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High-voltage transmission and distribution 
networks are the backbone of modern power 
generation and distribution systems. Faults 
on the transmission system are prone to 
cause severe economic losses. 

Protection engineers apply PSM 505 to ana-
lyze all generated disturbance records, mak-
ing good use of the highly flexible evalua-
tion and calculation features. This leads to a 
better understanding of complex effects in 
the network, weak spots in the network are 

detected and settings are accurately adjusted 
or protection diagrams improved, which in 
the long-term results in a decreasing number 
of faults. Therefore higher reliability of the 
network is achieved. 

PSM 505 belongs to the software suite 
"Power System Monitoring". The package 
described in this Data Sheet is intended for 
the stand-alone use on a PC or laptop to 
evaluate single disturbance records manu-
ally. 

Viewed in the long-term, PSM 505 increases 
the reliability of the power network and 
minimizes the damage resulting from faults 
in transmission and distribution systems and 
in power generation systems. This can be 
achieved using the strong and user-friendly 
analyzing functions of PSM 505. Calcula-
tions can easily be programmed using the 
point-and-click icons. Related disturbance 
records can be merged and many other func-
tions can be applied to analyze disturbance 
records. Using this information the protec-
tion engineer will uncover secondary effects 

in the power system and may optimize the 
settings of his assets, which results in a more 
robust power network.  

PSM is a scalable solution allowing a step-
by-step implementation and integration into 
the existing power network. This allows a 
very flexible system investment. A PSM 505 
installation can be connected to a PSM 500 
server, which provides fully automatic col-
lection and evaluation of disturbance records 
from all connected fault recorders and pro-
tection devices in a network of a utility. 

Introduction 

User benefits 
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User benefits 
(cont´d) 

The PSM 505 stand-alone application can be 
used to evaluate disturbances recorded in the 
following devices: 

• Dedicated disturbance recorders such as 
Indactic® 650 from ABB 

• Integrated disturbance recorders of pro-
tection devices manufactured by ABB 

• 3rd party dedicated disturbance recorders 

• 3rd party integrated disturbance recorders 
generated from protection devices. 

PSM 505 can handle various standard and 
proprietary file formats of the disturbance 
recording, for example: 

• ABB Indactic® EVE format 

• ABB REVAL format 

• COMTRADE file format IEEE C37.111-
1991 

• COMTRADE file format IEEE C37.111-
1999. 

The PSM 505 system can run on Microsoft 
Windows® 2000 or Windows® XP computer 
for evaluation and analysis of faults in the 
following areas: 

• Distribution, transmission and sub-
transmission levels 

• Power supply of industrial plants and the 
auxiliary supply of power plants 

• Power generation systems, generator-, 
transformer- and transmission protection 
systems. 

The PSM software consists of different func-
tional modules. These modules are combined 
in different ways to build big PSM systems 
described in the referenced brochure [1] and 
in detail in the Data Sheets [2] and [3]. 

The PSM 505 stand-alone fault analysis ap-
plication consists of three modules shown in 
the graphical representation in Fig. 1 and 
described below. 

 
Fig. 1 Software modules of PSM 505 

PSM 505 is available in three variants. The 
"Expert" variant allows full functionality 
with highest performance. 

RelView variant 
The RelView variant is the basic entry level 
of PSM 505. The functionality comprises 
the display/view of the fault records and 
analog and digital signals. 

Professional variant 
The Professional variant provides advanced 
functionality in addition to the features 
available in the RelView variant. Fault loca-
tion and power analysis calculations are 
possible as an example. 

Expert variant 
The Expert variant is an advanced extension 
of the Professional variant with in-depth 
analysis, time calculation and animation 
features. 

Application 

Software module 
and feature  
overview 
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Table 1: Key features of the PSM 505 stand-alone fault analysis tool dependent on the 
RelView, Professional and Expert versions 

 
Features 

PSM 505 
RelView 

PSM 505 
Professional

PSM 505 
Expert 

Phasor display: Overlaying phasors with im-
pedance settings of RE.2/316   X 

Phasor display: Animation    X 

Merging of two disturbance records   X 

Time calculations using the time formula editor   X 

Manual "One-Terminal Fault Location" (OTFL)  X X 

Manual "Two-Terminal Fault Location" (TTFL)  X X 

Power analysis calculations using the formula 
editor   X X 

Phasor display: Viewing of signals as symmet-
rical components  X X 

Phasor display: Displaying the locus of volt-
ages, currents and impedances  X X 

Phasor display: Displaying voltages, currents 
and impedances  X X 

Manual saving of file in COMTRADE format X X X 

E_wineve 
workplace 

Oscillography viewing of disturbance records X X X 

Viewing of the configuration of the PSM sys-
tem X X X 

E_navigate 
Changing the configuration of the PSM system 
for authorized users X X X 

 

This module is used to configure PSM with 
static information about the power grid, 
which is represented by substation lines and 
feeders. Also the secondary devices and the 
mapping of measured signals and power 
lines are configured with this module. It pro-
vides the following key features: 

• Easy navigation because of tree structure 
with expandable nodes 

• Stations can be combined to regions 

• Devices are grouped into stations 

• Aside from the tree structure graphical 
panes exist in addition 

• A freely configurable background can be 
added to every pane 

• Pull-down menus for any tree node and 
icon 

• Freely configurable comments appearing 
when the mouse pointer crosses an icon 

• User authentication based on the Win-
dows user group concept 

• Different authentication levels for view-
ing or changing the configuration. 

The graphical view of the communication 
network and a tree-structured view of all 
recording devices simplify navigation. De-
vices are grouped in stations. For big instal-
lations it might be helpful to group stations 
in regions. 

The tree structure is also displayed on 
graphical panes. An overview with all sub-
stations is displayed on one pane. For every 
region and substation there is a separate 
pane, where the devices and substation icons 
can be arranged in any way desired. In addi-

The module 
E_navigate 
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Software module 
and feature  
overview 
(cont´d) 

tion a bitmap background can be added to 
every pane, which provides additional in-
formation for the user. 

Pull-down menus containing all relevant 
commands are available for every node in 
the tree node and also for every icon in the 
graphical pane just by a right mouse click. 

 

The authentication is based on a strict user 
management of the Windows operating sys-
tem. This allows high security against un-
wanted access to PSM data. 

This module is installed on the PSM central 
server and also on all PSM station servers. It 
is especially needed for stand-alone distur-
bance record evaluating installations without 
network connection to a PSM server. 

 
Fig. 2 E_navigate to configure PSM 

The module called "E_wineve Workplace" 
contains a viewer with a large number of 
useful features for the display of disturbance 
records. 

Interactively different algorithms for fault 
location can be applied, and strong interac-
tive evaluation tools enable the user to per-
form an in-depth post-mortem analysis of 
disturbance records. 

Oscillography visualization 
After opening a disturbance record file 
analysis, support is given by means of: 

• a simultaneous display of several distur-
bance records in different windows 

• a cursor line able to be positioned to a 
numeric time value, whereby the corre-
sponding values of the signals are updated 

• zooming in/out the interesting part of a 
display by expanding the amplitude 
and/or time axis 

• a free arrangement of all signals or com-
posing of several signals on one time axis, 
e.g. all voltages on the same horizontal 
axis. 

• signals able to be hidden and inserted 
later on 

• selection of the color for each analog and 
digital signal. 

The module 
E_navigate 
(cont’d) 

The module 
E_wineve  
workplace 
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For every configured device the user may 
store up to ten different individual layout 
settings, containing for example, the pre-
ferred amplitude size and axis height, zoom 
values and hidden signals.  

Supported file formats 
E_wineve is able to handle various standard 
and proprietary file formats of the distur-
bance recordings. Files can be opened, dis-
played and evaluated for the following file 
formats: 

• ABB Indactic® EVE format 

• ABB REVAL format 

• COMTRADE file format IEEE C37.111-
1991 

• COMTRADE file format IEEE C37.111-
1999. 

The files may be saved and optionally con-
verted into all mentioned formats except for 
the ABB REVAL file format.

 
Fig. 3 Curve representation of a disturbance record

Merging of two disturbance record files 
The merge function allows the combination 
of data for the same fault recorded by differ-
ent acquisition units. This results in a new 
data set with selected measurements from an 
extended area that can be used for further 
analysis by additional functions, such as 
power analysis calculation and fault location. 

 

• Merging of different recorded fault data 
for in-depth analysis 

• Automatic synchronization of both data 
sets, i.e. the time axes of both data sets are 
made to correspond exactly within 
<0.1 ms with regard to the event e.g. in a 
1½ breaker scheme 

• Merging on the basis of the discontinuity 
of a "common" analog signal in both files 
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The module 
E_wineve  
workplace 
(cont´d) 

• Free selection of signals to be combined 

• Saving of the new combined data set for 
further processing is possible in the sup-
ported file formats. 

Manual fault location 
E_wineve has integrated high-end fault loca-
tion algorithms producing accurate results 
even for high-impedance short circuits be-
tween lines or for line-to-earth faults. Line 
parameters entered by the user are utilized 
for the fault location calculation. 

After a fault location algorithm has been 
applied, the results are presented in the form 
of a "Short fault report", an easy to read one-
page report containing all facts. 

The algorithms have the following features: 

• Calculation of the loop impedance of the 
faulted line 

• Correct interpretation of short circuits to 
earth, two- or three-phase short circuits 
and symmetrical or asymmetrical lines 

• Parallel lines are considered by the fault 
location algorithms. 

One-terminal fault location 
• The accuracy of the fault location is de-

pendent on the fault resistance and is 
typical better than 3.5% of the distance to 
the fault, considering one disturbance re-
cord from one line terminal. 

Two-terminal fault location 
This algorithm uses disturbance records re-
corded in different substations connected to 
both ends of a faulty line. Combining the 
information of both disturbance records, the 
fault location is calculated with an improved 
accuracy. It would be a simple way to im-
plement a "two-terminal fault location", cal-
culating the average value of the result of 
using a one-terminal location algorithm ap-
plied from both line ends. But the two-
terminal fault location algorithm developed 
by the utility TVA (Tennessee Valley Au-
thority) together with ABB is much more 
advanced. This algorithm combines samples 
from both disturbance records initally and 
therefore minimizes line parameter uncer-
tainties and source impedance influence 
bound to change a quite a lot in case of a 
fault. 

• The typical accuracy of a "two-terminal 
fault location algorithm” is 1% of the line 
length 

 
Fig. 4 Two-terminal fault location algorithm applied to disturbance records provided by a 

customer. 
OTFL means One-Terminal Fault Location, TTFL means Two-Terminal Fault Location. 
The yellow arrow symbolizes the real fault location. 

Example from a customer 

Line 
length 

OTFL from A OTFL from B TTFL Real distance 

139.0 km 28.3 km  104 km 29.6 km from A
109.4 km from B

30.6 km from A 
108.4 km from B 
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Two-terminal fault location details 
Before E_wineve applies the “two-terminal 
fault location algorithm” to two DR files, it 
checks the following three conditions: 

• The fault is on the same line and phase, 
referenced in the disturbance records 

• The fault type seen from both sides is 
equal 

• The trigger time of both files differs by 
less than some seconds. 

The two-terminal fault location algorithm 
has the following limitation in the actual 
PSM V1.5 version: 

• The fault recorder has to be configured 
with the same sampling rate on both line 
ends. 

Short fault report 
The information printed out in the "short 
report" (see Fig. 5) is the following: 

• General information about the fault event 

- Name of the acquisition unit recording 
the disturbance 

- Number of the acquisition devices 

- Date and time of the disturbance record 

- Information of the line name and line 
length 

- The complete directory path and name 
of the disturbance fault record 

- Duration of the fault record 

• Information regarding the trigger, which 
causes the record 

- Type of trigger 

• Information regarding the disturbance and 
location of the fault 

- Fault type 

- Fault duration 

- Impedance at the fault in the polar and 
Cartesian format 

- Distance to the fault. 

 
Fig. 5 “Short Fault Report” 

Power analysis calculations 
The power analysis calculation can be used 
to derive useful data for in-depth fault analy-
sis by means of additional calculations and 
the combination of recorded signals. For 
example, the analysis of the harmonics pro-
vides a measure of the quality of a voltage. It 
also permits the calculation of the effective 
short-circuit power, which has resulted in  
damage to the switching elements, using the 
measured short-circuit currents and voltages. 
The loop impedance as a function of time 
(impedance and phase angle) derived from 
the sequence of the voltage and current is 
another possible calculation. 

• Sum, difference, multiplication and divi-
sion and average of input signals 

• Pre-programmed function for the calcula-
tion of 

- RMS values 

- impedance and power vectors 

- harmonic contents 

- frequency deviation 

• Formula editor, on-line syntax check, and 
test execution of the calculation program 

• Linking the stored calculation for auto-
matic execution. 
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The module 
E_wineve  
workplace 
(cont´d) 

 
Fig. 6 Power analysis calculation functions 

Phasor display 
The new, combined phasor and impedance 
display dialog is a powerful tool to analyse 
voltage and current measurements as part of 
an opened disturbance record. It shows the 
results of the phasor and impedance calcula-
tions (with complex algebra) in a polar chart 
and in a numerical data table. The polar chart 
may be printed and the calculated results 
saved in a text file for further examination 
with other tools (e.g. Microsoft Excel). For 
certain relay types, the impedance calcula-
tion results may be superimposed with the 
line or distance protection zones after im-
porting the corresponding relay parameter 
file. 

Functions of the phasor display 
E_wineve provides the following different 
views to display analog signals in the phasor 
display: 

• Showing all voltages and currents of a 
selected line in the phasor diagram 

• Displaying a freely arranged combination 
of analog signals in the phasor diagram 

• Showing the impedances of a line in the 
polar chart (phase-to-phase and phase-to-
earth impedances) 

• Displaying the locus of the phasors (volt-
ages, currents or line impedances) related 
to a freely selectable time interval 
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• Exporting the values of a selected time 
interval to a text file for further exami-
nation with other tools (e.g. Microsoft 
Excel) 

• Calculation of symmetrical components 
for three-phase systems. 

 
Fig. 7 The phasors of the voltages and 

currents together with the locus in 
the phasor display 

 
Fig. 8 The same as in Fig. 7, in addition 

the green-coloured voltage phasor 
remains constant 

 
Fig. 9 Apparent line impedance. Sample 

markers are enabled 

 
Fig. 10 Symmetrical components of volt-

ages and currents, captured in the 
"full screen mode" 

Easy-to-use features of the phasor dis-
play 
Certain features are designed to increase the 
user-friendliness of the tool and to support 
the user with expressive screen shots for 
documentation issues or further analysis: 

• Zooming in and out the graphical polar 
chart 

• Hiding and re-displaying signals 

• Enlarging the polar chart to the complete 
screen size 

• Direct printing of charts 

• Displaying sample points, which point out 
big dynamics of signals. 
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The module 
E_wineve  
workplace 
(cont´d) 

Expert features of the phasor display 
E_wineve provides two special features for 
experts working in the protection fields: 

• Phasor animation 

• Overlaying the impedance view with the 
zone settings of a distance protection re-
lay. 

The integrated animation tool visualizes the 
dynamic behaviour of the voltage and  cur-
rent measurements. Thereby the movement 
of the phasors and the composition of the 

loci are shown in a short animation. In addi-
tion the numerical data table is updated after 
each simulation step and the cursor in the 
curve representation is moved over the cor-
responding time interval.  

If a distance protection relay is involved in a 
line trip, it is also very helpful to overlay the 
impedance view of the disturbance record 
with the zone settings of the relay. The ver-
sion V1.5 of PSM supports this feature for 
the RE.316*4 devices only.

 
Fig. 11 Locus of the impedance of one phase after a phase-to-earth fault. The curve is over-

laid with the zone settings of a distance protection relay.



InformIT  Power System Monitoring 
Stand-alone Fault Analysis and Evaluation Tool 

PSM 505

Technical Data 1MRB520376-Ben

 

ABB Switzerland Ltd, Utility Automation Systems Page 11
 

The functions of PSM are license-protected. 
Every PSM installation requires a software 
key, which is bound to the PC hardware. 

In order to get the required license key, in-
stall all modules of PSM you are interested 
in. Start the module E_wineve or E_com 
and fill in the license request form. The 
form may be found under the menu "Op-
tions"; click "License...". After pressing OK 
your license request file will be generated. 
Send the file, named "PSMLicense.req", via 

e-mail to SA-LEC-Support@ch.abb.com 
and you'll get the software key, which en-
ables the ordered functions. Alternatively 
you can send us the request file on a disk-
ette. In case the e-mail and mail service do 
not work you can send the requested file via 
fax using a simple text editor such as Note-
pad for opening and printing. 

Please mention the order or project number 
in the e-mail or fax. 

 
Fig. 12 The method of getting the license key, which is required to enable the modules and 

functions of PSM

PSM runs on the listed Windows® operating system and has the following requirements on the PC-
hardware. 

Table 2: Technical requirements to be able to use the PSM 505 stand-alone application 

Minimum requirements on 
the  used hardware 

• Intel Pentium® III or equivalent recommended 

• 256 MBytes RAM, 512 MBytes recommended 

• 20 GBytes hard disk 

• CD-ROM drive 

• Keyboard, mouse 

• Monitor resolution: 1024 by 768 pixels with 65535 colours. 

Operating system • Microsoft Windows® 2000 Professional with service pack 3 at 
minimum 

• Microsoft Windows® XP. 

License handling 

Technical  
requirements 
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Technical  
requirements 
(cont´d) 

PSM 505 can be ordered in different func-
tional versions described in "Table 1: Key 
features of the PSM 505 stand-alone fault 
analysis tool dependent on the RelView, 
Professional and Expert versions". 

In addition the customer may choose be-
tween a single-user license and a multi-
user license. A single-user license means 
that the software runs only on one PC. In 

case of a multi-user license the customer 
can install the software on ten different 
PCs. 

All manuals are available as *.pdf files on 
the installation CD. The manuals can be 
ordered as one complete folder containing 
the module manuals for E_database, 
E_wineve, E_com and E_navigate. 

Table 3: Ordering numbers for all variants of the PSM 505 stand-alone fault analysis and 
evaluation tool 

Description SW variant License type Ordering number 

Software installation CD all all 1MRB260035R0099 

RelView Single-user 1MRB260035R0001 

Professional Single-user 1MRB260035R0011 

Professional Multi-user 1MRB260035R0012 

Expert Single-user 1MRB260035R0021 

License key 

Expert Multi-user 1MRB260035R0022 

30-day trial license key Expert Single-user On request: 
SA-LEC-Support@ch.abb.com 

 

Table 4: Ordering information for printed manuals 

Printed documentation Language Ordering information 

Operating instructions English 1MRB520378-Uen 
 

[1] InformIT Power System Monitoring, brochure 1KHA-000829-SEN 

[2] InformIT Power System Monitoring Central Server, Station Server 
PSM 500, PSM 501 1MRB520355-Ben 

[3] InformIT Power System Monitoring Workplaces 
PSM 510, PSM 511, PSM 530, PSM 550 1MRB520375-Ben 

[4] Substation Monitoring System SMS530 1MRB520268-Ben 

Ordering 
information 

Other relevant 
documents 

www.substation.automation@ch.abb.com
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