step 
 output-resistance 50 Ohm 
 load-resistance >= 200 kOhm 
 cable-length  <= 1,5 m 

12.5 Lightning-Impulse-Generator   KAL-LI 0.84/60 
 
for pulse calibration of the digital impulse voltage measuring system according 
to IEC 61083-1  
 
design   cassette 12 TE 
charge voltage basic device  0 … +1000 V 
 switching-device electronically 
 chopping-device electronically 
 
charge-capacity 0.6 uF 
impulse output BNC 0 … ±1000 V 
output-resistance 20 Ohm 
cable-length <= 1,5 m 
 
shape standard 0.84 / 60 µs 
 optional 1.56 / 60 µs 
 
accuracy 
peak-voltage ± 1% / ± 0.2% 
front-time ± 2% / ± 0.5% 
time-to-half-value ± 2% / ± 0.2% 
time-to-chopping ± 2% / ± 1% 
according to IEC 61083-1 
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12.6 Switching-Impulse-Generator   KAL-SI 20/4000 
 
for pulse calibration of the digital impulse voltage measuring system according 
to IEC 61083-1  
 
design cassette 12 TE 
charge voltage  
basic-device 0 … +1000 V 
 
switching-device electronically 
cutting-device electronically 
 
charge-capacity 1 uF 
impulse output BNC 0 … ±1000 V 
output-resistance 20 Ohm 
cable-length <= 1.5 m 
 
shape standard 20/4000 µs 
 optional 250/2500   
 
accuracy  
peak-voltage ± 1% / ± 0.2% 
time-to-peak ± 2% / ± 0.2% 
time-to-half-value ± 2% / ± 0.2% 
time-to-chopping ± 2% / ± 1% 
according to IEC 61083-1 
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12.7 Attenuator for KAL1000 STEP and SI 20/4000 
 
for reduction of the output voltage of a KAL 1000 calibrator during STEP 
calibration and pulse calibration with SI20/4000 of a digital impulse voltage 
measuring system according to IEC 61083-1. 
 
Technical Data: 
 
design cassette  4 HE, 12 TE 
rated ratio 100 :1 selectable by switch 
 1000 :1 selectable by switch 
 
input  BNC, connected to the respective STEP or SI output 
input voltage 50 to 1000 V 
cable length 0,3 to 1 m 
input impedance 1 Mohm || 300 pF  
 
output BNC, connected to the measuring input under calibration 
output voltage 100:1 0,5 to 10 V 
 1000:1 0,05 to 1 V 
output impedance capacitive, with serial terminating resistor 50 Ohm 
cable length 1,5 m 
 
Calibration Interval STEP 100 µs to >=20 ms 
 
accuracy / short term stability according to IEC 61083-1 
  
voltage parameter ± 1% / ± 0.2% 
time parameter ± 2% / ± 0.2% 
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13 Calibration of Impulse-Measuring-Systems according to 
IEC 60060-2 

 
The automatic controlled calibration of the complete measuring system 
comprising the impulse voltage divider, the neccessary leads, the 
measuring cable and the digital impulse voltage measuring system  
TR-AS®, follows by the parameter method with help of the unit-step-
voltage-generator KAL1000-RIG and the calibration software TRAS-
TEIL. 
 
At the parameter method, applicable for performance check or test, the 
impulse scale factor and the time parameters of the measuring system 
are determined by measuring and evaluating the step response of the 
measuring system. The result can be compared with the manufacturers 
specification or with performance tests or checks performed in the past. 
For automatically calibration and generation of an calibration report the 
powerful software TRAS-TEIL with menu-oriented operations is 
available. 
 
The determination of the impulse scale factor and the response 
parameters of the complete measuring system according to IEC 60-2 is 
done with the unit step voltage generator KAL1000-RIG using a 
repetitive sampling method included in the software TRAS-TEIL, which 
allows sampling rates of 1 to 5 GHz with our digital recorders TR-AS® 
100-8-10. 
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13.1 Calibration of Impulse Voltage Dividers 

The calibration of impulse measuring systems comprising h.v. divider with h.v. 
lead, measuring line and digital i.v. measuring system TR-AS® follows 
according to the parameter method with help of the unit step generator RIG 
1000 and the calibration software TRAS-TEIL. 

 

13.2 Connection of RIG 1000: 
 

 
The generator is placed on the floor or wall in the h.v. testfield and 
connected to the h.v. divider according to IEC 60060-2. 

 

Attention: connect only while dead! 

For positive voltages the negative BNC-output is short closed. The positive 
output is connected to the h.v. lead of the i.v. divider (red) and ground is 
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connected to the respective i.v. ground connection at the i.v. divider (black), for 
negative polarity vice versa.  

The load voltage input of RIG 1000 is connected by the special h.v. coaxial 
cable to the h.v. output of the KAL 1000 in case no internal supply is present 
(not displayed). 

The external firing control input is connected with a coaxial cable (green) with 
the control relay output of the TR-AS® digital recorder.  

The measuring line from i.v. divider (blue) is connected to the 10 V input of 
Channel 1 of the TR-AS® digital recorder. 

In case unstable zero lines are resulting caused by mains interferences then 
KAL 1000 and TR-AS® system should be connected via an isolation 
transformer to mains. 

The Generator control and the mains switch of the charging unit (if present) 
must be switched ON. 

Attention:  

The output of RIG 1000 has no protective output resistor to get the smallest 
possible rise times. 

Therefore lower impedance load or short circuit may cause damages. 

For measurement the damping resistor of the h.v. divider must be applied in 
the h.v. circuit. 

The output stage is limited to 1000 V, in case of response with overshoot the 
charging voltage must be reduced respectively. 

At least measurements should start with maximal 500 V charging voltage to 
avoid distortions caused by overshooting response voltages. 

The measuring line must be connected in case of capacitive dividers to the low 
voltage arm of the i.v. divider with a serial terminating resistor and in case of 
resistive dividers with a parallel terminating resistor at the end of the measuring 
line and according to the specification of the manufacturer. 

Absolute maximum ratings: 

Voltage at the Output Terminals: 1000 V 

Output Current   : 10 A peak 
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13.3 Performance Check 

With the performance check based on the parameter method acc. to IEC 
60060-2 the step response of the impulse voltage divider including measuring 
system is measured and evaluated, the results dynamic scale factor and the 
time parameter can be compared with earlier measurements or the 
manufacturers specification. 

 

13.4 Calibration Software TRAS-TEIL 

For automatically calibration and generation of an calibration report the 
powerful software TRAS-TEIL with menu-oriented operations is available. 

The determination of the impulse scale factor and the response parameters of 
the complete measuring system according to IEC 60-2 is done with the unit 
step voltage generator RIG 1000 using a repetitive sampling method included 
in the software TRAS-TEIL, which allows sampling rates of 1 to 5 GHz 
corresponding to sampling intervals of 1 ns down to 200 ps with our digital 
recorders TR-AS®. 

With a sample factor of 10 and 200 MS/s or 20 at 100 MS/s sampling rate a 
resulting sampling rate of 2 GS/s corresponding to 500 ps time resolution a 
good accuracy at short measuring duration is recommended. 

For automatic control the releasing input is connected with a coaxial cable with 
the control relay output of the TR-AS® digital recorder. 

The response parameter of the measured step response g(t) and the time 
behavior of the response time T(t) by integration of the function 1-g(t) 
automatically is calculated by the computer inside the measuring system. 

13.5 Settings 

Select Application Divider Calibration and 
make a new project. Setup Rep is 
automatically selected.  
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Select Measuring and 
trigger channel 1 

Target channel 5  

Select Input 10V or 1600 / 
2000 V depending from 
the response peak value 
expected depending on 
the divider ratio. 

The trigger level should 
be set into the linear rising 
part of the response e.g. 
at 40% to 50%. 

Input the rated ratio of the 
i.v. divider 

Set the measuring range 
to e.g. 1.5 times the 

charging voltage to allow overshoot measurement and the zero-line to 10% for 
positive and 90% for negative voltage. 

 

Select waveform 
as follows: 

 

KAL 1000 output: positive Voltage short circuit = STEP 

RIG 1000 output: positive or negative unit step impuls (IMP) 

Press Start to perform measurement. 

13.6 Evaluation 

 

The response parameter are calculated from the step response g(t). 

Within dialogue for “F12” select evaluation type for channel 5 with “response” 
(RESP). 

The calculation of the response time T(t) follows automatically by integration of 
the function 1-g(t) by the inbuilt computer. 
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The calculation of the response time T(t) follows inside a selectable time 
interval tmin to tmax and must be repeated several times to find the earliest 
possible time instant. Note that T(t) is also a function of tmin and tmax . 

To solve this problem automatic determination of the optimal tmin is forseen with 
a start value for tmin and an increment. 

 
The calculated parameters are: 
ß overshoot 
F calculated scale factor 
Fe calculated scale factor at Tmax 

O1 virtual origin, set to t=0 

To initial distortion time 

Ta 1. response time 

TN experimental response time at t=tmax 

Te experimental response time, t --> measuring end 

ts settling time 

tmin evaluation start time  
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tmax evaluation end time 

It must be considered that the settling time tS depends from the value of the 
start time tmin. If tmin was choosen to small a unexpected large settling time tS 

may arise. 

The results may be stored as reference at the first measurement and later 
measurements may be stored as actual.  

The displayed response parameters may be edited. 
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13.7  Unit-Step-Voltage-Generator   RIG 1000 
 
for determination of the impulse scale factor and the response 
parameters of the digital impulse voltage measuring system with the 
unit step method according to IEC 60060-2. The generator is placed on 
the floor or wall in the h.v. testfield and connected to the h.v. divider 
(test circuit and placement is described inside of IEC standard). 
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13.8 Technical Data RIG 1000: 
 
design  housing (BxHxD) 260x200x320 mm 
charge voltage   coax-input  0 - +1000 V 
  feeding  basic device 
    via coaxcable 20 m 
    inbuilt (optionally) 
  loading capacitor 5 uF 
switching-device   electronically 
  output-resistance 2 Ohm 
  risetime  < 10 ns (10/90%) 
releasing  BNC-input  TTL LO-level or 
    relay (meas.system) 
    via coaxcable 20 m 
 
impulse output   0 .. ±1000 V 
  polarity  positive or negative 
  connection  to i.v. divider 
  load  >= 5 kOhm || 10 nF 
accuracy  peak value  ± 0.1% stat. no load 
power supply   battery inside 
 
 

Absolute maximum ratings: 

Voltage at the Output Terminals: 1000 V 

Output Current   : 10 A peak 
 
 
Technical data and design subject to modification without notice. 
 
 

 

 

 



Manual WinTR-AS® / KAL DR. STRAUSS 
 

Operation Instruction © WinTRAS-KAL-E.doc   © 20-01 09.03.2021 79 / 117 

 

14 Frequency Response Analysis System TR-AS® FRA 
The Remote recorder is controlled from WinTR-AS® software with an 
especially interface (software code = Y). If you have interests or need these 
parts of the software, you can purchase them if you contact the manufacturer 
or your appropriate representative.  

For measurements you will need high-precision digital recorder. For this 
assignment there was developed  a whole family of new digital recorder TR-
AS®  including the necessary TRASSERVER software, which give you the 
ability to communicate with WinTR-AS® which is installed on the TR-AS® 
Control Unit (e.g. Laptop) . 

Remark: Not applicable for High-Voltage Tests. 

The TR-AS® FRA is especially developed for frequency 
response analysis (FRA) measurements. It is not 
shielded for high voltage test!  

14.1 TR-AS® FRA Remote Recorder 

 

The portable Recorder housing includes a digital recorder with 2 measuring 
channels TR-AS® 25-12 with up to 25 or 40 MS/s sampling rate at 12 Bit 
resolution and a maximum input voltage of 1600 / 2000 Volt. The measuring 
system is designed for low voltage impulse measurements, there is no special 
shielding for H.V. Test Applications.  

It was yet delivered with 2 different front-panel designs. Pictures in following 
description show latest one, the older design is shown in chapter 14.1.10. 



Manual WinTR-AS® / KAL DR. STRAUSS 
 

Operation Instruction © WinTRAS-KAL-E.doc   © 20-01 09.03.2021 80 / 117 

 

This TR-AS® FRA system comprises: 

    a STEP impulse voltage generator RIG 350 with inbuilt H.V. charging 
circuit for exciting the test object  

     a connection unit for easy 2-pole connection of the test object  

     an impulse measuring shunt of 1Ω for current measurements  

     a voltage divider TEIL 200 (earlier versions equipped with TEIL 160) for 
measurement of the applied voltage  

     a voltage divider TEIL 200 (earlier versions equipped with TEIL 160) for 
measurement of the transmitted voltage 

 a calibration resistor of 1 kΩ for system calibration check 
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14.1.1 Basic Connections  
 The back side of the TR-AS® FRA Remote System exists of:                     

 
 

1) power on switch 2) power cord connection 

3) LAN RJ45 connection   
    +  green and yellow LAN connection LED’s 

4) Relay for calibration 

 

14.1.2 LAN connection:  

LAN RJ45 connection  +  green and yellow LAN connection LED’s 

Please use the cross link patch cable  26AWGx4P TYPE CM (UL) to connect 
the TR-AS® FRA (remote) recorder with the TR-AS® FRA Control Unit 
(Laptop), except your control computer already has a network interface which 
automatically senses cable type (standard – crossover; typical for “Gigabit-LAN  
adaptors). 

All default LAN settings are ready for connection. 

The RC (remote control) panel shows the connection state. The Info button 
shows the possible reason why the connection to the TR-AS® FRA remote 
system doesn't work well.  

 

 

 

1 

3 

2 

4 
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14.1.3 Connections for Short-Circuit Admittance Function  
 

 
For Short-Circuit Admittance Function (admittance or 
impedance measuring) please connect the coaxial bridges according to the 
picture. 

The winding under test please connect between the red and black banana 
(4mm) connectors of IMP-OUT. 

Test object connection can follow with any available copper wire normally used 
in the test field, the connections should be as short as possible. 

The red to the bushing h.v. lead and the black to the neutral of the bushing. 

Caution: During measurement at IMP-OUT a voltage of more than 300 V must 
be expected when HV is lighting ON, the respective measures must be forseen 
for personal protection. 

The STEP impulse at voltage u(t)-OUT connected internally to IMP-OUT is 
measured by coax connection u(t)-OUT to U1-IN and requires coax connection 
U1-OUT to CH1-IN. 

The respective current is measured inside the system and requires the coax 
connection i(t) OUT to CH2-IN. 

For measuring the admittance function of winding 2U2 – 2N2 following 
connections are necessary, all other windings usually are connected to 
transformer ground:  

2W2

2V2

2U2

1W1

1V1

1U1

2N2

 

Red wire: 
to bushing 
e.g. 2U2 
 
Black wire: 
to neutral of 
bushing 
e.g. 2N2 

FRA-System Test Object 

IMP-OUT (red) 2U2 short wire connection 

IMP-GND  (black) 2N2 short wire connection 

 GND 
2V2,2W2,1U1,1V1,1W1 

optional 2N2 
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14.1.4 Connection for Open Circuit Transfer Function 
 

 
 

For Open Circuit Transfer Function (transferred voltage 
measurement) between one primary winding and one secondary winding 
please connect the coaxial bridges according to the picture. 

Test object connection can follow with any available copper wire normally used 
in the test field, the connections should be as short as possible.  

Caution: During measurement at IMP-OUT a voltage of more than 300 V must 
be expected when HV is lighting ON, the respective measures must be forseen 
for personal protection. 

TEST OBJECT PRIMARY WINDING: 

Connected between the red and black connectors of IMP-OUT.  

Connect the red connector to the bushing h.v. lead and the black connector to 
the neutral of the primary bushing. 

The STEP impulse at voltage u(t)-OUT connected internally to IMP-OUT is 
measured via coax connection u(t)-OUT to U1-IN and requires coax connection 
U1-OUT to CH1-IN. 

TEST OBJECT SECONDARY WINDING: 

Connect from the Input U2-IN the red connector e.g. to the h.v. lead of the 
secondary bushing and the black connector to Neutral of the secondary 
bushing. 

The respective transferred voltage is measured at U2-IN and requires the coax 
connection U2-OUT to CH2-IN. 

 

 

ImpOut: red wire 
to bushing, e.g. 1U 
 

GND: black wire: 
to neutral of bushing 
e.g. 1N 
 
U2-IN: red wire 
to bushing, e.g. 2U 
 

Black wire: to neutral 
of bushing, e.g. 2N 
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For measuring the Open Circuit Transfer Function between winding 2U2–2N2 
and 1U1-1V1 following connections are necessary, all other windings usually 
are connected to transformer ground.  

 

2W2

2V2

2U2

1W1

1V1

1U1

2N2

 
 

 

 

The shown examples describes the connections for one phase, for the other 
phases and considering the tap changer position the respective modifications 
must be made. 

 

 For a 3-phase transformer e.g. following test scheme is possible: 

 

No. 1U 1V 1W 1N 2U 2V 2W Tap  

1 S G G SR,G 

G 

 

OS-N 2 G S G SR,G  

3 G G S SR,G  

4 

G 

S SR,G G  

US-N 5 G S SR,G  

6 SR,G G S  

 

S Signal IMP-OUT red 

SR Signal retourn IMP-OUT black 

G Transformer Ground  

 

 

FRA-System Test Object 

IMP-OUT (red) 2U2 short wire connection 

IMP-GND  (black) 2N2 short wire connection 

U2-IN 1U1 short wire connection 

U2-IN-GND 1V1 short wire connection 

 GND 
2V2,2W2,1W1 

optional 1V1 
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14.1.5 TR-AS® FRA Basic Connections to Transformer 

 
 

Test object connection can follow with any available copper wire – isolated or 
blank - normally used in the test field, the connections should be as short as 
possible.  

14.1.6 Caution:  
During measurement at IMP-OUT a voltage of more than 300 V must be 
expected when HV is lighting ON, the respective measures must be forseen for 
personal protection. 

 

14.1.7 Maximum Ratings 
 

For all tests following maximum ratings are given: 

 

U1-IN, U2-IN   1600 V / 2000 V peak max. voltage 

CH1-IN, CH2-IN 10 V peak max. voltage 

 

No Output must be feeded with any external voltage. 
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14.1.8 Connection for Calibration Check  
 

 
 

For calibration check please connect the bridges according to the picture. 

Please connect IMP-OUT (red) to the Calibration Resistor R-CAL of 1 kOhm 
(green) inside the system, R-CAL is connected internally to GND, too. 

The STEP impulse at voltage u(t)-OUT connected internally to IMP-OUT is 
measured by coax connection u(t)-OUT to U1-IN and requires coax connection 
U1-OUT to CH1-IN. 

The respective current is measured inside the system and requires the coax 
connection i(t) OUT to CH2-IN. 

TEST result:  

The blue shape calibration test 1 mS / 1 kOhm shown below under Technical 
Data, picture FRA-Results should be displayed. 

 

14.1.9 Charging Voltage Measurement 
The charging voltage (V) for generating the STEP impulse voltage can be 
measured between U-HV (blue) and Ground in case of malfunctions with a 
multimeter and should be approximately 300 – 350 V d.c. 

 

 
IMP-OUT: red socket  
 
connect via a short bridge 
to  
 
R-CAL: green socket 
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14.1.10 Former front panel design (before 2009) 
 

 
Earlier versions of the TR-AS® FRA systems had a slightly different front panel 
design. This relates to the arrangement / location of HV / LV input - output 
connectors (U1-IN, U2-IN, U1-OUT, U2-OUT, i(t)-OUT). All other control 
elements like power switch, HV switch and outputs to connect to the test-object 
were already located in same positions as shown in previous chapters 14.1.1 - 
14.1.9 for the new front-panel design. 
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15 Possible reasons for connection problems: 

Hardware faults: 

* The TR-AS® FRA system is ready for login after both TR-AS® 

CONTROL LEDS are off 

* Remote recorder power off 

* Cable not plugged 

* Wrong cable-type (you need cross-cable for direct connection) 

Connection or setting faults: 

* Wrong IP-address 

* IP-address blocked by firewall 

* Ports blocked by firewall 

    solution:    Set in the firewall additional rules ( ports, and IP's ) or 

disable the fierwall 

* Host not answer (no status information's) 

    - Host( remote recorder) incoming port 8076 and outgoing port 8077 

is maybe blocked 

        Solution: 

            If Windows firewall is ON please switch off Windows Firewall. 

        Solution: 

            If you use e.g. Sygate firewall, set WinTR-AS® traffic allowed. 

 

Other wrong settings: 

 
* TCP/IP protocol not installed. 
* The port ( 8076) is used by other programs. 

Refer also to Item TR-AS® RC control setup with WinTR-AS®. 
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15.1 Technical Data 

Technical data and design subject to change without notice. 
Alternative design on request. 

DKD-Calibration 

The measuring systems can be calibrated in our DKD Calibration 
Laboratory accreditated by the PTB. The Calibration Laboratory 
issues DKD-Calibration Certificates which documents the traceability 
to National Standards. 

For more information please refere to our Product Specification and to 
our website www.strauss-mess.de/products/  

Remarks: 

The Measuring System is not designed and applicable for high-
voltage tests. 

Technical Data 

Remote Control Computer LAPTOP  PC 

CPU Pentium, min. 1 GHz 
RAM 256 MByte 
Harddisk  40 GByte 
Diskdrive 3,5" 
CD-RW yes 
TFT-Color-Display 14" (15“) 
Netconnection LAN or WLAN 

Input Stage  
No. Measuring Channels 2 
Measuring input, single ended BNC / N 
Measuring range for impulse 60mV - 10 V / 10 V - 1600 V 
Bandwidth analogue (-3dB) DC - 5 MHz  
automatically controlled 22 Stages 
Internal Noise Level < 0.02% 
Impulse scale factor  
constancy 0,5 µs to >> 1 s 1%  
long term stability (one year) 0.5% 
Calibration Interval every 2 to 4 years 

recommended 

Digital Recorder TR-AS  - 12 RC 

Rated resolution of output data 12 Bit / 0.025 % 
accumulation range  14 ... 24 Bit 
Record Length each channel 1M Words (1,048,576) 

Unit-Step-Voltage-Generator  

Charge voltage inbuilt h.v. supply 350 V 
Charge capacitor charge-capacity 5.3 µF 
Switching-device  Electronically 

Risetime (no load) < 10 ns (10/90%) 
releasing automatically controlled , manual 
impulse output  350 V, positiv  
output peak power  250 W peak 

Power Requirements 
Voltage  230 (115) V +10%/-20% 
Frequency  50-60 Hz 
Power  200 VA 

Ambient Temp  +5...+40°C 
Humidity ...95%, non condensating 

Environmental:   

Desktop-Housing  19“  
Dimensions: (BxDxH) approx. 45x45x18 cm  
Weight:  approx. 12 kg 

FRA-Analysis System TR-AS-FRA 

frequency range D.C.  to 1 MHz / 10 MHz 

frequency resolution 2,4 Hz or 24 Hz selectable 
FFT filter bandwidth 1 Hz or 10 Hz 

discrete frequency points  512 K (524,288) 
display range 9 decades / 180 dB 
dynamic range 150 dB 

admittance range 1 µS ... 33 S 
impedance range 30 mOhm .. 1 MOhm 

dynamic vertical accuracy 1 dB 
vertical resolution  0.00025    ( -72 dB) 

with 16 accumulations to 16 Bit 0.000016  ( -95 dB) 
vertical display admittance, impedance 

lin, log, dB 
horizontal display lin, log 

frequency accuracy 0.01% 

FRA results in double-log display:  

horizontal range 10 Hz .. 10 MHz 

vertical display range 0,1 µS .. 100 S or 10 MΏ .. 10 mΏ in 9 
decades corresponding to 180 dB 
 

Following tests show the performance of the FRA-System: 

• short circuit test: at d.c., resulting value of 33 S / 30 mOhm  

• no load test: resulting value of 1 MOhm || 30 pF 
 corresponding to the impedance of the 160:1 input divider for 
 voltage measurement 

• calibration test: inbuilt calibration resistance 1 mS / 1 kOhm 

• test on a 1175 MVA Short Circuit Transformer, secondary 
winding 3.1 - GND, all other terminals on GND 

• the blue limits show the possible working area of the FRA-
System from d.c. up to 10 MHz and 30 mΏ (33 S) up to 1 MΏ 
( 1 µS) corresponding to 150 dB vertical dynamic range 

The shapes of the no load test and the short circuit test performed at 
the open respectively short-circuit output terminal of the FRA-System 
show approximately the limits for determining admittances 
respectively impedances of networks, e. g. power transformers, in the 
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16 Frequency Response Analysis System TR-AS® 25-12 

16.1 Analysis System  

 

The portable PC housing includes a digital recorder with 2 measuring channels 
TR-AS® 25-12 with up to 25 MS/s sampling rate at 12 Bit resolution and a 
maximum input voltage of 10 Volt. The measuring system is designed for low 
voltage impulse measurements, there is no special shielding for H.V. Test 
Applications. 

 

16.1.1 Remark: NOT APPLICABLE FOR HIGH-VOLTAGE TESTS. 

Portable PC with 
Digital Recorder 
 
12.1” TFT-Screen 
 
Keyboard 
 
Touchpad 
 
TR-AS 25-12 
2 Channels 
80 mV – 10 V 
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16.2 Connection Unit 

 

The connection unit comprises  

 a STEP impulse generator RIG 1000 with inbuilt h.v. loading circuit for 
exciting the test object 

 a connection unit FRA-CON for easy 2-pole connection of the test 
object 

 an impulse measuring shunt of 1 Ω for current measurements 

 an active voltage divider TEIL 160-A for measurement of the applied 
voltage 

 an external active voltage divider TEIL 160-A for measurement of the 
transmitted voltage 

 

 
Connection Unit 
 
TEIL160-A 
 
FRA-CON 
 
RIG 1000 H 
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16.3 Basic Connections 

 

RIG 1000  IMP-OUT 1 kV red isolated wire to phase under test 

  GROUND black  wire to ground of phase under test 

+ Output BNC FRA-CON RIG + 

  - Output BNC   RIG – 

  Firing Control BNC TR-AS® Control Output 

 

16.4 Connections for Impedance/ Admittance Measurement 
 

 

FRA-CON u(t)  BNC TEIL160-A 1000 V input 

TEIL160-A  Output 10 V BNC TR-AS® CH 1 

FRA-CON i(t)  BNC TR-AS® CH 2 (50 Ohm term.) 

TR-AS Connectors: 
 
Control Output  
DB15-Connector 
 
CH 1 right (green BNC) 
CH 2 left   (red BNC  
with 50 OHM 
terminating resistor) 
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16.5 Connection for Transmitted Voltage Measurement 
 

 

FRA-CON u(t)  BNC TEIL160-A 1000 V input 

TEIL160-A  Output 10 V BNC TR-AS® CH 1 

 

16.5.1 External Active Voltage Divider: 

 

 

TEIL160-A INPUT 1000V  isolated wire to secondary phase 

  GROUND black  wire to ground of secondary phase 

TEIL160-A Output 10 V BNC TR-AS® CH 2 

 

 

TR-AS Connectors: 
 
Control Output  
DB15-Connector 
 
CH 1 right (green BNC) 
CH 2 left   (red BNC 
without termination) 
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16.6 Technical Data 

High Resolution Frequency Response Analysis (FRA) System for Power 
Transformers by Step Impulse Excitation  

For measurement of the       
 

Short-Circuit Admittance Function 
Open-Circuit Voltage Transfer Function  
Step Response Function    

Control and Evaluating System  
Digital Recorder TR-AS® 25 - 12 

Rated resolution of output data (Bit / %) 12 / 0.025 
Sampling rate selectable 2.5 kHz-25 MS/s 
Sampling interval uncertainty 0.2 ns 
Non-linearity of Quarz Time Base 0.01% 
Record Length 65536 
Record Interval  
at sampling rate 25 MHz 2.5 ms 
at sampling rate 1 MHz 650 ms 
Input Stage  
No. Measuring Channels 2 
Measuring input, single ended BNC 
Measuring range for impulse 65 mV - 10 V, BNC 
Bandwidth analogue (-3dB) DC - 5 MHz  
Risetime 70 ns  
Input test voltage 0.1/2000 us 100 V 
Input impedance 1 MOhm / 30 pF 
Input Settings Factor 1.2 
automatically controlled 22 Stages 
Internal Noise Level < 0.02% 
Impulse scale factor  
constancy 0,5 µs to >> 1 s 1%  
long term stability (one year) 0.5% 
Limits on overall errors according to all applicable Standards (IEC 1083, IEC 

60, IEEE 1122, IEEE 4, ... ) 
Calibration Interval every 2 to 4 years 

recommended 
Personal Computer  Intel with actual performance (2 GHz or comparable) 
RAM 128 MByte 
Harddisk  20 GByte 
Diskdrive 3,5" 
CD-ROM  
TFT-Color-Display 12.1"  
Netconnection  

Desktop-Housing  Portable 
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Keyboard  with Touch-Pad  
Dimensions: (BxDxH) approx. 40x25x27 cm  
Weight:  approx. 15 kg 

FRA Connection Unit   

For voltage and current measurement, 
comprising  

Active Voltage Divider T 160 A   
ratio 160:1 
bandwidth 5 MHz 
Type 1 for applied voltage In 19“ cassette 
Type 2 for transferred voltage In external housing 
Measuring Shunt  
For current measurement 1 Ohm 

Unit-Step-Voltage-Generator   RIG 1000 H 

design Cassette housing  4 HE, 42 TE 
charge voltage inbuilt h.v. supply 0 - +1000 V 
Charge capacitor charge-capacity 5.3 µF 
switching-device  Electronically  
 output-resistance 2 Ohm 
 Risetime (no load) < 10 ns (10/90%) 
releasing BNC-input Control relay from meas.system via coaxcable 
impulse output Polarity 

 
0 .. ±1000 V positiv or negative 
for FRA: only positive Voltage 

accuracy peak value ± 0.1% stat. (at no load) 
power supply mains battery inside and 

230 (115) V 50/60 Hz 

Desktop-Housing  19“  
Dimensions: (BxDxH) approx. 45x32x18 cm  
Weight:  approx. 10 kg 

Power Requirements  

Voltage  230 (115) V +10%/-20% 
Frequency  50-60 Hz 
Power  200 VA 
Environmental:    
Ambient Temp  +5...+40°C 
Humidity 10...90%, non condensating 
Technical data and design subject to change without notice.  
Alternative design on request. 
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17 Service, Repair 

17.1 General 
Installation, Service and Repair only may performed by qualified service 
personal only or by the manufacturer. Specific warnings in the respective 
manuals may be found. 

DERA/MIRA is designed so, that special service measures are not necessary. 

However, regular inspection of the filter mounted to the fan(s) and the vent 
holes on backside regarding dust or similar pollution is necessary. 

A T T E N T I O N ! 
Dirted or constipated filters or vents my cause overheating of the system, 
whereby faults in the equipment might result. 
For cleaning of front plates and housing only use mild cleaning means. 
Solvents like turpentine or Nitro attack the surface and must not be used. 
In case of a fault, primarly the fuses of DERA/MIRA and also of the equipment 
built into should be checked, if necessary they must be replaced by suitable 
types according to the respective nameplate. 
Additional, all connections and cables should be checked. 
In case the malfunction cannot be ascertained the individual rack mount or the 
hole system should be sent to work for repair. 
Please add a exact fault description to reduce the cost of repair. 

17.2 Assembly on Measuring System 
Assembly on the measuring system only may performed by qualified service 
personal only. Specific warnings in the respective manuals may be found. 

During guaranty time assembly must be voted by the manufacturer. 

Pay attention to the respective rules and standards of the country. 

For repair or shipping the rack mounts must be disassembled from MIRA. 

Measuring rack mounts which are not inbuilt into MIRA or DERA or RC-housing 
but used outside or in customized outer housing come not under warranty in 
case of failures possible caused by EMC. 
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17.3 Inside view MIRA 25 (Option 110 V / TFT-Display) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A T T E N T I O N ! 
 
For mains voltages of 110/115 V specified on the name plate of the 
Measuring Rack MIRA, in some cases inside the MIRA additional mains 
voltages e.g. of 230 V for components may be used which differ from the 
external mains voltage. For this an adaptation transformer is housed 
inside the MIRA on the bottom. 
Take care to connect the right main cords with the correct voltage to the 
respective components inside the MIRA! 
The different voltage circuits are separated clearly and marked. 

Monitor 
screen control 
 
 
mains switch 
 
space for  
KAL 1000 or  
Operator device 
 
Laser printer 
drawer 
 
 
 
TR-AS 
measuring 
chassis 
direct input 
coonection 
Divider input 
Connection 
cables 

 
 
 
 
230 V socket 
 
KAL 1000 DB9 
control plug 
 
 
printer conn. 
230 V plug 
Centronix plug 
 
 
 
 
 
adaptation 
transformer 
110 V 
110 V socket 
 
earthing 
connection side 
plate 
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• A T T E N T I O N ! 
 
Before opening the system disconnect mains supply! 
 
In case of working on the open measuring system power supply must be done 
via an suitable isolating transformer! 
 
Direct connection to mains is dangerous! 
 
It can result in personal injury or loss of life! 
 

17.3.1 disconnecting mains at first 
 
- disassembling the back plates and/or side plates 
- disconnecting the respective cables and connectors 
- screwing out the mounting screws on the front plate 
- pull out the rack mount 
 

17.3.2 disassembling the monitor 
remove upper vent plates 
remove cables from monitor backside 
screwing out the mounting screws on the front plate 
pull out the rack mount 
remove both clamping fixtures 
remove monitor to backside 
 

17.3.3 disassembling the measuring rack mount chassis 
disassembling the back plates and/or side plates 
loosen the mounting screws on the front plate an put out the rack mount a little 
disconnecting the respective cables and connectors on backside 
screwing out the mounting screws on the front plate 
pull out the rack mount 
 
opening the measuring rack mount 
screwing out the mounting screws of top cover, remove top cover 
mainboard and add-on-cards are accessible 
screwing out the mounting screws of base cover, remove base cover 
drives are accessible 
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remove drive 
opening the measuring rack mount, remove base cover 
remove drive block 
disconnect cables on drives 
remove drive 
 
disassemble front plate 
screwing out all screws on front plate 
tilt front plate a little 
disconnect flat cables of amplifiers on top 
disconnect coaxial cable on analogue input of AD-card 
disconnect trigger cable from AD-card: 
AD108 on master channel on the left 
AD110 on the last card right down 
remove front plate 
 
remove amplifiers 
remove front plate 
disassemble amplifier from front plate 
note sequence/serial no. 
 
remove attenuator  
remove front plate 
remove amplifiers 
remove attenuator 
 
for older version with all channels in common housing: 
remove attenuator cover 
unsolder h.v.part of divider from arrestors 
cut 2 wires of l.v.part fixing 
unsolder resistor to 10V bnc-output 
unsolder ground wire 
remove l.v.part 
do not change regulator settings! 
note serial no. of l.v.part each channel 
unsolder input resistor 1600V 
bend up resistor-arrestor chain 
remove 1600V input connector 
remove 10V bnc-output connector 
remove attenuator housing 
 
assembling: 
components must have distance >5mm to ground 
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regulator must be centered to regulating holes 
regulators must not touch ground 
 
remove measuring channel card 
• VME-BUS systems: 
remove front plate 
disconnect flat cables on front of measuring cards 
loosen screws upside and downside of card 
remove measuring card 
Attention: at AD110 disconnect the additional power connector on backside 
down, first remove base plate 

• PC-Card Systems: 
remove top cover 
disconnect flat cables from measuring cards 
loosen screws of cards on slot 
remove measuring card 
 

17.3.4 assembling laser printer 
for unpacking, putting into operation and assembling of accessories delivered 
refer to the respective manuals, e.g.: 
assembling of lower paper feeder 
assembling of RAM-extensions 
assembling of Emulation cards 
 
open printer drawer 
put the laser printer in the drawer by moving to the middle of the sector in the 
front plate 
connect mains cable and data cable to measuring rack mount backside, fix 
both 
close printer drawer 
 

17.3.5 disassemble keyboard 
disassembling the back plates and/or side plates 
disconnect keyboard cables from measuring rack mount 
open keyboard drawer 
remove both screws at the sides (if fixed so) 
move keyboard backwards out 
remove mounting sheet (if any) 
 
Attention: look for a well movable cable when assembling again 
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17.3.6 Check or replace input protection fuse 
In case the input of a measuring channel was overloaded a protection fuse is 
provided.  

The fuse can be checked by measuring the input impedance of the 1600V / 
2000V input which should be 1 MΩ (2 MΩ for 3200V inputs), in case the 
impedance is infinite the fuse is broken.  

This fuse is located on the bottom side of each input divider and is accessible 
from the bottom of the measuring chassis directly behind the front or rear plate 
where the inputs are located.  

Disassemble the measuring rack mount chassis and pull it out some cm. 

Remove the fuse to a proper fuse (200 mA is suitable). 
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17.4 Disassembling TR-AS® RC Systems 
 

Disconnect MAINS first 

 

Disconnect the LAN connection 

Remove the marked screws on rear side 

 

 

 

Remove the marked screws on the front 
side 

Move the rack mount some few cm out 
of the housing 

Disconnect the keyboard and mouse 
connection on the rear side 

 

 

Disconnect VDE earthing cable  

 

 

 

 

Move out the rack mount partially or 
complete out of the housing 

 

 

 

 

 

Below the inputs on the bottom side the input protection fuses are located. 

17.5 Assembling 
Assembling of the system must be done reverse to the disassemble procedure. 
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The earting lines forseen must be connected to the respective earthing points 
to fulfill the VDE-Standards. 
If any time a modification of the hardware is necessary contact the 
manufacturer. 

 

17.6 Disassembling DERA 6 Systems 
 

Disconnect MAINS first 

 

Disconnect the LAN connection 

Remove the marked screws on rear 
side 

 

 

 

Remove the marked screws on the front 
side 

Move the rack mount some few cm out 
of the housing 

Disconnect the keyboard and mouse 
connection on the rear side 

Disconnect VDE earthing cable  

Move out the rack mount completely out 
of the housing 

 

 

remove the BNC-cable 

remove the screws marked for disassembling the 
input divider CH 1 

 

remove the 4 screws of the input amplifier marked 
IN 10V to disassemble the input amplifier CH 1 

loosen the screws of the rear sheet to get space for 
removing the components 
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remove the marked screw of the 
copper grounding connection inside 
the rack mount 

remove the flatband cable from the 
amlifier 

remove the amplifier 

 

 

 

17.7 Assembling 
Assembling of the system must be done reverse to the disassemble procedure. 
The earting lines forseen must be connected to the respective earthing points 
to fulfill the VDE-Standards. 
If any time a modification of the hardware is necessary contact the 
manufacturer. 
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17.8 Disassembling the KAL 1000 Calibrator 
 

disassembling the back plates and/or side plates 
screwing out the mounting screws on the front 
plate 
 
 
 

 
 
 
 

 
disconnecting the control cable and mains cable on backside 
pull out the rack mount 

17.9 Assembling 
Assembling of the system must be done reverse to the disassemble procedure. 
The earthing lines foreseen must be connected to the respective earthing 
points to fulfil the VDE-Standards. 
If any time a modification of the hardware is necessary contact the 
manufacturer. 

17.10 Assembling the KAL 1000 Calibrator into MIRA 
remove the front handles from the standard housing to front handles with 19"-
brackets to get a rack mount chassis 
disassembling the back plates and/or side plates of the MIRA 
insert the KAL 1000 rack mount chassis into the free space 
screwing in the mounting screws on the front  
connect the control cable and mains cable on backside 
 
Check mains voltage 110 or 230 V! Voltage must match together. 
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17.11 Disassembling WDESK Working Desk with MIRA 12 
 

Disconnect MAINS first 

 

Disconnect the LAN connection 

Disconnect measuring cables and ground 

Remove 6 outside screws on rear side 

 

Depending on which device you want to 
disassemble, disconnect inside power cord and all 
attached connection cables (like network and input 
devices). 
Move the rack mount some few cm out of the 
housing 

Disconnect the keyboard and mouse connection on 
the rear side 

Disconnect VDE earthing cable  

Move out the rack mount completely out of the 
housing 

• remove the 4 outside screws for 
disassembling TR-AS® RC system from 
19inch housing 

 

• remove the 4 outside screws at control 
computer to disassemble it 

For further steps regarding TR-AS® RC system 
refer to above section 16.4 

 

 

17.12 Assembling  
Assembling of the system must be done reverse to disassembling procedure.  

If any modification of the hardware is necessary contact manufacturer.   
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17.13 Custom-specific Measuring Racks, make HIGHVOLT 
The DR. STRAUSS measuring rack mount TR-AS® is a fully shielded housing 
but requires an additional outer shielded housing (e.g. MIRA, DERA, RC) to 
fulfill all requirements of the standards IEC 61083-1 and rules regarding EMC 
especially for use in high voltage laboratories with high electromagnetic 
distortions.  

The picture show the TR-AS® measuring 
rack mount inbuilt into MIRA 25 (the left 
sheet is removed) 

• well contacted over the hole length of 
the lower chassis to the metal slip bar 
(1) connected at the front and rear 
frame 

• additional conducting bars (2, 3) 
connected at the front and rear frame 
improves shielding behaviour 

• Front, rear, top, bottom and both sides 
are completely closed by metallic sheets and form a “Faraday Cage”. 

17.13.1 Ineffective shielded HIGHVOLT Measuring Racks 
In case the measuring rack mount TR-AS® is inbuilt into custom-specific 
housings or desk systems make HIGHVOLT with ineffective shielding, care 
must be taken to a suitable electromagnetic shielding and low impedance 
connections with additional measures. 

The above described measures are required also at any custom-specific 
measuring racks or housings.  
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The above picture show the measuring rack mount TR-AS® and the additional 
mains connection backplane for assembling into the custom-specific measuring 
rack.  

As an additional provision two flexible copper strips (1) as short as possible 
should be provided which are connected to the TR-AS® measuring rack mount 
at (3) and at the mains connection backplane at (2).  

 

For this measure 
two additional 
holes must be 
bored (2) on both 
sides with 
diameter 6,5 mm 
into the 
backplane and 
the connection 
must follow with 
screws M6. 

 

Shorten the two flexible copper strips to the minimal length possible. 

Please note that this is only a basic additional measure and will not substitute 
the necessary providing for shielding described above. 

In case the custom-specific housings or desk systems has no or poor providing 
in this respect, the measuring electronic and the control computer inside the 
TR-AS® measuring rack mount may be damaged especially in test fields with 
high electromagnetic distortions.  

This damaging process is not determined and can take shorter or longer time 
intervals until failures are observed. 

We do not overtake any warranty for failures caused by such electromagnetic 
interferences in case of a poor earthing design inside the custom-specific 
housings or desk systems or using the TR-AS® measuring rack mounts without 
the foreseen outer housings.   

Please note that the type tests performed on our products do not cover the 
behaviour for electromagnetic interferences according to IEC 61083-1 of 
custom-specific measuring racks. 
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18 SHIPPING 
 
In all cases following additional measures are necessary: 
 
1. the printer must be packed separately in his original package 
2. the keyboard must be packed separately or fixed well with an additional tie 

through the holes in the side of the keyboard drawer. 
3. Hard-disc must be parked for shipping (only old systems until 1995) 
4. In case of repair please add a suitable description of the malfunction and 

don't forget to include the manuals of the system! 
 
For calibration or for repair or upgrade of the measuring system in most cases 
only the measuring rack mount must be sent to our company. 
 
Shipping Information and Invoice Address:  

Shipment via CIF to :    Proforma Invoice address : 
 

DR. STRAUSS Messtechnik GmbH DR. STRAUSS Messtechnik GmbH 
(Works)    (Office) 
Burkardsleite 27   Sandhoferstrasse 13c 

D-96148 Baunach   D-96173 Oberhaid 
Telefon +49 9544 9871 204  Telefon +49 9503 504 3568 
Telefax +49 9544 9871 726  Telefax +49 9503 504 6150 
 

In the Proforma Invoice (use “Office” address) specify to avoid custom fees : 

Custom tariff No.:  90 30 84 00 for digital recorder (TR-AS®) 

 90 30 90 00 for KAL1000, RIG1000, any unit’s parts 

 90 30 90 00 for ICMS impulse current measuring shunts 

Please provide a suitable insurance covering all risks for shipping to our company and back as also 
for time of staying in our company, we overtake no liability. 

Transfer of Risk: 

Even where delivery has been agreed freight free, the risk shall pass to the purchaser if the 
Supplies do not include assembly or erection at the time when the Supplies are shipped or picked 
up by the carrier. 

Upon request of the Purchaser, the Supplier shall insure the Supplies against the usual risks of 
transport at the expense of the Purchaser. 

In case of transport damages please consider the Instructions on our website under Support and 
Service. 
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19 Support & Service
Direct Support 

In case of arising problems or faults our customers can contact our specialists by e-mail, phone or telefax directly 
we guarantee quick help, if possible immediately but at least within 24 hours. 

Manual 

The manuals delivered include information’s regarding service. The several modules and their interconnection is 
described, so every engineer can get an overview about the complete measuring system and do the service. 

The system is built up bus-oriented, so the controller, converter- and memory cards of each channel respectively 
the measuring channel card, amplifier and input divider easily can be replaced in case of a fault. 

The integrated computer components compatible to the industry standard are usual in trade and can be replaced 
in case of a fault. 

Warranty, prolongation of Warranty 

The warranty time is 12 month from delivery; we take over no liability for consequential damages. In case of a 
fault the customer should try to localization the error as described. 

In case of hardware faults please send the respective defect parts free of charge to our factory in Baunach.  

After repair or replacement  we will send them back to you free of charge, too. 

On request we offer a prolongation of guaranty time up to 3 years by additional price. 

Self-test Function 

The measuring systems have an inbuilt self-test program. After starting the self-test by the user the following 
functions are performed in each individual channel sequential: 

Recorder-Memory-Test 

Every address is tested with a special bitmap regarding write and read, in case of an error a message is 
displayed. 

Amplifier and Recording-Test 

In each individual amplifier a relay impulse generator is integrated and switches automatically controlled a precise 
voltage jump to the input. This step impulse voltage is recorded automatically and evaluated for peak value and 
rise time. In case of an error a message is displayed. 

Repair  

In case of a hardware fault the respective module('s) or measuring rack can be sent by parcel service to our 
factory, where the necessary test equipment is available for a successful repair. 

In case of a hardware fault the module or rack mount can be sent quickly to our work by post or parcel service, 
here the necessary test equipment for efficient fault detection is available.  

In case of software-faults please send the project part of the database by email or data-disc with the found 
problems, so that we can efficiently analyze the matter by our software-test places.  

Repair of equipment starts usually immediately after receiving without any delay. 

Putting into Operation, Service and Maintenance 

On request a qualified engineer comes for putting into operation, service and maintenance. Accounting follows 
according to our actual fees per day and the additional traveling fees. 

Software, Update service 

The control- and graphic-software delivered for our measuring systems is delivered compiled.  

The software delivered is under a continuous development process, an update within 6 month after delivery is 
free of charge for customers. 

Maintenance Agreement 

The delivered measuring systems are designed so, that special service measures are not necessary.  However, 
regular maintenance according to a preventive measure can increase the availability. 

Calibration 

Because of usage of precise and long term stable voltage references, amplifier components and A/D converters, 
we recommend a calibration check every 1 or 2 years.  
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We offer our customers a DKD calibration service for digital impulse voltage measuring systems and impulse 
calibrators according to IEC 61083-1. 

The calibration results are documented in a DKD calibration certificate. 

An impulse calibration generator for periodic calibration as also for the daily check is available. 

On-Site-Calibration 

For on-site-calibrations mobile calibration equipment is available and we offer calibration of digital recorders and 
impulse calibrators acc. to IEC 61083-1 as also divider calibration acc. to IEC 60060-2 parameter method with 
official DKD calibration certificate. 

 

For more information please refer to our website  http://www.strauss-mess.de 
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20 EG-Konformitätserklärung / EC-Conformity Declaration 

 
für Geräte Typ / for equipment type 

 

TR-AS® / MIRA / DERA / KAL1000 / RIG / FRA / 

TR-AS® RC / ISOVER / TEMP / HIG / EVT 
 

wird hiermit bestätigt, daß sie die 
geltenden Anforderungen an die EMV-
Richtlinie und das EMV-Gesetz 
erfüllen. 

Diese Erklärung gilt für alle Exemplare, 
die nach den entsprechenden internen 
Fertigungsrichtlinien hergestellt werden 
und in den oben gelisteten Gehäusen 
und Messschränken betrieben werden. 

Zur Beurteilung des Erzeugnisses 
hinsichtlich der EMV wurden die 
Normen EN 55011:1991, Gruppe 1, 
Klasse A und IEC 255-22-3 
herangezogen. 

Das Gerät ist ausschließlich zum 
bestimmungsgemäßen Gebrauch 
gemäß Listenblatt oder besonderer 
Vereinbarung einzusetzen. 

we herewith confirm that the actual 
standards and rules regarding EMC 
were fulfilled. 

This declaration is applicable to all 
specimen manufactured according to 
the respective internal rules which are 
operated inside the above listed 
housings and measuring racks. 

For the judgement of the equipment 
regarding EMC the standards EN 
55011:1991, group 1, class A and IEC 
255-22-3 were used. 

The equipment may be used only as 
directed in the respective leaflets or 
according to a special agreement. 

 

 

 

Gezeichnet / signed 
Dipl.-Ing. FH Torsten Piehl and 
Thomas Waldheuser Gundelsheim, 01.11.1995 

Oberhaid & Baunach, revised 01.07.2013
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21 Korrekturwerte / Correction values 

 
für Eingangsteiler 160:1, 200:1 und 250:1 for input divider 160:1, 200:1 and 250:1 
 
Das Übertragungsverhalten des 
Eingangsteilers wird bei Blitz- und 
Schaltstoßspannungen ab Software-Version 
WinTR-AS® Version 1.0 abhängig vom 
Teilertyp wie folgt korrigiert: 
 

The response behaviour of the input divider 
will be corrected for lightning and switching 
impulse voltage depending on the divider 
type for software version WinTR-AS® 1.0 
and later as follows: 

 
Blitzstoßspannung/ lightning impulse LI 1.2/50  
Teiler/divider Up T1 T2 
160 / 200 / 250 --- --- --- 
160.1 -0.7% -0.5% +0.3% 
160.2 -0.7% -0.5% +0.3% 
160.3 / 200.3 / 250.3 -0.4% -0.4% --- 
160.4 / 200.4 / 250.4 -0.4% -0,4% --- 
 
Blitzstoßspannung, abgeschnitten in der Stirn/ front chopped lightning impulse 1.2/50 
lineare Korrektur im Bereich 0.1 bis 1.5 µs/ linear correction in the range 0.1 to 1.5 µs 
Teiler/divider Up Tc 
   for Tc in  µs: 0.1    ....      0.5     ....    1.5  
160 / 200 / 250 --- --- 
160.1 -1.68%  ....   -1.2    ....     0% --- 
160.2 -0.98%   ....   -0.7   ....     0% --- 
160.3 / 200.3 / 250.3 -0.56%   ....   -0.4    ....     0% --- 
160.4 / 200.4 / 250.4 -0.28%   ....   -0.2    ....     0%  
 
Schaltstoßspannung/ switching impulse SI 20/4000 
Teiler/divider Up T1p T2 
160 / 200 / 250 --- --- --- 
160.1 -0.3% --- --- 
160.2 -0.3% --- --- 
160.3 / 200.3 / 250.3 / 
250.4 

-0.3% --- --- 

160.4 / 200.4  -0.5% +0.6% +0.3% 
 
Schaltstoßspannung/ switching impulse SI 250/2500 
Teiler/divider Up T1p T2 
160 / 200 / 250 --- --- --- 
160.1 -0.3% --- --- 
160.2 -0.3% --- --- 
160.3 / 200.3 /250.3 / 
250.4  

-0.3% --- --- 

160.4 / 200.4 -0.5% +0.375% +0.3% 
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22 Jahr 2000 Fähigkeit / Year 2000 Compatibility 

 

für Software / Meßsysteme / Geräte Typ 

for software / measuring systems / equipment type 

 

WinTR-AS® / TR-AS® / MIRA / DERA / KAL1000 / RIG /  

ISOVER / TEMP / HIG / EVT 

 
 
Erklärung 
Für die eingesetzten Hard- und 
Softwarekomponenten ist uns keine 
Einschränkung in der Nutzung über 
das Jahr 2000 hinaus bekannt. 
 
Die von DR. STRAUSS GMBH 
entwickelte und gelieferte 
systemspezifische Software führt zu 
keiner Beeinträchtigung der Jahr 2000 
Fähigkeit. 
 
Bestätigung 
Mit dieser Erklärung bestätigen wir für 
diese Meßsysteme die Jahr 2000 
Fähigkeit. 
 
Anmerkung: Aus dieser Bestätigung 
lassen sich keine Ansprüche oder 
Verpflichtungen gegenüber der DR. 
STRAUSS MESSTECHNIK GMBH in 
Verbindung mit der Jahr 2000 Fähigkeit 
ableiten. 

Statement 
For the implemented hard- and 
software components no problems are 
known regarding the Year 2000 
Compatibility. 
 
The system-specific software 
developed and delivered by DR. 
STRAUSS GMBH does not lead to any 
restrictions of the Year 2000 
Compatibility. 
 
Certificate 
With this statement we certify the Year 
2000 Compatibility for these measuring 
systems. 
 
Note: From the Certificate the DR. 
STRAUSS MESSTECHNIK GMBH 
accepts no liability for any claims in 
connection with year 2000 
Compatibility. 

 
gez. / signed 
 
Dipl.-Ing. FH Torsten Piehl and Thomas Waldheuser 
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23 QUALITY CERTIFICATE 

 
We herewith certify that the following products 

 

WinTR-AS® / TR-AS® / MIRA / DERA / TR-AS® RC / TR-AS® 
VFT / KAL1000 / RIG / ISOVER / TEMP / HIG / EVT 

 

 
1. are manufactured according to the respective specification or 

leaflets and in compliance  

 with ISO 9001/2000 

 

2. were subject to complete works tests including burn-in-test over 

48 hours 

 

3. were calibrated in dependence to IEC 61083-1 (if applicable) with 

traceability to National Standards at the PTB 

 

4. Fulfills the requirements of IEC 61083-1 (if applicable) 

 

 

 

 

gez. / signed 
 
Dipl.-Ing. FH Torsten Piehl and Thomas Waldheuser 
 
DR. STRAUSS MESSTECHNIK GMBH 
 
 
TR-AS® and WinTR-AS® are registered Trademarks of  DR. STRAUSS Messtechnik GmbH  
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24 CERTIFICATE  FOR  SOFTWARE  LICENSE 

 
ZERTIFIKAT  FÜR  SOFTWARE - LIZENZ 

 

 

WinTR-AS® 
 
Version  _______________ 

 
Code/ Keydisk _______________ 

 
Steuer- und Auswerteprogramm für TR-AS® Messsystem 

Control and Evaluating Software for TR-AS® Measuring System 

 

S/N  _______________ 
 

 
gez. / signed 
 
Dipl.-Ing. FH Torsten Piehl and Thomas Waldheuser 
 
DR. STRAUSS MESSTECHNIK GMBH 
 
  
TR-AS® and WinTR-AS® are registered Trademarks of  DR. STRAUSS Messtechnik GmbH  
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25 CERTIFICATE OF CONFORMITY 

 
ZERTIFIKAT DER KONFORMITÄT 

 
für / for 

 
WinTR-AS® Software 
Version 1.4 ... 2.9 

 
 

Hiermit bestätigen wir dass die Auswertung den internationalen Vorschriften 
DIN/IEC 60060-1 und 61083-2 entspricht. 
 
We herewith confirm that the evaluation is in accordance with the international 
Standards DIN/IEC 60060-1 and 61083-2. 
 
 
 
gez. / signed 
 
Dipl.-Ing. FH Torsten Piehl and Thomas Waldheuser 
 
DR. STRAUSS MESSTECHNIK GMBH 
 
  
TR-AS® and WinTR-AS® are registered Trademarks of  DR. STRAUSS Messtechnik GmbH  
 


