WAVEWIN

NEW FEATURES

Updated: December 2™, 2021

SDFTSTUF 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. Device Manager — Added a new SSHClient COMPONENT:......ccccviiiiiiiiiieciieee et e e e e sareeeeas 1
2. Data Plotting — Sort Digital Channels: ......cc.uieiiiiie et e s e e s ee e e e sabeeas 1
3. Data Plotting — APPENA FilES ... .ttt ettt e e e e et e e e e etee e e e eaba e e e eensaeeeesnraeeeennranas 2
4. Data Plotting — Sequence Components CalCUIator: ......c.uiiiiiciiii i e s e 2
5. Device Manager — Relay Tech Polling Configuration: .........cceeiieiiiiiiciiee e 3
6. Device Manager — Event File TYPe FIeld: ......oooi ittt ettt e e et e e e 4
7. Data Plotting — Digital Channel Titles:.....cou i e sree e e e 6
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 6
9. DeVice MaNaGer — SEL/FTP EVENES: .....cccieiiieitieiieecte et esteesteesteeteebe e teesbaestaesaseesseebeestaesssesasesasesnreenseensns 7
10. File Manager — Automatically RENAME FilES:....ccocuiiiiiiiiieicciiie ettt e e e sare e e s s areeeeas 7
11. File Manager/Process Templates — SER REPOIES: .....ccueieiuiieeciieeeieeetee et et etee et e eeteeeeteeeereeeeteeesaveean 8
12. Data Plotting — AUto Process TemMPIates: . ... uiiiieiiiieeciiie ettt e s e e bee e s e areeas 10
13. Data Plotting — Digital Channel GrOUPS: ......ccuuiiiiciiee ettt e et e e et e e e e saree e e e nbaee e eareeas 13
14. Data Plotting — AUt Play Waveform: . ... ..ottt e ettt e e e sbae e e nte e e e e areeas 15
15. Data Plotting — Digital Channels:.......coouiiiiiiiee et bee e s e e s e e e e e areeas 16
16. File Manager — Change File@Nam:.......cuuiiiiiiiee ettt ettt e e e et e e e e e e e eate e e e enbeee e eeaneeas 17
17. File Manager — Rename Files to COmMName FOrmat: .....ccceeiviiieiiiiiie st e e e 18
18. File Manager — Auto Convert t0 COMIIade:......cooucuiiiieiiiie ettt e et e et e e e e saree e e eenbeee e eenreeas 18
19. Device Manager — SEL FAUIt REPOIT: ... ..uiii ettt ettt e e et e e e et e e s e sabae e e enbaeeeeeaneeas 18
20. File Manager — Auto Convert t0 COMIIrade:......ccviiiiii ittt e e e e e s bee e e e eareeas 20
F AN (VY [l BN o o [ Y4 PR 22
SOUICE Path: .ttt et et e s b e e s e s b e e e bt e e sab e e e nne e e sareesreeesreeeane 22
DeStiNAtioN Path: .....cooiieie e e s s s s re e nnes 22

F N0l o1V - | o TS US PRI 23

21. Appending files from the File Manager and Data Display: .......ccccoecuieiiiciiiii e 23



22. File Manager — Options Menu Item, Display Option, System Settings Dialog:.......cccccceeevveieecieeecnnen. 24
23. Data Plotting — New Semi F47-0706 Voltage Sag Chart:.......cccccceeeiieeiieiiee e 25
P DT =Y ol Uo o T= e T B I o o 43 SRS 26
25. Data Plotting — ROSE Charts: .....ciiiiciieeeciee ettt ettt e e tte e e et e e e et e e e e e aba e e e esataee s eenbeeeeennrenas 26
26. Data Plotting — POWET CalCUIator: ... ..coi i e e e e s s e e s e sareeas 27
27. Data Plotting — RMS Calibrated Channels:..........coocuiiiieeiiie et ettee et e e e e 28
28. Data Plotting — Search Digital Channels:.......cccuiiiiiiiiii et e e e 30
29. Data Plotting — Save VIeW Pathi.........oo et 31
30. Device Manager — Device Idle Report (Last Waveform Extracted):.......cccccuveeeeciiieieciiee e 31



1. Device Manager — Added a new SSHClient Component:

Updated December 1%, 2021
Replaced the existing SSClient component with a more reliable component. The previous SSHClient was

designed to work with ASCIl communications only. The new component supports both ASCII and Binary
communications. The new component also has a better support team.

2. 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-1: Sort Digital Channels Menu Options
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Figure-2: Sort Digital Channels in Ascending Order

3. Data Plotting — Append Files:

Updated December 1%, 2021

AS: Unins_|Deta ¥: No Bars

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.

4. 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-3: Always Use Displayed Channels in the Sequence Components Calculator

5. Device Manager — Relay Tech Polling Configuration:

Updated January 20%, 2021

Created a generic polling configuration for relay techs to poll relays in the station without having to edit
the configuration to add the station and device names. The station name and device name for each
record in the device manager lists the type of data to retrieve from the relay. For example, one record
will have Compressed Raw in the Device Name field and Event in the Station name. When the device is
activated to poll the relay will download all the new Compressed Raw event files from the relay and
name the event files using the IEEE Comnames format. The device name and station name will be
automatically populated with the Relay ID and Station ID fields listed in the event file. Below are
examples of the Relay and Station Fields defined in a compressed format and an ASCII format located in
the event file. When an event is extracted from the relay the SEL driver will automatically look for the
Relay and Station ID fields and put the fields inside 2 variables: RID and TRMID. The RID variable will
replace the Device field in the IEEE long filename and the TRMID variable will be used for the Station
field in the filename. The Device and Stn-Group fields will be added to the IEEE long filename in the 7"
field, right after the Company Name field, see the example filename below.

Wavewin will only perform the automatic naming of the files using the Relay and Station ID fields from
inside the event files if a file named Relay_Techs.INI exists in the path where Wavewin is running from.
The Relay_Techs.INI file lists all the possible titles a relay would use to label the Relay and Station ID. If a
relay uses another title to represent the Station and Relay IDs add them under the proper section. The
Relay_Techs.INI file lists all the possibilities for the Relay IDs under the [RELAYIDS] section and all the



possibilities for the Station IDs under the [STATIONIDS] section. The two sections must be separated by a
blank line. See the Relay_Techs.INI File Contents section to see the format of the file.

Compressed Format
||F|DH'IIRIDII'||SIDII'||03E2||
"FID=SEL-421-R113-V0-Z004005-D20050119","Relay 1","Station A","0f13"

ASCIl Formats

SID :="Station A"
RID :="Relay 1"
RID =FEEDER 1 TID =STATION A

Example Filename
181003,21272145,-5,Station A,Relay 1,Softstuf,Event-Compressed Raw,100.000,$55.5$,TRIG.SEL

Relay Techs.INI File Contents
[RELAYIDS]

MID

RELID

RID

[STATIONIDS]
TID

TRMID

SID

6. Device Manager — Event File Type Field:

Updated January 20%", 2021

Added an option to add event commands to the Event File Type Field’s drop down list using a file called
SEL Event File Type.INI. When the Device Manager is open, it will check if the SEL Event File Type.INI
exists in the path where Wavewin is running from. If it does not exist then it will create the file with the
default event commands that currently exist in the Event File Type drop down list. The Event File Type
Field is stored in the Command field. Currently the field stored in the Command field is a letter or
number that corresponds to each title listed in the Event File Type drop down box. The current letters
are listed below with its corresponding title and outgoing command.



Storied Letter/Number Title Outgoing Command

0 Default EVE #

S Short EVE #

L Long EVE#L

R Raw (Unfiltered) EVE#R

C Compressed Raw CEV#R

X Compressed Raw L60 CEV #R L60
D Compressed Default CEV #

B Compressed B Command CEV#B

A ASCII EVE B Command EVE #B

The # in the outgoing command represents the Event number. The system now stores the number that
represents the position in the drop down list box. For example, the new stored values are listed below:

New Storied Number Title Outgoing Command
0 Default EVE #

1 Short EVE #

2 Long EVE#L

3 Raw (Unfiltered) EVE#R

4 Compressed Raw CEV#R

5 Compressed Raw L60 CEV #RL60

6 Compressed Default CEV #

7 Compressed B Command CEV#B

8 ASCII EVE B Command EVE #B

Following is what the Command field for an SEL-421 Relay used to be stored in the configuration:
O~OTTER~TAIL~0~0~C~IP=196.72.197.177:4097

The Cin the 6" position indicates to use the Compressed Raw event command. The new command now
looks like the below:

0~OTTER~TAIL~0~0~4~IP=196.72.197.177:4097

The 4 replaced the C and indicates to use the 5™ field in the drop down list. The index into the drop
down list starts with 0 so the 4 is equal to the 5™ field.

Backward compatibility is also preserved. When the MID window is opened it will check if the Event File
Type field stored in the Command field is a letter and convert it to its new number.



The new SEL Event File Type.ini allows for adding up to a maximum of 50 commands. When the file is
read all lines that start with a ; is ignored. The ; allows for adding comments to the file. The format of
the file is the title That will be placed in the drop down list box then the command separated by a
comma. Add a # in the outgoing command field where the event number goes. When the command is
sent to the relay the system will search for the # in the outgoing command string and replace it with the
proper event number.

It is recommended to compose the list of commands before configuring the devices, so the order is
preserved. If new commands are needed, add them to the end of the file. If new commands are added
in the middle or beginning of the file then existing configurations will not have the proper commands.

SEL Event File Type.IN File Contents

;The list of all the SEL event commands that will be available under the Event File Type drop down list.
;in the Device Configuration Dialog. There are two fields below separated by a comma.

;The first field is the name that will appear in the File Type drop down list box.

;The second field is the command sent to the relay. Put a # where the event number appears in the

;command.

;A maximum of 50 commands are supported.
Default,EVE #

Short,EVE #

Long,EVE # L

Raw (Unfiltered),EVE # R
Compressed Raw,CEV # R
Compressed Raw L60,CEV # R L60
Compressed Default,CEV #
Compressed B Command,CEV # B
ASCII EVE B Command,EVE # B

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. Device Manager — SEL/FTP Events:

Updated December 17%, 2020

Added the ability to connect to a SEL Relay using the TCPIP connection to check if there are new files for
download. If there are new files then the FTP connection is used to download the new files. This was
required because the level 2 password is used to logon to the FTP server and that causes alarms sent to
SCADA. This will eliminate a majority of the alarms by only logging on to FTP server if there are new
events to download.

10. File Manager — Automatically Rename Files:

Updated September 17%", 2020

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-4: Automatically Rename Files Dialog

11. File Manager/Process Templates — SER Reports:

Updated August 29", 2020

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.



Create SER Files >
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Figure-5: 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.

12. 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



Systermn Settings >

I1ze the Tabs below to define each Setting.

Filz Columnz | General Table Settings  D'ata Flotting | Device M anager ] Help Files ]

General Settings:

Opentiew: |Mo - Digital Toggled Channels: |MNo -

Analog Table Font Size |8 = | Open Files v/ Pimary Yalues: |MNo

Process Files:

Proceszs Tepe: |E=y Save Date j Start OT: |EI'I A1 1970 00:00:00
Hename with w0

Y ersioning: | Frocess #: | 256 ﬂ

PDF Files: [l Files =l

Diuration Calculation:

Current:  [f 1t Prefault BkS Walue< (100 Then Trigger Walue = 500
elze Trigger Yalue = Prefault BRS * |5

Yoltage:  If 1st Prefault BMS Yalue > |40 Then Trigger at 15 &

Append Files:
Append Comiame Files: |Mo w | within |5 w | minute

ShortCuts | Ok LCancel

Figure-6: Auto Process Template Fields



13. 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-7: Save View: Digital Groups
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Figure-8: Select View
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Figure-9: 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-10: Select View Dialog

14. 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-11: Auto Play Waveform

Play Waveform

‘ w ’ Decrease Speed
Increase Speed

Figure-12: Auto Play Waveform Menu Buttons

15. Data Plotting — Digital Channels:

Updated: June 15%, 2020

Increased the number of digital channels from 2048 to 4096.
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16. 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.

%y Change Filenames = O >
Change Filenames
This Dialeg allows for Adding or Removing =
information from the Marked aor All Filenames.
Cancel

[v Remove [ Add

File String: |
Filenames to Change:

" = All Files

Figure-13: Change Filenames Dialog
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17. 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.

18. 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.

19. Device Manager — SEL Fault Report:

Updated: March 20%", 2020

Added an option to create an SEL Fault Report text file for each fault file retrieve from the SEL Relays. To
activate this new feature open the Display Dialog under the Options menu/tab in the File Manager. Click
on the Device Manager tab. Click on the Create a Fault Report for each SEL Fault Retrieved check box.
Next, select or enter the path where the fault report files will be saved. The contents of the report are
listed below:

Date: 07/14/20
Time: 12:38:32.18
Station: BAIN SOUTH
Device: SOUTH STREET SET #2
Event: CG T
Location: +21.62
LinelLen: 72.71
Targets: INST SOTF Levell EN C G
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Systemn Settings

IJze the T abz below to define each Setting.

File Columnz | General Table Settings ] Data Plotting  Device Manager l Help Files ]

Duplicate Dialog Background Calar; |Default

Star All Pagzwardz: | Mo

L]

FTP Include Onginal Hame in Long Mame: |Yes

L]

Include Device # in Long Mamme: |N|:|

L]

Inzlude Station # in Lang Marme: |Nn:|

L]

File Transfer Type: | R eqular
Create SEL Fault Reparts

[v Create a Fault Report File for each SEL Fault Retriesed

L]

Fault Repaort Fath:  |C:\FaultLibhSDCSAVE

ShortCuts Ok

LCancel

Figure-14: SEL Fault Report Dialog
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20. 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.

Auto Convert to Comtrade >

Automatic Convert to Comtrade

Autarnatically Corveert the Defined Files in the Source Path ta the IEEE Camtrade Farmat. Fill in the fields
below to define the zource path, destination path, archive path and the file extenzsion types to convert,

Froperties:

Source Path: |E:"~FauItLib'xEF'B ChatthJob_S843WNTELLIRUPTER =D

Destination Path: |E:'\FaultLiI:u\EF'E ChatthJob_2843Destination =

ololo

Archive Path: |E:\FaultLiI:u\EF'E ChatttJob_843%Amchive

File Extenzionz: |* FRO

Scan Period: |5 mninute(s)

SEL Yoltage 5ag/Swell/Interruption Properties:

Mirirmum # of Cycles: |2

Milizeconds Difference: |5IJ

Statuz:
Last Scan:
Status:
Source File:
Corntrade File:
Corrvert to Peak:

Mext Scan ln: minutes

[ Automatically Start Convert to Combrade at Fun Time.

Start Convert LCloze

Figure-15: Auto Convert to Comtrade Dialog with New Advanced Setting Button
20



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.

Data Display Configuration bt

Uze thiz dialog to change the order of the Analog channel coluning. the display pozitions in the
Analog Combination view and to zet general features of the dizplay.

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

Save Az Combrade Setting:

Save Using Combrade Version:( SRR N FIEN (MEE

Shaow D ate in (US/European) apan) Farmat: |D\EEDH\

=
=

Coreeert UTC Time to Local Time: |N|:|

Convert AMS Calibrated Data to Peak Data:  |Mo hd

Thiz feature iz walid for formats that save the data az AMS Calibrated.

Selecting "es" will zave the RMS Calibrated samples that are Curent or Voltage as
Peak samples by adding a Root 2 multiplier to the "A" factor in the "CFG" Comtrade
File.

akx LCancel

Figure-16: Data Display Properties Dialog with CFF 2013 Revision Selected
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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
Include 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 format.

Once & file is archived append it to the same file type per year. For the append to wark 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.

Cloze

Figure-17: New Advanced Setting Dialog

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.
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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.

21. 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
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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22. File Manager — Options Menu Item, Display Option, System Settings Dialog:

System Settings ot

Idge the Tabs below to define each Setting,

File Colurnns | General Table Settings : U

Device Manager] Help Files]

General Settings:

OpenYiew: Mo - Digital Toggled Channels [No  «

Analog Table Font Size ) [8 w|  Open Files w/ Primary Valugs: |No «

Process Files:

Batch Files: |4l Files hd
YWergioning: |ves -

Durstion Caleulation:

Current: [ 15t Prefault RMS Yalue< (100 Then Trigger Yalue = (500
elze Trigger Value = Prefault RMS * |5 [Unitg in Amps]

Waoltage: |f 1st Prefault RMS Yalue » |40 Vaolts Then Trigger at |15 %

Append Files:

Append ComMame Files:  |Mo - | within |1 | minuke

ShortCuts | Ok | LCancel

Figure-18: 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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23. Data Plotting — New Semi F47-0706 Voltage Sag Chart:

SEMI F47-0706 - Voltage Sag

@« 35938 %-[Chan 5-Dur=3370]
@ 26827 % -[Chan 7 -Dur=48.67]
@  28.867 % -[Chan &-Dur=6822]

% VYnominal

1] 100 200 300 400 500 600 700 a00 900 1,000
Duration (Milliseconds)

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

Figure-19: 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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24. 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

5-VAA
Max = 10150121 Velts
Win = volts

1 N N N NN VTV T Y Y
LA A AV AN ANV ARy AN 2NN S

vyyUTrT

R

Figure-20: 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.

25. 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-21: Rose Charts

26. 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*I) * Cos(@v— @)

MVars = (V*1) * Sin(@v- @1)

27



¢ 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

27. Data Plotting — RMS Calibrated Channels:

Figure-22: 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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14 IcL 2130 3017 161.814° 2857 2813 3780
15| 1oL 1.886 2642 27.374" 2332 2417 2902
16 IGL o Harmonics 0.000 0014
17 18R1 0. 0.000 0.000
18- 1BR1 0 Matk & Save 0000 0000

] Clear Marked Values
19 ICR1 0 0.000 0.000
20 10R1 0. Properties 000 00m0

]
af JaE Remove Root 2 Muttiplier L0 Lo
2 14R2 ; : 0.000 0.000
23 : IBR2 0.000 0.000 0.000° 0.000 0.000 0.000
2 ICR2 0,000 0.000 0000 0.000 0.000 0.000
5| 18R2 0.000 0.000 0000° 0000 0.000 0.000
2 1GR2 0.000 0.000 0000°  0.000 0.000 0.000
27 : I14R3 0.000 0.000 0.000° 0.000 0.000 0.000
8 1BR3 0.000 0.000 0000°  0.000 0.000 0.000
29 ICR3 0.000 0.000 0000°  0.000 0.000 0.000
£l 1GR3 0.000 0.000 0000°  0.000 0.000 0.000
El i 1GR3 0.000 0.000 0.000° 0.000 0.000 0.000
%z : DIA 0,000 0.000 N/A 0.000 0.000 0.000

— Tan Tag Ame Tag T7a Ti08 Tian Ta78 710 Toa% T

Figure-23: 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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Wy ASCII File: C:A\My Web Pages\ (new) Wavewin new\wwful\Test Softw... [ = || & |[m3n]
khannel Title Information for Device: 250 j

Station: East 179 St Substation

Full Scale Value

0.00100000

0

VS2 fh |
VIMEM (kV)
FREQ (Hz)

0.00100000

.00100000

0

0.00100000
0.00100000
0.00100000
0.00100000
0

037 DIA2M .00100000 _V_I

Figure-24: 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.

28. 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.



KIS RIETS] Tide  Instval RMS Phase  Units _ DFT-Peak
i ———A——J\/V\/\/\/\N\/\/W\N\/\AA/ 1A 41012 69204 29839 Amps 93820
e e 8 2139203 3295201 119309° Amps  4618.469
ic 53740 59677  49880° Amps 78665
N 8485 10019 134159 Amps 0702
NN \ ANAANN
\\‘ / \ { \ PAPAP PP /\ /. / AR AR RN R NS NSNS VAKY) 19373 20203 312821° kv 28554
VA, TN 4 A A b a A ' :
Y FVVV VY
/ \ /\\ /o /\ ANSNSNANSNG v A AV AC AT AVAYAY il /‘\\/"‘\/"\ Vs '\ / \\ ¥4 V4 N /\ vBkv) -10883 8138 1732900 K 11623
! /
Lt v i
0 n x NN \ NN
\ f , ,’ ”\ /\ AWA /\ [\ “ /\ “ / \ /\ / (\ [ (\ N !
o4 / / f \ VOKV) 8485 20153 73308 KV 28485
L1 \ / / \/ ' \ / y \ / / \, ‘
VY \ \, Y \/ \/ (¢ 0 VY, \ JV x
VSv) 0000 0000 000D KV 0000
G0 s e erb e D e e e e e e e e VDC 54000 54000 N/A DCA 0000
1 FREQ 60030 59383  N/A Hz 0019
) N 5062 N A 012840373500 007
5 A 5082 N A 012840212834 001
7 N 5043 N A 012840371167 007
8 A 5083 N A 012840212834 001
% N N 504 N A 012840371167 00
% L A 508 N A 012840212834 001
50 L A 50P2 N A 012840212834 001
51 ; A 50P3 N A 012840212834 001
105 ; A 500F N A 01:2840208667 00
106 A 500R N A 012840208867 001
107 A 506F N A 012840208667 007
108 A 50GR N A 01:2840 208567 007
168 A 50C N A 01:2840 208867 001
282 N 50P32 N A 012840371167 001
0 A 514 A A 000
ksl L A 518R A A 000

Figure-25: Mark and Move Search Digital Channels

29. 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.

30. Device Manager — Device Idle Report (Last Waveform Extracted):

Updated: October 28", 2019

Added a new report in the Device Manager that displays a table listing the number of days idle since a
waveform was extracted. The table columns are, Device #, Group #, Days Idle, Last Date, Station, Title
and Driver Name.



¢ Text Table: C:\My Web Pages\(new) Wavewin new\wwfull\Test Software\Menu\Waveform Extraction.RPT

De..” Group # Days Idle Last Date Station Title Driver

1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
2 1 4227 04/01/2008 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
3 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
4 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
5 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
8 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
9 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
10 10 1761 01/01/2015 PHILADELPHI&  SCHEDULER POLL DEVICES (START)
11 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
12 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
13 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
14 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
15 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
16 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
17 1 1761 01/01/2015 MAIN OFFICE WAVEWIN WEB SITE FTPEVENTS
18 80 1761 01/01/2015 SOFTSTUF NJ BITRONICS-FTP-2 [FTP) LAN-DIRECT FTP-EVENTS
19 80 1761 01/01/2015 SOFTSTUF NJ BITRONICS-FTP-1 [FTP) LAN-DIRECT FTPEVENTS
20 80 1761 01/01/2015 SOFTSTUF NJ FTP-2 (FTP) LAN-DIRECT FTP-EVENTS
21 21 1761 01/01/2015 PHILADELPHI&  LAB SEL-351-1 (351)(D) LAN-DIRECT SEL-EVENTS
22 22 758 9/30/2017 PHILADELPHI&  LAB SEL-321-2 (321)(D) LAN-DIRECT SEL-EVENTS
23 23 1761 01/01/2015 PHILADELPHI&  LAB SEL-321-3 (321)(D) LAN-DIRECT SEL-EVENTS
24 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
25 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
26 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
27 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
28 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
29 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
30 30 1761 01/01/2015 PHILADELPHI&  LAB SEL-2020 LAN-SWITCH SEL-EVENTS
31 30 1761 01/01/2015 PHILADELPHI&  LAB SEL-351-1 (351)(S) LAN-SWITCH SEL-EVENTS
32 30 1761 01/01/2015 PHILADELPHI&  LAB SEL-321-2 (321)(S) L&N-SWITCH SEL-EVENTS
33 30 1761 01/01/2015 PHILADELPHI&  LAB SEL-321-3 (321)(S) L&N-SWITCH SEL-EVENTS
34 30 1761 01/01/2015 PHILADELPHI&  GE-8-SERIES RELAY (8-5) DYNAMIC UPDATE
37 30 1761 01/01/2015 PHILADELPHI&  GE-EPM7000 RELAY (7000) SEL CHECK SER
38 38 1761 01/01/2015 PHILADELPHI&  GE-F35 RELAY (F35) L&N-DIRECT GE-DE0EVES
39 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
40 1 1761 01/01/2015 MAIN OFFICE WAVEWIN WEB SITE FTP EVENTS
4 1 1761 01/01/2015 MAIN OFFICE WAVEWIN WEB SITE FTPEVENTS
42 1 1761 01/01/2015 MAIN OFFICE WAVEWIN WEB SITE FTP EVENTS
43 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
44 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
45 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
46 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
47 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
48 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
49 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
50 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
51 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
52 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
53 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
54 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
55 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
56 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
57 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
58 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
59 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
60 1 1761 01/01/2015 MalN OFFICE WAVEWIN WEB SITE FTP EVENTS
61 1 1761 01/01/2015 MAIN OFFICE SOFTSTUF WEB SITE LAN-DIRECT FTP-EVENTS
62 1 1761 01/01/2015 MAIN OFFICE FAULTNET WEB SITE FTP EVENTS
B3 1 1761 01/01/2015 MAIN OFFICE WAVEWIN WEB SITE FTPEVENTS
64 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS
65 1 1761 01/01/2015 MalN OFFICE WAVEGRID WEB SITE LAN-DIRECT FTP-EVENTS
66 1 1761 01/01/2015 MaIN OFFICE WAVEWIN WEB SITE FTP EVENTS

]

Prepared By:

Maria Rothweiler
December 2™ 2021

Revision: 12

Figure-26: Device Manager — Days Idle Report
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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



170308,035741873000.. South Arkey. 1.Coned WWD.DAT - 03/08/2017 - D3:57-41.873 - Secondary - (Peak Type)
Title Instval

ANAANA A A .
ATATRVRTATATRT A

MAAAAAAARAP. L.
PV

VAAAAAAANAAIN L
RARAATRTRTATATE =

cH

-

South Arkey

Ei

AN )

JATAl

LI
el A

TET 1w T

lamd " las” '

DT: 03/08/2017 03:57:42,008317

Dt: 491005 micsosec - 20.48 Cye

32917520
27017.740
109662 540
18020286
-13.260
3318
18017.026

R3-Anf Trip.

O Trip A

Zone 1 ATrip

Zare 1 N Trp

Off InterTrip

6.1 Operated

Bresker 2 Closed

2BB1.8444 AS:Uniis View =702

26042655

75240.705

B4581.925

14561.230

1374.468

376485

13622616

133.438°

51638°

03:67:41 5726888
0367:41 BTI6T
03:67-41 896601
03:67:41 836601
03,67:41 884108
03,67:41 822478

03:67-42 008440

Unis | Relval
v 73397520
v 41003200
150
v 116520.240
180
A 286286
0
A 2TE14E
A 533716
A 331
02:ET4207197E ooz
03:67:42 037608 ooz
03:57-42 026080 ooz
03:67-42 026080 ooz
03:67:42 084279 ooz
02:ETA2 TE0A24 ooz
o
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