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INDEX
Section / Fig.

AC93 output unit 2.1.5.

AI93 current amplifier 2.1.3.

Ambient conditions
• Storage
• Place of installation

1.3.1.

Ancillaries and spares
• Standard ancillaries
• Optional equipment

10.2.
10.2.1.
10.2.2.

Ancillary voltage amplifier rack
• XS92b configuration
• Set-up and connection
• Commissioning and self-monitoring
• YU92a with additional functions

7.4.
7.4.1.
7.4.2.
7.4.3.
7.4.4.

Appendices
• Wiring diagram of the test plug YX91 and test

socket XX91
• Main DC supply unit NN93 showing

1 A slow fuses
• 1.6 A slow fuse and condensers requiring replace-

ment on PCB E1 in the DC/DC converter NF92
• Printer cable type YX92-1
• Computer cable type YX92-2
• Computer cable type YX92-4
• Control unit XC92

11.1

11.2

11.3

11.4
11.5
11.6
11.7

Application 1.1.

AU92 voltage amplifier 2.1.4.

Checking the shipment
• Unpacking
• Transport damage

1.2.

Condensers
• NF92 aux. supply unit

11.3
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Connecting an oscilloscope
• Trigger impulse
• BNC socket
• Socket N

1.3.7.

Connecting the relay to be tested
• Test plug YX91
• Test connector
• Laboratory leads

1.3.4.

Connecting up and setting up for testing
• Storage
• Place of installation

1.3.

Connection and programming
• General
• Controls
• Display elements

2.2.
2.2.1.
2.2.2.
2.2.3.

Connection via banana sockets
• Jumper "I", "(I)" on unit AC93
• Front socket A
• Heavy current connector
• Current measurement
• Voltage measurement
• Frequency measurement

1.3.6.

10.1.1.
10.1.2.
10.1.3.

Connection via the test plug YX91
• Sockets 1 to 12
• Front socket B
• Test connector XX91
• DC voltage not connected to socket "+" or " "

1.3.5.

Control Unit XC92 2.1.7.

Current amplifier AI93 2.1.3.
Data sheet

• Technical data
1.1.

DC/DC converter NF92 2.1.6.

Determining mode of the calculation and current range 5.5.

Determining the settings
• Entering three voltages and three currents
• Entering fault current and voltage
• Entering impedances

3.2.
3.2.1.
3.2.2.
3.2.3.

Entering data using a PC 2.2.8.
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Entering parameters in the terminal mode
• Relationship between parameter lists
• Examples
• Detailed description of entering test parameters

4.4.3.

4.2.

Examples of how the test set is controlled using
the handheld terminal YB92

• General
• Injecting a current
• Injection and variation of a current in steps
• Varying the current automatically
• Faults on a three-phase system with variation of

fault voltage
• Faults on a three-phase system with variation of

fault impedance

4.5.

4.5.1.
4.5.2.
4.5.3.

4.5.4.

4.5.5.

Firmware options
• Prolongation of voltage injection for directional relay

LR91
• Injection of user application signals (Option 4)

9.1.
9.1.1.

9.1.2.

Fuses
• Main DC supply unit NN93
• DC/DC converter NF92

11.2
11.3

Handheld terminal YB92 2.1.10.

Handheld terminal
• Connection
• Key-pad
• Display

2.2.4.
2.2.5.
2.2.6.
2.2.7.

Injection signal output
• Steady-state and dynamic injection
• Duration of the injection signals

4.4.4.
5.2.1.
5.2.2.
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Kinds of parameters
• Main parameters
• Step parameters and limits
• Control parameters
• Parameter lists
• Significance of the parameters
• List designators
• FF list
• ZZ and DZ lists
• UI and DUI lists
• UI3 and DU3 lists
• UU list
• Parameters with special functions

4.2.1.

4.3.

4.3.1.
4.3.2.
4.3.3.
4.3.4.
4.3.5.
4.3.6.

Low-level signal interface outputs (YU93)
• General
• Pin allocation
• Operation

7.5.
7.5.1.
7.5.2.
7.5.3.

Maintenance and trouble-shooting
• Current measurement
• Voltage measurement
• Frequency measurement
• Replacement of wet electrolytic condensers
• Trouble-shooting
• Error messages and signals

10.1.
10.1.1.
10.1.2.
10.1.3.
10.1.4.
10.1.5.
10.1.6.

Memory unit YS92
• Memory unit YS92

• Hardware design
• Memory management
• Using the memory unit

• Saving the testing program
• Shift register for free records

2.1.8.
7.1.7.2.

7.1.8.
7.1.9.

Operating the test set
• Preparation
• Application, set-up and connection
• Control elements
• Basic setting principles

4.4.
4.4.1.
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Operator program 'XSWIN.EXE'
• Summary
• Installation
• Installing the program
• General description of the structure
• Starting of the XSWIN program
• “Test mode” settings
• Terminal folder
• RS-323C/Tools folder

4.4.2.
4.4.2.1.
4.4.2.2.
4.4.2.3.
4.4.2.4.
4.4.2.5.
4.4.2.6.
4.4.2.7.
4.4.2.8.

Output unit AC93 2.1.5.
Output unit YU92(a) 2.1.9.

Parallel connection of 2 current amplifiers 7.3.

PC 2.1.11.

Pick-up value step search sequence
• Varying injection signals in steps
• Pick-up value search sequence, manual or

automatic
• Limits of the ranges of variable parameters

5.3.
5.3.1.
5.3.2.

5.3.3.

Power supply
• Ranges

1.3.2.

Preparation
• Application, set-up and connection
• Constructive design and controls
• Basic setting principles

4.4.1.

Principle of operation and mechanical design
• Principle of operation
• Mechanical design

2.1.
2.1.1.
2.1.2.

Printing instructions 6.1.9.

Program management
• Initialising the memory unit YS92
• Storing a program
• Program directory
• General reset

6.3.
6.3.1.
6.3.2.
6.3.3.
6.3.4.
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Programming the test set XS92b
• Program instructions (syntax)
• General
• Programming language structure
• General
• Assigning values to parameters
• Conversion of parameters
• Program branches and loops
• Sub-routines
• Instructions for controlling injection
• Printing instructions
• Examples of test programs

• Writing a program
• EDT mode (editor)
• Editing a program using a text editor
• Printing programs
• Executing programs

6.1.
6.1.1.
6.1.2.
6.1.3.
6.1.4.
6.1.5.
6.1.6.
6.1.7.
6.1.8.
6.1.9.
6.1.10.

6.2.
6.2.1.
6.2.2.
6.2.3.
6.2.4.

Setting up for testing and mains connection
• Stacking the sub-racks
• Connecting the hand terminal YB92
• Connecting cables on the left and or the right
• Matching up the supply voltage
• Jumper "I", "(I)" on unit AC93

1.3.3.

Settings
• Parameters
• Injection voltages
• Injection current
• Frequency
• Phase-angle
• Impedances
• Fault duration
• Pre-fault injection of load or zero voltages

3.1.
3.1.1.
3.1.2.
3.1.3.
3.1.4.
3.1.5.
3.1.6.
3.1.7.
3.1.8.

Special functions 5.7.

Special test options 5.6.

Specifying the kind of fault and frequency
• Power direction, kind of fault
• Three-phase faults
• Fault codes when MOD = UI3 selected
• Special kinds of faults
• Injection signal frequency

5.1.
5.1.1.

5.1.2.



XS92b   1MRB520014-Uen / Rev. A ABB Power Automation Ltd

12-7

Stopping injection by external signals, time measure-
ment or stop signal

• Digital inputs and interrupt condition
• Response when the interrupt condition is fulfilled

and measurement of operating or reset times
• Accuracy and display of the time measured
• Output signal

5.4.

5.4.1.
5.4.2.

5.4.3.
5.4.4.

Terminal control
• Principle
• TDM functions
• Line input
• Switching between terminals
• Kind of terminal
• Line termination
• Alphabetic list of control codes and commands

6.4.
6.4.1.
6.4.2.
6.4.3.
6.4.4.
6.4.5.
6.4.6.
6.4.7.

Terminating the testing procedure
• Automatically
• By pressing '0'
• Subsequent possibilities

4.4.5.

Testing distance relays
• Starting units
• Overcurrent starting
• Underimpedance starting
• Tripping characteristics
• Checking the directional sensitivity
• Measuring operating times
• 1st. zone operating times
• Operating times of the 2nd. and higher zones
• Switching from one zone to the next
• Operating times of individual units
• Measuring reset times
• Testing auto-reclosure functions

8.2.
8.2.1.
8.2.2.
8.2.3.
8.2.4.
8.2.5.
8.2.6.
8.2.7.
8.2.8.
8.2.9.
8.2.10.
8.2.11.
8.2.12.

Testing frequency relays
• Absolute frequency measurement
• Measurement of frequency rate-of-change
• Testing the low voltage check

8.4.
8.4.1.
8.4.2.
8.4.3.

Testing IDMT and thermal overload relays 8.5.

Testing procedure
• General
• Manual testing
• Testing with the (handheld) terminal

4.1.
4.1.1.
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Testing protection relays with the test set XS92b
• General
• Connection
• Instructions for testing
• Selecting the current range
• Testing relays with high impedance burdens
• Measuring in the reverse direction
• Reduction of healthy voltages
• Phase-angle accuracy for phase-to-phase faults
• Overlapping of starting and measuring

characteristics

8.1.
8.1.1.
8.1.2.
8.1.3.
8.1.4.
8.1.5.
8.1.6.
8.1.7.
8.1.8.
8.1.9.

Testing synchro-check functions
• Injecting two three-phase voltage systems
• Test procedure

8.6.
8.6.1.
8.6.2.

Testing underimpedance and directional relays 8.3.

User programs 9.2.

Using a terminal or external computer with the test set
XS92b
• General
• XS92b and DOS PC

7.2.

7.2.1.
7.2.2.

Voltage amplifier AU93 2.1.4.

Writing a program
• EDT mode (editor)
• Editing a program using a text editor
• Printing programs
• Executing programs

6.2.
6.2.1.
6.2.2.
6.2.3.
6.2.4.

XC92 control unit (microprocessor)
• Periphery and options
• How to use the serial interface on unit XC92
• Telegram format
• Signal levels
• Pin connections
• Data transfer rate
• Setting the baud rate on the handheld terminal
• Hardware specifications
• Processor board

2.1.7.
7.1.
7.1.1.
7.1.2.
7.1.3.
7.1.4.
7.1.5.
7.1.6.
7.1.7.
7.1.7.1.

YS92 memory unit (option) 2.1.8.

YU92 output unit (option) 2.1.9.



Notification Form for Errors in this Document

Dear User,

We constantly endeavour to improve the quality of our technical publications and
would like to hear your suggestions and comments. Would you therefore please fill in
this questionnaire and return it to the address given below.

ABB Power Automation Ltd
Technical Publications Dept. NSV-62
Haselstrasse 16 / 65/1
CH-5401 Baden

---------------------------------------------------------------------------------------------------------------

Concerns publication: 1MRB520014-Uen   (XS92b V3.03 onwards)

Have you discovered any mistakes in this publication? If so, please note here the
pages, sections etc.

Do you find the publication readily understandable and logically structured? Can you
make any suggestions to improve it?

Is the information sufficient for the purpose of the publication? If not, what is missing
and where should it be included?

Name Date

Company

Postal code Town Country

Telefax +41 56 205 28 00





Notification Form for Equipment Faults and Problems

Dear User,

Should you be obliged to call on our repair service, please attach a note to the unit
describing the fault as precisely as possible. This will help us to carry out the repair
swiftly and reliably, which after all is to your own advantage.
Please attach a completed form to every unit and forward them to the address below.

Place of delivery Baden/Switzerland:

ABB Power Automation Ltd.
Repair Centre, NAP
Eingang West, Warenannahme Terminal CA
CH-5401 Baden

---------------------------------------------------------------------------------------------------------------

Equipment data:

Unit type:
Serial No.: HE ..................................
In operation since:

Reason for return:   (tick where applicable)

❑ Overfunction
❑ No function
❑ Outside tolerance
❑ Abnormal operating temperature
❑ Sporadic error
❑ Unit for checking

Remarks/Description of fault:

Customer: Date:

Address:

Please contact: Phone: Fax:





Notification Form for Software Errors and Problems

Dear User,

As we all know from practice, software does not always function as expected for all
applications. A precise description of the problem and your observations will help us
to improve and maintain the software. Please complete this form and send it together
with any supporting information or documents to the address below.

ABB Power Automation Ltd.
Software Support Group NST
Haselstrasse 16/122
CH-5401 Baden

---------------------------------------------------------------------------------------------------------------

Unit/ ❑ REC 316*4 SW version: ❑ REC 216 SW version:
System: ❑ REG 316*4 SW version: ❑ REG 216 SW version:

❑ REL 316*4 SW version: ❑ MMI SW version:
❑ RET 316*4 SW version: ❑ other: SW version:
❑ XS92a / XS92b SW version:

Problem:❑ Program error (unit/system) ❑ Program error (MMI/PC)
❑ Error in manual ❑ Suggestion for improvement
❑ other:

Can the error be reproduced at will? ❑ yes ❑ no

Particulars of hardware and software (configuration of device or system, position of
jumpers, type of PC etc.):

Problem located? ❑ yes ❑ no
Suggested changes enclosed? ❑ yes ❑ no

The following are enclosed (floppy with settings etc.):

❑ Floppy ❑ Unit/system settings, file name:
❑ other:

Description of problem:

Customer: Date:

Address:

Please contact: Phone: Fax:

Telefax +41 56 205 35 82



Description of problem:  (continuation)

___________________________________________________________________
ACTION  (internal use of ABB Power Automation Ltd., Dept. NST only)

Received by: Date:
Answered by: Date:

Problem solved? ❑ yes ❑ no

Week Name Position Consequence
---------------------------------------------------------------------------------------------------------------



IMPORTANT NOTICE!

Experience has shown that reliable operation of our products is
assured, providing the information and recommendations con-
tained in these Operating Instructions are adhered to.

It is scarcely possible for the instructions to cover every eventu-
ality that can occur when using technical devices and systems.
We would therefore request the user to notify us directly or our
agent of any unusual observations or instances, in which these
instructions provide no or insufficient information.

In addition to these instructions, any applicable local regulations
and safety procedures must always be strictly observed both
when connecting up and commissioning this equipment.

Any work such as insertion or removal of soldered jumpers or
setting resistors, which may be necessary, may only be per-
formed by appropriately qualified personnel.

We expressly accept no responsibility for any direct damage,
which may result from incorrect operation of this equipment,
even if no reference is made to the particular situation in the
Operating Instructions.



ABB Power Automation
ABB Power Automation Ltd
Haselstrasse 16/122
CH-5401 Baden/ Switzerland
Telephone +41 56 205 77 44
Telefax +41 56 205 55 77
Home page 

ABB Automation Products AB
S-72171 Västerås
Sweden
Telephone +46 21 32 13 00
Telefax +46 21 14 69 18

ABB Transmit Oy
Relays and Network Control
Postfach 699
FIN-65101 Vaasa, Finnland
Telephone +358 10 224 000
Telefax +358 10 224 1094

ABB Power T&D Co.
4300 Coral Ridge Drive
Coral Springs, Fla. 33065
USA
Telephone +1 954 752 6700 ext. 2461
Telefax +1 954 345 5329

Printed in Switzerland (0002-0050-0)

www.abb.com/ch

http://www.abb.com/ch
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