WAVEWIN

NEW FEATURES

Updated: August 1st, 2022

SOFTSTUF IHB.

SOFTSTUF, INC.
SOFTWARE STRUCTURE FOR UNLIMITED FUNCTIONALITY
P.O. Box 40245
PHILADELPHIA, PA 19106-0245
1-800-818-3463 - 215-922-6880
www.softstuf.com
www.wavewin.net



http://www.softstuf.com/
http://www.wavewin.net/

Table of Contents

1. Data Plotting — Invert Marked Channels:........cuuiiiciiie et e e e et e e e e aa e e s e sar e e e s eareeeean 1
2. File Manager/Data PlottiNg — SAVE AS:....cciciieiieeieciieecteesteesteeseesteereesteesteesteesatesabeeabe e baesseessaesssesnseensens 2
3. Data Plotting — ReStore Original VIEW:.......cuuiii ittt tee e e e te e e e e bae e e e e rte e e e eanaee e eearaeas 3
4. Data Plotting — Sort Digital Channels: ........coocuiiiiiiiiei ettt srte e e s s saree e e sanes 4
5. Data Plotting — APPENA FIlES ... it e e et e e e e tae e e s eate e e e eeaba e e e eenateeeesareeeeennranas 6
6. Data Plotting — Sequence Components CalCulator:.........cooiiiiiiiii i 6
7. Data Plotting — Digital Channel Titles:.....cou i e sree e e e 7
8. Data Plotting — AUt Process TEMPIAtES:.......oiiiiiiiie ettt et e e e e ebre e e e erte e e e eabae e e e enreeas 7
9. File Manager — Automatically REName FileS:.....cuuiiiiiiiei ittt 7
10. File Manager/Process Templates — SER REPOIES: ...cccuieiieeiiieriieiieceeetecteesteesteesteesreesareebeesreestaesanesaneens 8
11. Data Plotting — AUtO Process TeMPIateS:......cuuiiieeiiie ettt e et e e e raree e e eabe e e e eeareeas 10
12. Data Plotting — Digital Channel GroUPS: ......ccuuiiiiiiiieeeciiee ettt e e e ree e s sabee e e s bee e e esareeas 13
13. Data Plotting — AUt Play Waveform: . .....coo ettt ettt et e et e e e sabae e e e aaa e e e eareeas 15
14. Data Plotting — Digital Channels:........oocuuiiii et e et e e et e e s e rabe e e e e nbe e e e eeareeas 16
15. File Manager — Change FileName:......cocuuiiii ettt ettt e e e e e st e e s s abee e e s nbae e e enareeas 17
16. File Manager — Rename Files to COmMName FOrmat: ........cooocciiieiiiiii e et 18
17. File Manager — Auto Convert to COMIIade:......ccecuiiiiiiiiieeciiiee ettt e e e e e sbee e s s bee e s e areeas 18
18. File Manager — Auto Convert t0 COMIIade:......cocucuiieieiiiiee ettt e e et e e e e e e e saree e e eeabeee e eeareeas 18
F AN (VY [l BN o [ Y =4 PR 21
SOUICE Path ..ttt b e s bt st sttt et e bt e be e s bt e saeeeaee et e e beenbeesbeesanenas 21
DeStiNAtioN Path: .....cooeiieie e s s s e e nnes 21

F N0l o1V - | o TS US PRI 21

19. Appending files from the File Manager and Data Display: ........ccoccueieeeiiiiiecciieee e e 21
20. File Manager — Options Menu Item, Display Option, System Settings Dialog:.......cccccceeevvveieecrieeeennen. 23



23. Data Plotting — ROSE Charts: .....uiiiiciiiei ettt e e e e e et e e e e e e s sbe e e s e sabeee s ssnbeeeesnarenas 25
24, Data Plotting — POWET CalCUIAtOr: ......coi et e e e ebee e e e be e e e eeareeas 26
25. Data Plotting — RMS Calibrated Channels:...........oocuiiiieeiiie et e et 27
26. Data Plotting — Search Digital Channels:.......cccuiiiiiiiiiii e e e e e 29
27. Data Plotting — Save VIeW Pathi.........oo it e et e 30



1. Data Plotting — Invert Marked Channels:

Updated August 1%, 2022

Added a new option from the data plotting’s right click popup menu to automatically invert all the
marked analog channels. To activate first marked the desired analog channels using the spacebar or
mouse, next right click on the analog channel table and select the Invert Marked Channels menu option.

All of the marked channels scale factor will be multiplied by -1. To restore the original, mark the
channels again and select the popup menu option Invert again.
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Figure-1: Invert Marked Channels Popup Menu



- a x
| @3 1 s 2. @ 0 4 @ 8 A E e ¢SRS ATIQOrE-Y - % 08042022 05:01:34 PM
Waveform __Data__Channek
" CARLGIKVLEIEEVENTS.0202201912).CEV - 2/2/2019 - 17:5327.532 - Prewary - (AMAS Calibrated Type) [E=8 Een |
| | QIZ[T] Tie sl BMS  Fhwe Uw [o1%] Prasee: Donon
- - = =l
6|y | meMp  ®os oo
( =) @
s
VB T2 @S st
150 »
VoWl sz a0 e W
| i : A MEBZU S VB e
180 o
O 2w ow e
1
SIS RN 0 e
20 B
. : PG00 212 Ame
ctv
M7 A7en  suey ) m
= N ‘
) = = 3 = T
T = Ew TR mw =
1 N The i 4 17sazsem ot
£ Nar N oA T7szrag an
3 NA N4 17EE 2 an
& NG N4 i7sareme an
18 Noowen M A ipBasravo ot
i Nk NN Irsizmum pampsen o
i nEEr NN pRFIGm RPN
2 22 R
5 N e NN I7Saaraes 17aiareaes o0
2 N el NN rsizie pairsoen
2 NeRm o NN REIEE GREEE W
£ Rl A A ol
i Witz N A 17mz s an
i i R ) i
5 NRik NN 1HEEE s G |-
CARLPRKGSEITILAR | Sot - 02/0L/2019 175320512208 _|Dita X 29,167 s (1150 cye © 6000 ha) s 960 W |AS- ON_Delta ¥: Mo Bars

Figure-2: Inverted Channels

2. File Manager/Data Plotting — Save As:

Updated April 37, 2022

Changed the Save As Comtrade in the File Manager to a generic Save As feature. The Save As Comtrade
menu option under the Options menu has been changed to Save As. The new Save As dialog allows for
directly selecting the Save As format (Comtrade 1991, 1999, 2013 Ascii or Binary, RMS, Instantaneous
Values, Vector Values and Summaries). Also added a Save As menu option under the File menu. The new
Save As dialog has a drop down list box to select the format and radio buttons to select the files to

process.
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Figure-3: Save As from the File Manager
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Figure-4: Save As from the Data Plotting Window

3. Data Plotting — Restore Original View:

Updated February 29, 2022

Added a new feature that will restore the analog channels, digital channels, phasors, and the analog
table back to the original view when the file was first opened. To restore the original view select the
Restore Original View menu option under the View menu in the Menu based system or click the Restore
Original View icon in the View section under the Waveform tab in the Ribbon System.
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Figure-5: Restore Original View Menu Options

4, Data Plotting — Sort Digital Channels:

Updated December 1%, 2021

Added a new feature that will sort the Digital Channels according to the change of state. This new
feature will sort the first change in state in Ascending order or sort the first change in state in
Descending order. There is also an option to restore the order of the Digital Channels when the file was
first opened. In the menu system there is a new submenu under the Channels menu called Sort Digital
Channels and in the ribbon system a new drop down menu was added to the Channel tab under the

Arrange section.
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Figure-7: Sort Digital Channels in Ascending Order



5. Data Plotting — Append Files:

Updated December 1%, 2021
When Appending files only the files that have matching analog and digital channel titles are appended.

The scale factor has been added as an additional check to make sure all analog channels appended have
matching scale factors.

6. Data Plotting — Sequence Components Calculator:

Updated December 1%, 2021

Added an option inside the Sequence Components calculator to always use the displayed channels that
are selected in the voltage and current drop down lists. A new checkbox has been added under the
phasor diagram to specify that the channels selected in the drop down boxes be preselected when
opening the sequence components calculator.
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Figure-8: Always Use Displayed Channels in the Sequence Components Calculator



7. Data Plotting — Digital Channel Titles:

Updated December 17, 2020

Increased the Digital Channel title characters from 80 to 90.

8. Data Plotting — Auto Process Templates:

Updated December 17%, 2020
Added 2 new fields in Display dialog under the Data Plotting tab. These 2 new fields are called PDF

Width and PDF Height. When running Wavewin as a service the monitor coordinates for the PDF are not
exact. These fields allow for changing the width and height to fit the PDF report properly.

9. File Manager — Automatically Rename Files:

Updated March 1%, 2021

Added support to replace all filename illegal characters in the station and device names with a dash (-)
before renaming the files. Also, removed all non-printing ASCII characters from the station and device
names. Added more protection to the SEL display driver to avoid access violation errors when the file
format is not correct. When renaming the files it now checks to see if the file already exists in the
destination folder, if it exist then the file is deleted in the source folder and the rename is bypassed.

Added a new feature to Automatically rename waveform/load files to the IEEE ComNames format. This
new feature monitors a folder for waveform/load files with user defined extensions. When a file is
detected in the source path or in its included folders it will first move the original file to the Archive path
then read the file’s configuration information and rename the file to the destination path. To activate
this feature select the Auto Rename Files option under the Options menu/tab. A dialog will be displayed.
Enter the Source Path, click the Include Sub Folders check box if needed. Enter the Destination and
Archive Paths. Enter all file extensions (*.DAT,*.CEV,*.CFF) and the scan period. If this feature needs to
start when Wavewin runs click the Automatically Start Auto Rename Files at Run Time checkbox. The
bottom section of the dialog gives a status update on the activity of the process. It displays the last scan
time, the original and Renamed filenames and when the next scan will start in minutes. To start the
process click the Start Rename button.
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Figure-9: Automatically Rename Files Dialog

10. File Manager/Process Templates — SER Reports:

Updated June 14%", 2021

When creating the SER files it now takes the Station and Device fields directly from the IEEE Comnames
files instead of from the CFG files for Comtrade files. If the original file is not in the IEEE Comnames
format then it uses the information from the first line in the Comtrade .CFG file.

Added a new feature to create SER files for each waveform file. This new feature monitors a folder for
waveform files with user defined extensions. When a file is detected it will read the file and create a
comma delimited SER file from the digital channel activity. The SER file will have the same name as the
original waveform file.
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Figure-10: Create SER File Dialog

To activate this feature select the Create SER Files option under the Options menu/tab. A dialog will be
displayed. Enter the Source Path, click the Include Sub Folders check box if needed, enter the file
extensions (*.DAT,*.CEV,*.CFF) and the scan period. If this feature needs to start when Wavewin runs
click the Automatically Start Create SER File at Run Time checkbox. The bottom section of the dialog
gives a status update on the activity of the process. It displays the last scan time; the original and SER
filename being processed and when the next scan will start in minutes. To start the process click the
Start Create button.

To create an SER file with all the digital activity from all processed Waveform files click on the Create a
Combined SER File check box. Select or enter the path of the Combined file and enter its filename. This
allows for adding the SER information into a database from one single file.



To create the SER files for each file being processed by the Auto Process Templates add a /SER to each

line in the Format files being processed.

11. Data Plotting — Auto Process Templates:

Updated: June 15", 2020

Added a few new checks and features to the auto process template engine.

1.

When Comtrade files are automatically collected using the device manager the Comtrade .DAT
file maybe collected first before the .CFG file is collected. If this happens then Wavewin will see
the .DAT file as a Replay Plus file which causes an error in the system. To remedy this Wavewin
will not process a Comtrade .DAT file until the .CFG file is collected.

Again, when files are automatically collected using the device manager it may be possible that
Wavewin will try to process the file before the full file is collected. To fix this, files are only
processed if they have a save time greater than one minute from the current time. This was
added to avoid conflict with reading files when they are being written to.

In previous versions Wavewin would process 256 files at a time. Before the process begins
Wavewin would bin into memory all the information needed to process each file including
renaming the file with a WWD added to the last field in the filename. Renaming the file with the
WWD tag indicates the file has been processed. This was done to ensure the filename added to
the DIG processed file’s information matched the filename on disk. This was causing a problem if
Wavewin was shut down during a process session. All of the files that were not processed but
were renamed never got reprocessed. To avoid this, renaming of the file occurs after the file is
processed.

Corrected a problem when opening waveform files from the processed DIG file. Since the
filename is now marked as processed (adds a WWD in the last field in the filename) after the file
is processed then it’s not writing the correct filename into the table at process time. To correct
this when a double click occurs in the DIG file, the system checks if the file exists, if it does not
exist it adds the WWD to the filename in the DIG file and tries to open that file.

Added a new way to process files. In the past Wavewin would add a WWD to the last field in the
filename to indicate a file has been processed. When using third party backup software to move
files from one folder to another the third party’s software was constantly copying back files that
were previously processed. It was doing this because it could not find the files since they were
renamed by Wavewin. A second option was added to process files according to the file’s save
date. In the System Settings dialog under the Data Plotting tab a new field was added to specify
the process type, see Figure 1. If Rename with ,WWD is selected in the Process Type drop down
field then the field to the right of the Process Type field changes to Batch Files. The batch Files
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drop down allows for selecting New Files (Files that do not have a WWD as the last field) or All
Files. If the By Save Date drop down option is selected then the field to the right of the Process
Type field changes to Start DT. The Start DT allows for setting what Date and Time to start at
when processing the files. For example, to process just the last 30 days of files set the date and
time to 30 days prior to the current date and time.

Another field was added to give control over how many files get processed during a single
session. The Process # field allows for selecting 1 to 256 files per session.

Softstuf supplies a Fault Report template to process waveform files for fault information. In the
Fault Report template there is a field for producing PDF files that gives a fault summary and a
screen dump of the faulted area, refer to Appendix A. These PDF files were being produced for
all fault files collected and processed. A large number of PDF files were being created that were
not necessary. An option was added to select what files would produce a PDF. The new field is in
the System Settings dialog under Data Plotting tab in the Process File section. The available
options are All Files, No Files or Breaker Opt Files. In the fault report template there are 4
columns used to monitor up to 4 breaker digital channels. If one of the 4 breakers operated then
a PDF will be saved.

11
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Figure-11: Auto Process Template Fields



12. Data Plotting — Digital Channel Groups:

Updated: June 15", 2020

In the Save View dialog a new section was added to create digital channel groups. When a record is

open, Wavewin will only display the digital channels that changed state. When creating digital groups all

of the digital channels may have to be displayed prior to opening the Save View dialog. Before opening

the Save View dialog select the All-Digital ribbon item in the Waveform tab. This will include all of the

digital channels in the Save View dialog.

The new Digital Groups section is disabled until the New Group button is clicked. To create a digital

group use the Mouse to select the digital channels in the Digital Channel’s list box. Next, click on the

New Group button. Once the New Group button is clicked the Digital Group section will be enabled and

the Digital Group Name field will have the focus. Type in the name of the new group and hit enter or

click the Save button. The table below the Digital Group Name field will be populated with the name of

the digital groups in the first column and the number of channels in that group in the second column.
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Figure-14: Digital Group Drop Down Menu

In the Data Plotting window select the View that was saved with the Digital Groups. A new drop down
button is added to the Data Plottting main toolbar. The new drop down lists all the Digital Groups in the
View. To display a digital group select the group from the drop down menu. By default Wavewin only

displays the triggered digital channels for each group. To view all the digital channels in the group click
on the All Digital ribbon item in the Waveform tab.

A View can also be selected from the Select View Dialog. Click on the Select View ribbon item under the

Waveform tab. When the view is selected under the View Files section a new list is displayed next to the

Digital Channel list box. It lists all the Digital Group Names and if the digital group is compatible with the

displayed file. The group is compatible if it’s digital number and name in the group match the digital

channels name and number in the file.
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Figure-15: Select View Dialog

13. Data Plotting — Auto Play Waveform:

Updated: June 15, 2020

A feature to auto play the analog and digital channels has been added to Wavewin. In the ribbon system
three new buttons were added to the data plotting’s main toolbar along with a new Replay section in
the Ribbon under the data tab. In the menu system there are 3 new menu options under the data tab.
The new options will auto play the displayed analog and digital channels. This new feature will move the
channels to the left keeping the data cursor fixed at one cycle from the beginning of the display. In the
Ribbon system the button to the left of the auto play button is used to slow the speed of the waveform
movement and to the right is a button to increase the speed of the waveform. In the Menu System use
the menu items increase/decrease to control the speed of the waveforms.

All values in the tables are the values at the data bar.
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The auto play Waveform does extensive drawing to the screen. To minimize flicker and slow drawing
select a maximum of 7 channels and expand the time scale to see a smooth transition when the analog
channels are played. The drawing is done in the background. This allows for marking, deleting,
expanding, contrasting, scaling channels and more while the Waveform is being played.
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Figure-16: Auto Play Waveform

Play Waveform

‘ w ’ Decrease Speed
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Figure-17: Auto Play Waveform Menu Buttons

14. Data Plotting — Digital Channels:

Updated: June 15, 2020

Increased the number of digital channels from 2048 to 4096.
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15. File Manager — Change Filename:

Updated: June 15%, 2020

A new feature was added that allows for changing the contents of a long filename. It can add or remove
information from the marked files in the active folder or all the files in the active folder. The add feature
adds the entered information as a new field to the right of the existing last field. This feature is helpful
for adding the Company name to long filenames if it did not exist.

It also allows for removing information from long filenames. This feature is helpful for processing
waveform files that have already been processed by the Wavewin process temple feature. If the process
template use the Rename with, WWD then to reprocess the files the ,WWD added to the end of each
filename can easily be removed using the Remove check box.

To add or remove information from long filename in a folder, first checked the desired checkbox,
Remove or Add. Next enter the information to remove or add in the File String field. Next select what
file to act on, Marked Files or All Files. If there are no marked files in the active folder then the Marked
Files radio button is disabled. Click the OK button to activate.

Wy Change Filenames = O et
Change Filenames
This Dialog allows for Adding or Removing =
information from the Marked or All Filenames.
Cancel

[v Remove [~ Add

File String: |
Filenames to Change:

i f+ All Files

Figure-18: Change Filenames Dialog
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16. File Manager — Rename Files to ComName Format:

Updated: June 15%, 2020
Removed a 14 character limitation for the station and device names in the ComName format when

renaming files to the long format either directly from the File Manager or through the Auto Convert to
Comtrade.

17. File Manager — Auto Convert to Comtrade:

Updated: June 15%, 2020
When the auto convert to Comtrade copies waveform files to the destination path it was not copying

the support files with the data file. This applied to Comtrade files, Emax files, Transcan file and
Rochester files. It now copies all support files to the destination path.

18. File Manager — Auto Convert to Comtrade:

Updated: October 28, 2019

The Auto Convert to Comtrade feature converts all files with extensions matching the ones specified in
the File Extensions field.

The converted files are saved following the Comtrade Revision specified in the Properties Dialog under

the Comtrade tab. All revisions of the Standard are supported including the latest single file format (CFF)
which has helped solve many of the problems associated with managing very large volumes of Comtrade

records.
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Auto Convert to Comtrade p-d

Automatic Convert to Comtrade

Automatically Corvert the Defined Files in the Source Path to the IEEE Comtrade Farmat. Fill in the fields
below to defing the zource path, destination path, archive path and the file extenzion types to convert.

Froperties:
Source Path; |E:‘\FauItLi|:|‘\EF'B Chatt\Job_B43MNTELLIRUPTER

Deztination Path: |I::"~FauItLitu'xEF'B ChatthJob_ 84D estination

plolo

Archive Path: |E:'\FaultLiI:u\EF'E ChatthJob_84MArchive

File Extengionz: [*PRO

Scan Perniod: |5 minLte(z]

SEL Woltage S ag/Swell/nteruption Properties:

imirmurn # of Cpcles: |2

Milizseconds Difference: |5IJ

Status:
Last Scan:
Status:
Source File:
Comtrade File:

Corvert to Peak:

Mest Scan In: rinubes

[ Automatically Start Convert bo Comtrade at Run Time.

Start Convwert Claze

Figure-19: Auto Convert to Comtrade Dialog with New Advanced Setting Button

In addition, a new Advanced Settings feature allows for including subfolders and for automatically
appending files from the same device which enables long term displays of both transient and periodic
data.

The new Advanced Settings feature also allows for automatically renaming the converted files to the
standard IEEE Comname format. Setting details are provided in the following sub sections.
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Data Display Configuration *

|Jze thiz dialog to change the order of the Analog channel columns, the display pozitions in the
Analog Combination view and to set general features of the digplay.

Display Settings ] Append / Merge Driver Data Type Filters ]
#nalog Table ] Analog Combination Yiew Comtrade Colors ]

Save iz Combrade Setting:

Save Using Combrade Version;

Show Date in [US/European,J apan) Format: |D\ef3td{\

Cotvert UTC Time to Local Tine: |N0 ﬂ

Convert BMS Calibrated Data to Peak Data; Mo hd

Thiz feature iz valid for formats that save the data as AMS Calibrated.

Selecting "es" will zave the RMS Calibrated zamples that are Current or Voltage az
Peak zamples by adding a Boot 2 multiplier to the """ factor in the "CFG" Comtrade
File.

ak. Cancel

Figure-20: Data Display Properties Dialog with CFF 2013 Revision Selected

Convert to Comtrade - Advanced Settings .

This dialog is used for defining the advanced settings for the Auto Convert to Comtrade dialog.

Source Path: Destination Path:

@ [ Automatically Rename to IEEE Long File Maming Format
Indude all sub folders under the Automatically save the converted Comtrade file to the
Source path when converting files IEEE long file naming format in the destination path.

to Comtrade.

Archive Path:

[v Rename all Archive files using the IEEE long file naming format

@ppend all like files in the Archive path per year

When archiving the orginal files rename them to the IEEE long file naming farmat.

Once a file is archived append it to the same file type per year. For the append to work the rename
option for the Archive path must be set. The long naming format determines what files match.

After the files are appended they are deleted from the Archive path.

Close

Figure-21: New Advanced Setting Dialog
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Advance Settings:

The Advanced Settings dialog has 3 sections, one for the Source path, one for the Destination Path
and one for the Archive path. The Source path section allows for including Sub-folders when
scanning for files to convert to Comtrade. The Destination and Archive sections allow for renaming
to the Comname format. The Archive section also allows for appending all like files into one
Comtrade file per year. If the append is checked then after each append the original archive files are
deleted.

Source Path:

If Include Subfolders is selected, then the system reads all of the subfolders and their subfolders
under the source path and puts them into a string list (the source path is included on top of the list).
When scanning for new files, it starts at the first path in the list and then repeats for each
subsequent path (multiple nests deep) (the number of nests is limited by the length of the path
name, maximum allowable length is 128 characters).

Destination Path:

When a new file is found, it is first copied to the archive path and then it is converted to Comtrade
and saved to the destination path. If the original file name is not based on a unique and readable
naming scheme then the file name can be renamed to Comname in the destination path.

Archive Path:

The file names in the archive path can also be renamed to Comname. If Rename is selected, then the
renamed files can be automatically appended (1 file/device/year) by selecting the Append option.

The appending process starts after the Conversion process is complete (for all of the paths in the
list). This ensures that the conversion process is not delayed. The appending process scans the
archive path and appends all of the files that have the same year, station, and device fields in the file
name.

The appended files are saved in the selected Comtrade version and are also named following the
Comname format. After all of the files have been appended, the originating files are deleted from
the archive path.

19. Appending files from the File Manager and Data Display:

Updated: October 28", 2019

The append engine is invoked from the file manager, from the data display, and now from the auto
Convert to Comtrade feature. In support of the new features, the append engine was upgraded to allow
for appending up to 400 files at a time (previous limit was 100). For periodic data, the 400 limit is just
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right because typically up to 366 files may be collected per year per device. For oscillography files, the
400 limit provides large margins. Care must be taken when appending large numbers of files because of
memory limitations. Typically each byte on disk corresponds to 10 bytes in memory.

In addition, the file name in the data display window header was revised to show the number of
appended files along with the name of the first appended file. For example, if 28 files were appended

then the appended file name in the window header would look like:

28 Appended Files — The first file’s original name — Date and time — Values — (File type)
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20. File Manager — Options Menu Item, Display Option, System Settings Dialog:

Systemn Settings it

|Jze the T abs below to define each Setting.

Device Managerl Help Files]

General Settings:

Opentfiew: |MNo - Digital Toggled Channels [Na  «

Analog Table Font Size ) |8 »|  Open Files w/ Primary Values: |No -

Process Files:

Batch Files: | Al Files hd
Yergioning: |ves h

Druration Caleulation:
Current: T 15t Prefault RMS Yalues (100 Then Trigger Yalue = |500

elze Trigger Value = Prefault RMS * |5 [Units in Amps]

Woltage: |f 1st Prefault RMS Yalue » |40 “aolte Then Trigger at (15 %

Append Files:

Append ComMame Files:  |MNo - | within |1 | minute

ShortCute | ak | LCancel

Figure-22: System Settings Dialog with New Data Plotting Settings

Updated: October 28", 2019

A number of new fields have been added to the System Settings dialog under the Data Plotting tab. The
first feature is the ability to change the size of the font of the measurements shown in the data display.
A drop down list is provided for selecting up to 16 font size (the default is 8).

The second feature is a new, change detection algorithm to automatically measure duration and
magnitude of evolving fault conditions within the same record (maximum/minimum over/under voltage
and current magnitude and duration are calculated). The ability to set triggers for seeding the algorithm
is provided under the Duration Calculation section. When a file is open a true RMS value is calculated at
each sample using a running, recursive RMS calculation. After the first full cycle is processed, the
algorithm kicks in and compares the calculated RMS values to the specified trigger values.
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21. Data Plotting — New Semi F47-0706 Voltage Sag Chart:

SEMI F47-0706 - Voltage Sag

@« 36938 %-[Chan 5-Dur=33.70]
& 85827 % -[Chan 7 -Dur=4357]
@ 28857 % -[Chan &-Dur=5822]

% Wnominal

0 100 200 300 400 S00 800 700 a00 00 1,000
Duration (Milliseconds)

= SEMI F47-0706 Specification for Semiconductor Processing Equipment Voltage Sag Immunity

Figure-23: SEMI F47 0706 Voltage Sag Chart

Updated: October 28, 2019

The SEMI F47-0706 Voltage Sag display shows the sag immunity chart. The chart depicts the required
voltage sag ride-through capability curve. The unaffected region is the green area, and the miss
operation region is the red area.

To view the chart, first mark the voltage channels then click on the SEMI F47 option from the Channels
menu.

To the right of the chart is the sag percentage which is calculated for each voltage channel using the
following equation: (Nominal RMS *100) / (Lowest Sag RMS). Each displayed percentage is followed by

the channel number and the duration in milliseconds.

The trigger value for the duration calculation is set in the System Settings dialog (refer to Figure-4). The
default setting is 15% of nominal.
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22. Data Plotting - 3-D Plots:

Updated: October 28", 2019

The Plot 3-D feature plots a maximum of 3 channels. To plot in 3-D, first mark the channels then click on
the Draw 3-D icon under the Channels menu.

Three-D Waveform

: A A A A A A A A A A A A A A A A A A A s i 2 ams

Max = 101,696
Win

Figure-24: Plot 3-D Window

To the right of each channel is the channel number, the channel title, the instantaneous maximum and
minimum values of the entire channel and the duration of the fault in cycles and milliseconds.

The trigger values for the duration calculation are set in the System Settings dialog. The default setting is
15% of nominal for the voltage channels, and times 5 of nominal per unit for the current channels.

23. Data Plotting — Rose Charts:

Updated: October 28", 2019

The Rose charts feature plots the waveform signal using the circular charts. To plot a rose chart, first
mark the channels to plot then hit enter to isolate the channels. Next, click on the C button above the
phasor diagram. The rose charts displays a small circle the same color as the signal color if the value is a
negative value. To return to the phasor display click on the P button above the rose chart.
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Figure-25: Rose Charts

24. Data Plotting — Power Calculator:

Updated: October 28", 2019

The Power Calculator measures the harmonics for a voltage and current channel. To open the power
calculator first mark a voltage and current channel in the data plotting window. Next select the Power
Calculator menu option under the Data tab in the menu system. In the ribbon system select the Power
Calculator under the Data tab. A table is displayed listing the Voltage harmonics, Current harmonics, the

angle difference between the current and voltage, the calculated MWatts and MVars. The MWatts and
MVars calculations are below:

MWatts = (V*1) * Cos(@v— @)

MVars = (V*1) * Sin(@v— @)
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¢ Power Calculator O
The Power Calculator uses the 1st marked Volatge and the 1st marked Current channels,
Sample Mumber: | a7
Volatge Channel: | 1- 115KV BUS 101-G POT. - (kVolt)
Current Channel; | 11 - UNIT 401 AMPS - (Amp)

Harmaonic | Voltage (k) | Current (A) Angle Diff MWatts MYars

1 04.02392 173.87355 92,170 -1,42142438 11, 12408634
2 0,37035 3.57452 143.375 -0.00106391 0.0007230583
3 0,32233 0.84491 -40.247 0.00020737 -0.0001759%
4 0.16242 1.75293 218.862 -0.00022163 -0.00017859
5 0,16429 1.90364 175.541 -1,000311581 0,00002431
-] 0.09565 2.30900 241,569 -0,00010625 -0.00019524
7 0,20529 1.42925 160,671 -0.00027322 0.00009759
a8 0.07221 0.34300 258,315 -0.00000502 -0.00002425
9 0,05433 2,11600 47.863 0,00007791 0,000085611
10 0.03054 1. 36666 -54.723 0.00002410 -0.00003407
11 0.09913 0.29636 222,486 -0.00001802 -0.00001550
12 0.04358 2.31134 289,273 0.00003324 -0.00009503
13 0,05459 0.61756 126.048 -0.00001934 0,00002726
14 0.04575 1.67534 13.317 0.00007525 0.00001805
15 0.02262 1.89807 215.162 -0.00003510 -0.00002473
16 0.02756 1.53681 78.669 0.00000532 0.00004153
17 0,02577 2.00950 2,569 0,00005172 0,00000232
13 0.04161 2.46311 232,478 -0.00006242 -0.00008123
19 0.03997 1.03300 -9.147 0.00004095 -0.00000660
20 0.027a9 1.22752 51.515 0.00002115 0.00002661
21 0,03115 0.42098 32,990 0,00001100 0,00000714
22 0.02863 2.06190 294,112 0.00002415 -0.00005397
23 0.03397 0.660008 122,212 -0.00001206 0.00001914
249 0.05125 3.29892 20,662 0.00015580 0.00005875
25 0,02439 1.98336 31,346 0,00004131 0,00002516
26 0.03333 1.51217 80,426 0.00000552 0.00005052
27 0.03472 1.98545 -25.562 0.0000e219 -0.00002974
28 0.03026 4.16533 251.010 -0.00004102 -1.00011919
29 0,01413 1.84730 -165, 343 -0,00002526 -0,0000066 1
30 0.01923 1.03153 263.647 -0,00000220 -0.00001975

25. Data Plotting — RMS Calibrated Channels:

Figure-26: Power Calculator

Updated: October 28, 2019

In RMS Calibrated Files added an option in the analog table popup menu to remove the root 2 multiplier

from all of the marked analog channels. In the Channel display window added a * in front of each analog

channel’s number to show the channel is multiplied by root 2.
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Figure-27: Remove Root 2 Multiplier

In RMS Calibrated files a new menu option was added to the analog table popup menu to Remove Root

2 Multiplier from the marked analog channels.
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Figure-28: Mark Channel’s when root 2 Multiplier applied

In the Channel Window a star is placed in front of the analog channel number if has a root 2 multiplier
applied.

26. Data Plotting — Search Digital Channels:

Updated: October 28, 2019

Modified the search digital channels option to mark and move the digital channels found to the top of
the digital channels list.
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Figure-29:

Mark and Move Search Digital Channels

27. Data Plotting — Save View Path:

Updated: October 28", 2019

Defaulted the save view path to be the path where the file is located. In the past versions it would be

the last path a view was saved in.
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Revision: 16
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Appendix A - Fault Report

> Fault Report:

Station:
Fault Time:
Equipment:
Breakers Operated:
Fault Type:
Fault Duration (Cycs) :
Fault Mag (Amps) :
Voltage Dip (%)
V2 (Volts)
I2 (Amps)
VA (Volts)
VB (Volts) :
VC (Volts)
IA (Amps)
IB (Amps)
IC (Amps)
IN (Amps)

> Event Report:

South Arkey
03/08/2017 03:57:42.006317
Feeder 1202

Breaker 2 Closed

A, N

3.893

14851.230

NA

18883.702

5226.823

26949.568 @0.000°
76249.703 @-106.062°
84881.925 @133.488°
14851.230 @-55.586°
1374.458 @99.968°
375.488 @41.528°
13622.515 @-51.698°

Start Time Duration (ms) Description

03:57:42.009 NA
03:57:41.972 99
03:57:41.971 66
03:57:41.996 29
03:57:41.996 29
03:57:41.984 70

03:57:41.993 767

> Location Report:

Line Length:
Z1 (Ohms) :
70 (Ohms) :
SE Radial:
SE Reactance:
DE Sequence:

Breaker 2 Closed
R3-Any Trip

Diff Trip A

Zone 1 A Trip
Zone 1 N Trip
Diff InterTrip
86-1 Operated

11.12 Miles
2.600 @75.499°
10.001 @52.500°
3.851 Miles
4.022 Miles

NA

A-1
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DT: 03/08/2017 03;57:42,008317  Dt; 481005 microsec - 20.48 Cyc

32917 520
27017740
108662 540
18030.265
-13.260
EE3
18017.025

RiAnf Trip

D Trig A

Zore 1 ATrg

Zare | N Trip

Diff InterTrip

86-1 Operatad

Eresker 2 Closed

28816444 AS: Units

25949558

75240.703

B4581.925

14561.230

1374.458

575485

13622515

View = 702

-1DE.062°

135.436°

41528

51.696"

D3ET41.584108

D3:E7:41.0934T8

03:67:42.008340

Unss | Refval
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