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© Copyright APP Engineering, Inc., 2006-2025

No part of this manual may be reproduced in any form or by any means (including electronic storage and
retrieval or translation into a foreign language) without prior agreement and written consent from APP
Engineering, Inc. as governed by the United States and international copyright laws.

Manual Part Number
APP00030
Edition

Edition 17, June, 2025
Software Version 3.3.6
Printed in USA

APP Engineering, Inc.
5234 Elmwood Avenue
Indianapolis, IN 46203

Assistance

Product maintenance agreements and other customer assistance agreements are available for APP
Engineering, Inc. products. For assistance contact APP Engineering, Inc. at 317-536-5300. Further
information is available on the APP Engineering, Inc. website at www.appengineering.com.

Trade Information

Windows is a registered trademark of Microsoft Corporation. All other brand and product names are
trademarks or registered trademarks of their respective companies.

Warranty

The material contained in this document is provided “as is,” and is subject to being changed, without
notice, in future editions. Further, to maximum extent permitted by applicable law, APP Engineering, Inc.
disclaims all warranties, either expressed or implied with regard to this manual and any information
contained herein, including but not limited to the implied warranties of merchantability and fitness for a
particular purpose. APP Engineering, Inc. shall not be liable for errors or for incidental or consequential
damages in connection with the furnishing, use, or performance of this document or any information
contained herein. Should APP Engineering, Inc. and the user have a separate agreement with the warranty
terms covering the material in this document that conflicts with these terms, the warranty terms in the
separate agreement will control.

Warranty Specific to Grid Protection Alliance (GPA) Software

The software is provided "as is", without warranty of any kind, express or implied, including but not
limited to the warranties of merchantability,fitness for a particular purpose and noninfringement. In no
event shall the authors or copyright holders be liable for any claim, damages or other liability, whether in
an action of contract, tort or otherwise, arising from, out of or in connection with the software or the use or
other dealings in the software.

Technology License

The software described in this document is furnished under license and may be used or copied only in
accordance with the terms of such license.

NOTES:

Starting serial number is 090113-1
Ending serial number is TBD
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Throughout this manual the APP ClearView Software™ may be referred to as the “software”, “master
station software”, “analysis software”, or “COMTRADE Viewer”.

Throughout this manual an event channel or event input may be referred to as a digital channel or digital
input.

How to reach us:

APP Engineering, Inc.
5234 Elmwood Avenue
Indianapolis, IN 46203
USA

Office: 317-536-5300
Fax: 317-536-5301

Email: sales@appengineering.com

Web: www.appengineering.com

Hours:

Monday - Friday 7:30AM to 5:30PM EST
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Notice

After purchasing the APP ClearView Software, APP Engineering, Inc. licenses it to the purchasing party
upon the condition that you accept all of the terms contained in the license agreement.

License and Warranty

The software which accompanies this license (the “Software”) is the property of APP Engineering, Inc. or
its licensors and is protected by copyright law. While APP Engineering, Inc. continues to own the
Software, you will have certain rights to use the Software after your acceptance of this license. Except as
may be modified by a license addendum which accompanies this license, your rights and obligations with
respect to the use of this Software are as follows:

Limited Warranty

APP Engineering, Inc. warrants that the media on which the Software is distributed will be free from
defects for a period of sixty (60) days from the date of delivery of the Software to you. Your sole remedy in
the event of a breach of this warranty will be that APP Engineering, Inc. will, at its option, replace any
defective media returned to APP Engineering, Inc. within the warranty period. APP Engineering, Inc. does
not warrant that the Software will meet your requirements or that operation of the Software will be
uninterrupted or that the Software will be error-free.

You May:

use one copy of the Software on a single computer; if the media which you receive contains more than one
language version of the Software and/or multiple Software titles, you are only licensed for one language
version per Software title contained on the media and you may not transfer such other versions to another
person or allow another person to use such other versions; make one copy of the Software for archival
purposes, or copy the software onto the hard disk of your computer and retain the original for archival
purposes; use the Software on a network, provided that you have a licensed copy of the Software for each
computer that can access the software over that network, or you have purchased a network license; after
written notice to APP Engineering, Inc. and written approval from APP Engineering, Inc. transfer the
Software on a permanent basis to another person or entity, provided that you retain no copies of the
Software and the transferee agrees to the terms of this agreement; and if a single person uses the computer
on which the Software is installed at least 80% of the time, then that person may also use the Software on a
single home computer.

You May Not:

copy the documentation which accompanies the Software; sublicense, rent or lease any portion of the
Software; decompile, disassemble, modify, translate, make any attempt to discover the source code of the
Software, or create derivative works from the software; or use a previous version or copy of the Software
after you have received a disk replacement set or an upgraded version as a replacement of the prior version,
upon upgrading the Software, all copies of the prior version must be destroyed.




The above warranty is exclusive and in lieu of all other warranties, whether expressed or implied, including
the implied warranties of merchantability, fitness for a particular purpose and non-infringement. This
warranty gives you specific legal rights. You may have other rights, which vary from state to state.

Disclaimer of Damages

Regardless of whether any remedy set forth herein fails of its essential purpose, in no event will APP
Engineering, Inc. be liable to the purchaser for any special, consequential, indirect or similar damages,
including any lost profits or lost data arising out of the use or inability to use the software even if APP
Engineering, Inc. has been advised of the possibility of such damages. Some states do not allow the
limitation of exclusion of liability for incidental or consequential damages so the above limitation or
exclusion may not apply to you. In no case will APP Engineering, Inc. liability exceed the purchase price of
the software. The disclaimer and limitations set forth above will apply regardless of whether you accept the
software.

U.S. Government Restricted Rights

Restricted Rights Legend, use, duplication, or disclosure by the Government is subject to restrictions as set
forth in subparagraph © (1) (ii) of the Rights in Technical Data and Computer Software clause at DFARS
252.227-7013 or subparagraphs © (1) and (2) of the Commercial Computer Software-Restricted Rights
clause at 48 CFR 52.227-19, as applicable, APP Engineering, Inc. 5234 Elmwood Avenue, Indianapolis,
Indiana 46203.

General

This Agreement will be governed by the laws of the State of Indiana. This Agreement may only be
modified by a license addendum which accompanies this license or by a written document which has been
signed by both the purchaser and an officer of APP Engineering, Inc. Should you have any questions
concerning this Agreement, or if you desire to contact APP Engineering, Inc. for any reason, please write:
APP Engineering, Inc. 5234 Elmwood Avenue, Indianapolis, Indiana 46203.




Safety Notices

Do not install substitute parts or perform any unauthorized modification to the product. Return the product
to APP Engineering, Inc. for service and repair to ensure that safety features are maintained.

*WARNING* A WARNING notice denotes a hazard. It calls attention to an operating
procedure, practice, or the like, that if not correctly performed or
adhered to, could result in personal injury or death. Do not proceed
beyond a WARNING notice until you fully understand and are
prepared to address the indicated conditions.

*CAUTION* A CAUTION notice denotes a hazard. It calls attention to an operating
procedure, practice, or the like that, if not correctly performed or
adhered to, could result in damage to the product or loss of important
data. Do not proceed beyond a CAUTION notice until you fully
understand and are prepared to address the indicated conditions.

*WARNING* (Personnel)
Only qualified, service-trained personnel who are aware of the
hazards involved should install, open any doors, remove any covers,
or disconnect the instrument (APP Recorder). Disconnect power
before attempting any service or maintenance.

*WARNING* (Fuse)
For continued protection against fire, replace the line fuse only with a
fuse of the specified type and rating.

*WARNING* (Live Circuits)
Replacement of chassis, components, fuses and internal adjustments
must be performed by qualified personnel. The system main power
must always be disconnected before servicing. If the system utilizes
voltage and/or current test switches make sure they are open and
understand that the back of these switches are still live! If the system
utilizes sliding link terminal blocks for the digital channels and alarm
outputs, ensure that the sliding links are open and understand that
one side of the sliding link terminal block is still live!

*WARNING* (Operating Environment)
This instrument should not be used in an explosive environment. It
should not be used in the presence of flammable gases or liquids.
This instrument should not be used in a damp or wet environment or
an environment that is subject to condensation.

\Y



*WARNING*

*WARNING*

(Grounding)

All chassis, cabinets, panels, and rack mount equipment must be
connected to an electrical earth ground. Grounding must be done to
prevent shock hazard to people. Instruments provided with a power
terminal block are provided with an appropriate means for connecting
an electrical safety earth ground. Only qualified and trained personnel
should connect power to this instrument. If the instrument includes a
three prong AC power cord, ensure that your power receptacle is
properly earth grounded.

(Two Person Rule)

Do not service or adjust equipment alone. Ensure that another person
is present that knows emergency procedures and is capable of giving
first aid.

Additional Document Notes

Throughout this manual an event channel or event input may be referred to as a digital channel or digital

input.

Vi



Contents

COMEEIES ...ttt ettt ettt ettt b e bt s ae ettt e et b e s bt eb e et ese et et et e saeeb e eaeeueease e et e naeenesueeueennens viii
TaADIE OF FIGUIES ...ttt ettt ettt ettt et e et e et e s beesaeesbe e bt e et emeeeneesbeenaeans Xvii
TADIE OF TADLES ...ttt sttt na e b st eanen xxiil
Lo TOEOAUCTION. ...ttt ettt et ettt et a e b bt e ae et et sa et sae b e ennen 1-1
2. INSTALLATION. c.c ettt et st b e ettt ettt e neen 2-1
2.1 SyStem REQUITEIMENLS .......eiuieiiieiiieiieie et eteeteeste et eteetesaesttesaaesseeseesseessesssessaenseenseensenssesssesssenses 2-2
2.2 InStalling APP ClIEArVIEW .....ccccoieriiiiiiiieiieieesitesieeteete ettt esteeste e teesaesssessaessaesseesseessesssesssesanenns 2-2
2.3 UpQrading APP CLEarVIEW .......cccccieriieiieiieiiesiiesieeteeteetesteesaeesseeseesseessesssessaesseessesssesssesssesssenses 2-2
2.4 Running APP ClearvieW aS @ SEIVICE .......c.eeveriierieerieerieeteriestesseesseeseessesssesseesseessesssesssesssssssesses 2-2
2.4.1  NSSM INSAILATION ..utitiiiiiiiiieieieiere ettt sttt st eaeeneens 2-3

2.4.2  Setting the Clearview Service Account LOZOMN ........ceevvieiiiiirieniieniieiieie e e see e eveeneeees 2-5

2.4.3  Using Remote Access with Clearview as @ SeIVICE........ocveuerieriierieenieeieeie e seesee e 2-7

244  Uninstalling the SEIVICE.......coouiiiiiieitieieee ettt ettt ettt ee st seee e e saeeee et ene 2-8

3. QUICK StArt GUIAC......cviieiiieiieeciie ettt ettt ettt e et e e seaeesabeestbeessseessseessseessseesseessseessseesseenseas 3-1
T8 B 14 (T L1 5 [ ) o USSR 3-2
3.1.1  Step 1: Create the Data and Setup FOlders..........ccoeoiriireiiiiieie e 3-3

3.1.2  Step 2: Start ClearView and Specify the Minimum Configuration Settings..............c......... 3-3

3.1.3  Step 3: Add a New Point Assignment (PA) Record .........cccevveriiviieiieiinienieeeie e 3-5

3.1.4  Step 4: Set up the Phone and Network LiSt ........ccccveeiiriiiiiieriienieniieieeieeeeseee e 3-6

3.1.5  Step 5: Choose the MOAEM .........cceeiiiiiiiiicieetieiiete ettt ae e seee e 3-8

3.1.6  Step 6: View the CommUNICAtION SCIEEM ......ccvvervieriereeieitieieerieeteereeeteereesreeseeseeaesenennas 3-9

3.1.7  Step 7: Connect to the APP RECOTACT .........ccueeiiriiiriieiieiieieeie ettt 3-10

3.1.8  Step 8: Retrieve a Point Assignment Record...........ccocveiiriinieniiiieniecee e 3-11

3.1.9  Step 9: Retrieve the APP Recorder Configuration File ..........c.ccocevveeiiiicninininincnennene. 3-11
3.1.10 Step 10: Retrieve the Line Group Record...........occeeveriiniirinininiinicicnenincnceeeeeenne 3-12
3.1.11 Step 11: Retrieve the Calibration File........c.ccocecieoieiiininininininieicicicnccceeecene 3-13
3.1.12 Step 12: Retrieve the Fault Summary File .........ccccoceiiiininnniiiiinnceeeeeee 3-13
3.1.13 Step 13: Retrieve Specific Fault Records from the APP Recorder ........c..cccoceeveruenneee. 3-15
3.1.14 Step 14: View the Fault Record Oscillogram for a Fault Record..........c..ccccceoenennenne 3-16

4. Using the APP ClearVIiew WINAOW .........cociiiiiiiiiiiiiiiieeiieeiieeieesiteeieesieesaeesteesaeesnseesnseesnseesnseesnes 4-1
4.1  Setting the AdminiStrator PassWOrd ..........coccuiieiiieiiiieeiiieiiie ettt et sveesreeeveesbeesnaee s 4-2
4.2 Setting the EXit PaSSWOTId........coiiiiiiiiiiiiiieeeee ettt s 4-2
4.3  Changing the Master DIr€COTY .......cevutiiiriiriieiieieeteete ettt ettt ettt s saee e 4-3
4.4  Selecting and Configuring the Printer.........ccccooieiiiiiiiiiieieeee e 4-3
4.5 Reinitializing the ClearView Program ...........cccccooieviiroiiiiienieiieseere ettt eees 4-3

viii



4.6 RUN APP ClIearvieW IMONITOT ........cccvveiiiriieeeieieeeeeeeeeeeeeeeeeee e e e e et e eeeaaeeeeeaeeeeeaeeeeenareeeeennens 4-3

4.7 EXItING ClEAIVIEW ....eeuvieuieieiesiieieeteeteeteeetestte it e teesteessessaessaesseesseesseesseasseessessaenseensesnsenssesssesssenses 4-3
4.8 Using the Fault Summary (Summary Tab) .........cccceevriiiriieiienierieeee e 4-3
4.9 Finding Records in the Fault Summary Table..........ccooiiiiiiiiiiii e 4-5
4.10 Using the Configuration (C£g) Tab .........cccoiiiiiiiiiiiieee e e e 4-5
4.11 Using the Analog Channels Tab...........cccooiiiiiiiiiiie e 4-7
4.12 Using the Digital Channels Tab ...........cccoooiiiiiiiiiiiie e e e e 4-7
4.13 Using the Header (HAr) Tab........cooooiiiiiiiieeee et s 4-8
4.14 Using the Vendor Specific Information (Inf) Tab ........ccccceviiiiiiiiiiiieeeeeeeee e 4-8
4.15 USING the SER TaAD....c.iiciiiiiiieieeii ettt ettt ettt seeesta e seessaessessaessaessaesseensenssens 4-10
4.15.1 Retrieving the Sequence of Event RepOrt .........ccvevieeiiiieiieiieneeie e 4-10
4.15.2 Copying an SER REPOTt.......cccuiiiiiiiiiieiierieeit ettt te e saesaeseesseesseenseesneens 4-13
4.15.3 Deleting @ SER REPOTt......ccciiiiiiiiiiiciieiesieetet ettt sseesaeesse e e ennees 4-13
4154 Changing the Viewing Path ...........cccocoviiiiiiiiiiiicicceeeee e 4-13
4.15.5 AdAING SER FIIES .....eiiviiiiieiieiieie ettt se e aeesae v sssessaessaessaenseensees 4-14
4.15.6 Showing SER Fles .....cccuiiiiiiiiiiiiieeee ettt 4-14
4.15.7 SaVINg the DISPLaY ....c.eeiiieiieii ettt ettt 4-14
4.16 Selecting the APP RECOTART ....c.uiiiiiiiiieiiee ettt ene 4-14
4.16.1 Saving @ Station LAST.......ceoeeriiiiieiesietiee ettt 4-15
4.17 Configuring CLEAIVIEW ........ceiuieiuieiieieetietieie et eteeeeseeste e et et eneesaeessees st enseensesneesseesseesseenseenneens 4-15
4.17.1 Types of Configuration SELHNES .......cccueeierieriieiieeee et 4-15
4.17.2 Configuring the Main Configuration Settings...........cccevverierierieerieeeieiiereeseesieeneenens 4-16
4.17.3 Configuring the Automatic TaSKS .........cccevieriiiriieiicieciese et 4-17
4.17.4 Accessing the Automatic Tasks Tab.......cccccevieriieiiieiiiiiiiieceeceee e 4-17
4.17.5 Configuring AULO-POIIING ........eeviiiiiieiieiieeit et e e e e 4-18
4.17.6 Configuring ClearVIeW ACLIONS ........cecvierieerieerieeriieerreerieeesveeieeesereeseeenseesseesnaeennns 4-20
4.17.7 Selecting Recorders for Auto POlling ........c.ccoceveeieiinininininieicicccnccneeeeeeene 4-27
4.17.8 ConfiguIing OPLIONS ....ouveviriirtiriieiieitet ettt ettt ettt sttt et et et be b sbesbeereennens 4-27
4.17.9 Printing Clearview Configuration..........c.cccccoeeerereeienieneninene et 4-28
4.18 Managing the Phone and Network LiSt........cccceceeoieriiriinininiiieicieieneeeseeie et 4-29
4.19 Setting UpP DIAINECT.....ceiitiriiriiririeetet ettt ettt ettt ettt ettt besae st sbeeaeeanens 4-30
Working with Fault RECOTAS ......cc.eeuiiiiiiiiiiiiiieccct sttt 5-1
5.1 Retrieving the Fault SUMMAry File ........ccccociiiiiiiiiiiece et e 5-2
5.2 Retrieving the Fault FIle(S) .....cooeeoiiiiiiiiieiieie et 5-3
5.3 Viewing the Pop-Up Menu for Fault ReCOrds..........cccuieriiiiieeiiiiiecie e 5-5
5.4 Viewing a Graphic and Data Analysis of a Fault Record............cccuevviieiiieniiiinieiiecieee e 5-5
5.5 Viewing the Fault Record INformation ............cccecuieriieniieiieeie et 5-6




5.6 Redoing the Fault Location Calculation for a Fault Record...........ccocvveverienieniiiieieeiecieeee, 5-7

5.7  Traveling Wave Fault LOCAtION. .......ccoccueiieiieriieiteie ettt sieesae e e esseesaeesaessaenseensens 5-8
5.7.1  Single End and Double End............cccveviiiiiiiiiiiiciee ettt 5-8
572 Double End TWEL ...c.cciiiiiiiiiiicee ettt ettt ettt 5-8
5.7.3  Single End TWEL....cooieiet ettt ettt ettt e 5-9
574 SOFTWARE ..ottt ettt 5-10

5.8 Update Selected TW Fault LOCAION(S) -.ecvvervverueertieriieiieie ettt 5-12

5.9 FINA TW C FACOT ...ciiiiiiiiiiitiet ettt ettt ettt ettt et et e et e sbeenbeeeeenteeneeeae 5-13

5.10 Find TW Time Calibration (£Cal1).......c.cccuieiriireiiiieiiieeitieeeiieeieeeieeeieseteeeteeeseaeeaeeeseaeeaeeessaeenenes 5-13

5.11 Correlating Lightning Information...........ccoccueivierienieniieriieeeeieeeesieereeie e saeseesreesreesseessessne e 5-14

5.12 Printing the Fault SUMMmAry LiSt .........ccovveiiiiiiiiiiiiiieciieie ettt sreesre e esseesne e 5-15

5.13 Printing the Summary of a Fault ReCOrd..........cccocviiiiiiieiiiiiicieceeeee e 5-15

5.14 Printing the Sequence of Events Report for a Fault Record...........ccoovevviveiiiciiicienienieeeiees 5-16

5.15 Printing All Waveforms for a Fault Record ...........cccoeovieviiiiiiiiiieicceeeeee et 5-16

5.16 Copying/Backing up a Fault RECOTA ........c..ccueiiiiiiriiiiieiieieeieeieceeee e 5-20

5.17 Deleting @ Fault File........cooioiiiiiieieeee et e 5-20

5.18 Changing the FOIAer YOU VIEW ......cceeiiiiiiiiiiiieitiecit ettt ettt en 5-21

5.19 Merging or Saving Selected Faults ..........ccooooiiiiiiiiiiiee e 5-21
Managing Point Assignment (PA) RECOTAS ......oocueeiiiiiiiiiieiet e 6-1

6.1 Overview of the Point Assignment Record.............ccooiiriiriiiieiieeee e 6-2

6.2 Accessing the Edit Point Assignment Record Window ...........cccceoiriiiiiiienienieiceceeeeee 6-2

6.3  Editing a Point Assignment RECOTA .........c.ccieriiiiiieiiiiieieeeesieee ettt sre e 6-3

6.4 Sending a Point Assignment Record to the Recorder............ccovevvieiiiiiiieiienieieciececeeeeeeeenn 6-3

6.5 Deleting a Point Assignment RECOTT .......c.ccvviriiiiiiiiiiiicieeieiee ettt sve e 6-3

6.6  Printing a Point AsSignment RECOTA .........cccuiiiiiriiiiiiieieeie et et 6-4

6.7 Adding a Point Assignment RECOTA .........cociiiiiieiiiiiiicie e et 6-4

6.8 Saving a Point Assignment RECOTd..........cccooiriiiiiininiiiiiniccccesecetet e 6-4

6.9 “Save As” a Point Assignment RECOTd ..........ccceeviiiiniiniinininieiiiccncceeeee s 6-5

6.10 Cancelling Your Changes to the Point Assignment Record...........c.ccoceverererienienincninicncneenens 6-5

6.11 Enabling Scrolling in the PA Record WIndOWs .......c..ccccoirereeieiiinininininceeeteenie e 6-5

6.12 Editing the Station NAIME .........cocveiiiiiriniriieeteetee ettt see e eaeesnens 6-5

6.13 Configuring the CRASSIS .....c..coertiriiiiiriinine ettt sttt et et see b st eaeeanens 6-5

6.14 Configuring IEEE-61850 Sampled ValUes .........ccceeriieiiiiiieeiieeieeiie e eee e evee s svee e 6-8

6.15 Configuring Analog ChanmEls.........ccoeouiiiiiiiiieieeee et 6-11

6.16 Configuring Trigger Channels ...........cooiiiiiiiiiiiiee et 6-14

6.17 Configuring Event Channels ...........cccooouiiiiiiiiiiiieeee et 6-25

6.18 Configuring Traveling Wave Channels..........c.ccooioriiiiiiiiiiieeeeeee e 6-29




6.19 Configuring General SCHNGS.........ccveriirrieriieiieriereese et eeeetesteeseeebeeseessesaessaesseesseesseesesssenns 6-31
6.20 Copying a Point Assignment RECOTA .......c.cccueiiiiiiiieniieii ittt es 6-46

Power Quality Recording for Inverter Based RESOUICES..........ccovieviiriiniieniieiieieeiecee e 7-1
Tl INEOUCHION ..ottt ettt sa e s bt ettt a et saesbe st eneeanens 7-2
7.2 1EEE-2800 Table 19 Measurement Data...........cccceririnininieiiiienienieieeceeereseeie s 7-2
7.3 PQ HAIAWATC.....ccueiiiiieiie ettt ettt ettt e e tee et e e te e e teeessaeestaeessaeessaeensaesnseesnseesnseeenseennns 7-3
7.4 Point Assignment Analog TAB SEHNES ....c..coviiriiiiiiiiiiieieeeeee e 7-4
7.5 Power Quality Data Recorder sample Trigger SEttings ........cccveruerrierierierienieeieeie e 7-4

7.5.1  Power Quality Data Recorder (PQ DDR) ......ccccoiiiiiiiiiiieiieiee et 7-5

7.5.2  Individual HArmonics fIles .........cccoeiririiiiiniiiirinereeeee e 7-6

7.5.3  Convert COMTRADE t0 PQDIF ......cccooiiiiiiiiiiiiteieeeesesee e 7-8

7.54  Viewing PQ Continuous 1ecording files..........coeveriiriieriieiieiieneeii e ese e 7-9

7.5.5  HarmoniCs REPOTLS ......ccueeviriieieiieiiesieeteeteeeesteesteesteesseessesssessaesseesseesseesseessesssesseenseessens 7-12

Managing Line Group RECOTAS ........cvervieiiiiieiieiieiieieete ettt eestaesta e esseesbessaeseaeens 8-15
8.1 Overview of Line Group RECOIAS .......c.eeiieiiriiiiieiieiieie ettt 8-16
8.2 Editing a Line Group ReCOTd ........cooiiiiiiiiiiieeee ettt 8-16
8.3 Adding a Line Group ReECOId ........ccouiiiiiiiiiiieeeee et 8-18
8.4 Sending a Line Group Record to the APP Recorder ...........oovevieiieiiiiiieieeieeeeeeeee e 8-19
8.5 Getting a Line Group Record from an APP Recorder.........coocooiieiiiiiiciieiieieieeeeeee e 8-19
8.6 Deleting a Line Group RECOTA ........c.eoiiiriiiiiieiieeee ettt 8-19
8.7 Printing a Line Group ReCOrd ...........oooiiiiiiiiieeeee et 8-19
8.8 Copying a Line Group RECOTA .......ccuvivvieiiiiiiiieiieie et ete ettt ettt raesteesseessessneseeeees 8-20
8.9 Save As a Line Group RECOTA........cciivuiiiiiiiiiieiieiieie ettt et esbeesaessae e ees 8-20

Configuring @ RECOTAECT .........ecoviiiieiiiieiierieeie ettt te et e et e e e saesteesaeesseesseesseessesseessaesseessesssesseenes 9-1
0.1 FaCOTY SENES....eieiuiieitieeiieeite ettt ettt erteetteetteetteetaeetaeeeaeestaeessaeensaeessnesnseeanseesnsaesnseesnseesnseennns 9-2
9.2 Types of Configuration SETHNES ......cc.eervveeriieriieeiieeiieereeeseeeeeeteeeteeeaeeeseeesseesseessseesseessseesnes 9-2
9.3  Getting the Recorder Config from the Recorder ............cocooiririiiiiiininininicicicccccceene 9-2
9.4  Configuring the Main Configuration SettNgS ..........ccceveriririeieiienineneeeeeetetentese e eeeeinens 9-2
9.5 Setting Up Dial-up NEtWOTKING ......ccvertimiiriririeiiienincneneseeteteee ettt eanens 9-5
9.6 Defining a Boolean Logic EQUAtION .........c.ccoiriiiiiieniiniiiinirectcecerceie ettt 9-5
9.7  Configuring Automatic TasKS ......c..cceriririririiiieirereeee ettt 9-6
9.8  Accessing the Automatic Tasks Tab ........cccceceecieriiiiininininiricceeet e 9-6
9.9 Configuring Automatic Tasks that Occur when a Fault ATTives ........cccoeecveeriiirieiiieeieeie e 9-7
9.10 Configuring PIINTING ......cooiiiiiiiieiiete ettt ettt ettt st ettt et e st enbeeneeas 9-9
9.11 Configuring the Format of Printed Reports...........ccoceeiiiiiiiiiiiiniiieceee e 9-11
9.12 Configuring EMail SEttINES .....cc.eeruieriiiiiiieiieiie ettt ettt s 9-14
9.13 Configuring FTP SettINES.......cooiertieiiiiiiieiie ettt ettt ettt s eae 9-17

Xi



10.

11.

9.13.1 ACCOUNT TAD ...t e e e e e e e aeeeeeans 9-17

9.13.2 L1170 o 2 I 1 o USSR 9-19
9.13.3 Performing a Test Upload..........cccveciieiieienieieieeieeie e 9-20
9.14 Configuring Automatic SER REPOITS......ccueriiiiiiiiiiiiiieii e 9-21
9.15 Calling the Master Phone List when Alarms OCCUT ..........cocviiiiriieniieiieieeieeie e 9-21
9.16 Configuring the Master Phone List ..........ccoooiiiiiiiiiiie e 9-21
9.17 Configuring AIIOWE IPS .......coouiiiiiiiieiiieee ettt sttt e 9-23
9.18 Printing Recorder CONfIGUIAtION .........cc.eiuiiiiiieitieie ettt ettt eae 9-24
9.19 Sending Recorder Configuration to the Recorder ............coooviriiriiiiieiieiieeeeeeeeee e 9-24
9.20 Copying Recorder CoONfigUIAtION ........cc.eecvieieiierieriieieeteeereeteesteesteesseessesssesssessaesseesseesseessensnenns 9-25
Connecting t0 @ RECOTACT .........cuiiiieiiiiiciieieeicee ettt e besaesaaesseeseessesnnens 10-1

10.1 Connecting to an APP RECOTAET........c.cccverieiiieiiiieiie ettt ebe e saeesreesseesseesne e 10-2
10.2 Disconnecting from RECOTAET ..........ccueviiriieriieiiiiecie ettt ie e sae e saeesreesseesseenneens 10-2
10.3 Viewing the Connection Status WIndOW .........c.cccerierieniieniieiieieeieseesieesieeaeseeseesseesaeessessnenns 10-2
10.4 Choosing and Configuring @ MOEM ..........cceeeuiriieiieiieiierie ettt re e sae e esseesseesne e 10-3
10.5 Monitoring INCOMING CallS ........ccuiiiiiiiiieit ettt 10-3
10.6 Setting the NetWork POTt # ........c.ooiiiieeieietee ettt s nae e ene 10-4
10.7 Setting the Transfer Rate to the Highest Speed..........ccoveiiiiiiiiriiieeeeee e 10-4
10.8 Turning On or Off Dial-up NetWOrKing ..........ccceeeeiierieiieii et 10-4
10.9 Stopping @ File Transter.......cccoeouieiiiieieietee ettt s ene 10-4
Maintaining ClearView and the ~ APP Recorders .........occoeiiriiroirieiieniecee e 11-1

L1.1 OVEIVIEW ..ttt ettt ettt ettt et eh et h et et sb et eb ettt sa et et e e st ebenaeneenens 11-2
11.2 Viewing the Auto Poll/Call-In REPOTL......c.cccvieiiiciiiieiiieriieieeie ettt ere e see e saeesneesne e 11-2
11.3 Viewing and Getting Trace FIles..........cccevieriieiiiriiiiieiieieeie ettt ete e saeseaesreesaeesseesne e 11-2
11.4 Managing APP Recorder Diagnostic TeStS ......cc.eevvvieriieriieriieiieeeieecie e esee e e sae e e seve e 11-4
11.4.1 Running a Diagnostic Test and Viewing Results..........cccccevvieeiieniiirniieiiiieeieecieeeene 11-4
11.4.2 Getting Results from a Diagnostic Test for an APP Recorder ..........ccccoceeveninincneenns 11-5
11.4.3 Redoing an APP Recorder Diagnostics Test........cceveeeriereninienenenieicienieneneeeeeenen 11-5
11.44 Show All Recorder Diagnostic ReSUILS.........ccceeeeieieniininininieiccccncse e 11-5
11.5 Managing SER Abnormal or Stopped Channels ..........c.ccocvererierenienineneneeieccneseseeeeeene 11-6
11.5.1 Polling an APP ReECOTAET .......coeruiiuiiieiiiiiiiinenceect et 11-6
1152 Performing @ Test RUIN .....cc.ooiiiiiiiiieiciinee et 11-7
11.5.3 Viewing the ON ALAITNS ......ooooiiiiiiieiieciieeiee ettt e et e st esbeesbeessbeessbaesnseens 11-8
11.6 Syncing an APP Recorder’s Time With ClearView ..........ccccooviriiniinieiiiiinienie e 11-8
11.7 Getting the Time on an APP ReCOTder.........c.coouiiiiiiiiiiiei e 11-8
11.8 Reinitializing an APP RECOTAET ........ccuieiiiiiiieiieieee ettt seae e 11-9
11.9 Restart APP Recorder (Program ONlY) ....c.coccvieeiieriieniieiieesieecieeeee e esveesveeseveeseaeenereeseneeenes 11-9

Xii



12.

13.

14.

11.10Rebooting the APP Recorder Program............ccceecvevierieniieniieiieieeiesieeieee e 11-9

11.10.1 Reserving Memory and Defragging the Data Drive ...........cccveevevienienienieeesie e, 11-10
11.10.2 Updating the APP Recorder SOftWare...........coecvevieriieiiieieiiecieceeeee e 11-11
ContinuUOUS RECOTAING . ....ceuieiiiiiiiiieiiet ettt ettt st saee e eae e e eaeeeae 12-1

12.1 Configuring Continuous RECOTAING ........ccuieiiiiiiiiiiieiieiee e 12-2
12.2 Getting Continuous Recording Data ..........ccc.oeouiiiiiiiiiinieiee e 12-2
12.3 Getting a Time Slice of Oscillograph Data ............cccoiiiiiiiiiiiiieee e 12-2
12.4 Getting a Time Slice of Transient Rate Oscillography Data ............cccceviiiiniiniiiiineeceee 12-3
12.5 Getting a Time Slice of Frequency Data..........coccoevieiiieiiiiiiieieeee e 12-3
12.6 Getting a Time S1ice Of RMS Data .........cceeiiieiiiiiiiiieiiereeie ettt sreesaeesse s e 12-4
12.7 Getting a Time Slice 0f Phase Data...........ccccieciiiiiiiieiieiieieeeeeeeseeie e 12-5
12.8 Getting a Time Slice of RMS plus Phase Data............cceeieriieiiniiniecieieeieeie e 12-6
TOOIS IMBIIUL ...ttt bbbttt b e s bbbt et e et e b sbe bt st eneenee 13-1

I3.1 NEW GIAPN c.eiciiieiiicieciieceee ettt ettt ettt e s te e beesbeessesseesseesseesseensesssesssesssesseenseansenssenns 13-2
13.2 Emailing a Fault SUMMAry File ........ccccceviriiiiiiiiieiie ettt esse e e 13-2
13.3 Show Email WINAOW .....ooouiiiiiiieieiieeee ettt ettt eate e sneeneee 13-2
13.4 Vaisala Lightning Configuration.............ccceecieiiriieiierierieie et ene 13-2
13.4.1 QUICK STATT ...ttt ettt ettt b et ne 13-3
13.4.2 Line Structure FIles........ooiiiiiiiee et 13-4
13.5 Completing a File Transfer ........ccocooiieiiiieiee ettt 13-5
13.6 Merging Fault Records or Saving Fault Records to a New File.........cccoccoeiiriiniiiiiiiiecee 13-6
13.7 Extracting Continuous ReCOrd Data..........ccccvieiiiiiiieiieiienie ettt eie e sae e sreesaeesseenee e 13-6
13.8 Showing (or Hiding) the ClearView ICONS .......c.cccueiierieriieniieiieieeeteeteesieeie e see e esaeesneesne e 13-7
13.9 Configuring a DSP Board’s Ethernet and IP Address Settings ...........cceevevveevvercieiiereeneenieenens 13-7
13.10 Configuring a DNP3/Modbus OULStAtION .......cccuvieriieriieiieenieenieeeteesveenireeseeenereeseneeeeeeseneenenes 13-8
13.11 Configuring a Phasor Measurement Unit (PMU)........ccccccuieriiiiiieniiieiiecnie e 13-8
13,12 FA1@ COMPALE....euveeetieiteiteientente ettt ettt ettt et ettt sttt sbe bttt et e saeeb e sbeebeese et e aesaesbesbeeueennens 13-8
13.13 Viewing Help and About INfOrmation..........c..ceceeieriiiiininininieieicieneseneeeeeetee s 13-9
Graphic and Data Analysis WINAOW ..........coceevieiininiinininieieietcencseseee et 14-1

L O 113 0 T4 L 1 ) OSSPSR 14-2
14.2 Opening the Graphic and Data Analysis Window........c..cccceeririeniiniininenenieieiccnesene e 14-2
14.3 Opening COMTRADE Data Files, Not in the Fault Summary Tab.........c.cceceeveviiininnnnnnne 14-3
14.4 Saving a COMTRADE Data File with a Different Name and/or Format ............c.cccoccevienienne 14-3
14.5 Opening @ LiNE GIOUP.....ccoeeruiiiiiiiiieiieitete ettt sttt ettt sttt e st et et esaeseeesbeesbeeneeeneeeneeaae 14-4
14.6 Editing @ LiNe GIOUP....c..eoriiriiiiiiieeieeteettet ettt sttt ettt ettt e bt et st siee bt e sbeenaeeneeeneeeae 14-4
14.7 Configuring @ PrINTET........coiiiiiiiiiiiiieeee ettt ettt st s e b e e et eae 14-4
14.8 Printing an OSCIlOZIaph.......c..coouiiiiiiiiieeee et 14-4




14.9 Printing Al WavefOImS .......ccvviiiiiiiiecieieiteie ettt ettt steese e esaessaesnaesseeseensesnnenns 14-5

14.10 Exporting Graph ANalog Data...........c.ccverieriieiiiiiieiie et esie et e ettt se e eaesaesnaesseesseensesnneens 14-9
14.11 Combining End-1 and End-2 into One File..........ccecveoiiiiiiienieniieeceeeeeeeeeee e 14-10
14.12 Exiting the Graphics and Data Analysis Window ..........ccccoiieiiiiiiiiiieenieeeee e 14-11
14.13USINg Graph CONIOLS .....eoiuiiitieiieie ettt ettt et ettt e st e e et e eeteeaeesaeenaes 14-11
14.13.1 Selecting Your Preferred CUrsor.........ooieiieiieiieieiieeie et 14-11
14.13.2 Turning On or Off Standard Cursor MOVEMEnt............ccceevueeiirienienienieeieeesie e 14-11
14.13.3 Showing a SECONd CUISOT .......eouiiiiiiieiietiet ettt ettt sbee b e b 14-12
14.13.4 Showing Data POINLS.......cociiiiiiiieiiee ettt eneeas 14-12
14.13.5 SHOWING the X=AXIS.....ciiteriieriieriieieeteeienteesteeteeseeresaeseesteesseesseessesssesssesssesseessesses 14-12
14.13.6 Enabling XY TracKing........ccceeveeiieieriieriieiieiesie e sieesie e eve e steesteeseesseessessaessneenas 14-13
14.13.7 CoNfIGUIING Y SCALES ....cvieiieiiiieiierie ettt ettt teete et saesteesreesseesseessesssessaesseensens 14-13
14.13.8 Configuring Your Zoom Preference ........oo.vvvieierienieiiieiecie et 14-13
14.13.9 Enabling Free Form Graph MOVEMENt .........ccveeierierieniieieereeieeieesieeseeseesessneseneens 14-14
14.14 Displaying Data PIOtS........ccoiiiriieiiiiiiiieeeeseeteee ettt sttt steesse e e esseessessnesseennas 14-14
14.14.1 Displaying an Impedance Plot ...........ccooiiiiiiiiiiiiiieeee e 14-14
14.14.2 Displaying @ DFT POt ......cooioiiiieeeee e 14-15
14.14.3 Displaying an FEFT PLOt.......c.cooiiiiiieieeeeee et 14-15
14.14.4 Displaying a Vector PIOt.........c.ooiiiiiiieieieece e 14-15
14.14.5 Using the Options IMENU .........c.oeiiruieriieiieieeie ettt ee ettt enee e e 14-15
14.14.6 GraPh OPHONS ....eeieiieieieie ettt ettt ettt e sttt e ettt e eseesbe et e enseeneesneesneennes 14-15
14.14.7 Fixing One PRaSE .......cccveviieiiiiiiciiciesteeitete ettt et st steebe b e esseesaessaeeas 14-18
14.15Managing the Graphic and Analysis WinAOW..........cccccevvieriiriienieniicieeieeeeseeie e 14-18
14.15.1 Refreshing the WINAOW ........cccuiiiiiiiiieiieiceiecesee et 14-18
14.15.2 Clearing All USEr MarKeTS........ccceeeuieeiieeeiiieenieeeiieesreeieeesiaeeteeensreseneesssesnsneesssesnsnes 14-19
14.15.3 CloSING ALl GTAPRS ..veiiviieiieeiieeiee ettt etee e tee et ee e e taeesaesnsaeeereeseas 14-19
14.15.4 Showing All Graphis.......coeeiieiiiiiieienisc et 14-19
14.15.5 Showing a Specific GIaph ..........cccoeviiririniiiiietceere et 14-19
14.15.6 VIEWING HEIP c.eeiiiiiiiiiiiee ettt 14-19
14.16 Using the Pop-Up Menu in the Graph AT€a .........cccceviririeieiiininineneeceteientesie e 14-20
14.16.1 Setting a Reference LiNe.........cocuecveviiiiininiiiiiiicicicnccnceesceeetetee e 14-20
14.16.2 Zooming Between Time Reference Lines..........coccecvevieriininininenieniencncncnenceeenens 14-21
14.16.3 Returning the Graph to the Previous Zoom Factor ...........ccccveevvieriienieenieenie e, 14-21
14.16.4 UNAOoing the Z0OM .....couiiiieiieieeie ettt sttt eas 14-21
14.16.5 INSEIting @ MArKET ......cc.eeriiiiiiii ittt s 14-21
14.16.6 UNAO MATKET ..ot e 14-21
14.16.7 Calculating the Location of @ Fault...........cccocoiiiiiiiiiiiii e 14-22

Xiv



14.16.8 EXporting Graph Data.........c.cccvieciieienieiieieeiesee ettt se e essessae e es 14-24
14.17 Using The Channel Description Area MENU ..........cccerveiierienieniieieeieeeeseesseesseesessesnessnesens 14-25
14.17.1 Changing the Color of an Analog Channel.............ccceeveeieriieiienieniee e 14-25
14.17.2 Adding Analog Channels to the Window ...........ccocoiieiiiiiiiiiineeeeee e 14-26
14.17.3 Removing a Channel from the Window...........cccoooiiiiiiiiiiiiieceeeee e 14-26
14.17.4 Cutting/Copying and Pasting a Channel in the Window...........cccccoocieiiiiiiiininninnn. 14-27
14.17.5 Inverting a Channel in the Window ..........cccooiiiiiiiniiniiieececeee e 14-27
14.17.6 Converting a Channel in the Window ...........ccoocoiiiiiiiiiiiieieee e 14-28
14.17.7 Shifting the Phase of a Channel ............ccooooiiieiiiiiii e 14-29
14.17.8 Combining With the NeXt CUIVE ......cccveviiiriieiieierieieeie ettt sreese e 14-29
14.17.9 Combining with the Next TWO CUIVES .....c.cccueviirieriieieeieeie ettt ere e eeresreesseenseas 14-30
14.17.10  Creating @ CuStOmM CUIVE........ccvervieiieeieiieieeriterteeteereessesseesseesseessessessaesseesseessesssenns 14-30
14.17.11  Creating a PMU Co0Sine RefErence ..........ccevveriiiriieiiniieieeiieneeieeie e 14-31
14.17.12  Temporarily Editing an Analog Channel Description............cocceeeeereeneneneneneneenne. 14-31
T4 18 MELET ATCA MEIIU ...ttt ettt sttt et sttt be ettt et senesaeenbee e 14-32
14.18.1 Displaying RMS ValUes .......cccooiiiiiiieiieeeeee ettt 14-32
14.18.2 Displaying MAG ValUes.........ccooiieuieriieiieieeie ettt 14-32
14.18.3 Displaying Average ValUes .........ccccevuieiieiiieienieeie ettt 14-33
14.18.4 Displaying RMS, Phase Values ........ccccoiieiiriiiiieiiereeee e 14-33
14.18.5 Displaying PMU: RMS, Phase Values.........ccccoverierienieiieeeeeeeeeee e 14-33
14.18.6 FIOQUENCY ettt ettt et et e 14-33
T4.18.7  PRAK.ce ettt et e 14-34
14.18.8 Crest FACOT ...c.uiiiiiiieieeieetee ettt sttt 14-34
14.18.9 DISEAIICE ..ttt sttt ettt ettt s 14-34
14.18.10  Viewing Metering Area StatiStICS ......cccvierureriierieeiiieeieesteeeieesteesreesreesaeesneessneens 14-34
14.18.11  Changing the Period DetWeen CUISOTS .........cccvierieeiiieniienieeeieesieeereesreeeaeesveesnneens 14-34
14.19Digital ATEA MEIU..c..cueiuiiuieiiiiiiintinteeieeetet ettt sttt ettt ettt et et st sbe bt eaeeneen 14-35
L 0 I o) I 2 PSS 14-35
14.20.1 Channel VIEWING LISt .....ccooiviiiiiiiiiiienineneeeetet ettt 14-36
14.20.2 Digital CheCk BOX ....co.eeiiriiiiiriiniirieeieietetene sttt sttt st 14-37
14.20.3 RIMES LISt vttt ettt ettt sttt s et ee 14-37
14.20.4 Power and Impedance List..........ccoceeieiiririnininceieiccenceee e 14-38
14.20.5 UPAALe BULIOM ..ottt ettt et e et e et e etaeeataeesseeensaeensnennns 14-38
14.20.6  DEFT BUMON c..cutitiiiiiiiinicinteeentetee ettt sttt sttt sttt st 14-38
14.20.7  FFT BULOM.c.ecuiitiiiiiieneccnteccetee ettt sttt s 14-39
14.20.8 VECHOT BUTTOM ...ttt ettt st st eae 14-40
14.20.9 G0 t0 BOX and BUttOn ....c..oouiiiiiiiiieeeee e e 14-41

XV



14.20.10

Secondary Check Box

Xvi



Table of Figures

Figure 1 Downloading NSSM ..ottt ettt b et e e eete st esaeesaeenbeeeeenteeneeene 2-3
Figure 2 NSSM Downloaded ZIP fIl€ .......c.ccveriieiiieiiiieiie ettt seenneenne e 2-3
Figure 3 Run Command Prompt as AdminiStrator ..........cc.eivveriierieeriieieeieeiesiesieeieeeeseeseeseesseesseenseesneens 2-4
Figure 4 Install NSSM COMMANG ........ooiiitiiiiiiieiieieee ettt ettt ettt et st e sbeesaeesbe e teeneeeneeene 2-4
Figure 5 Selecting APP Clearview program t0 rUn s @ SEIVICE .......eeueeeueeruienuienieenieeieseeseeseeesseeneeeeeeeens 2-5
Figure 6 Name the CIEArVIEW SCIVICE......ccveruieriieriieieereirestesstesseeseessesssesseesseesseessesssessesssesssessesssesssesssenns 2-5
Figure 7 Check logon account of the Clearview SEIVICE ......c.ccverueerieeiieienieniiesieesieesesresneseesseesseesesssenns 2-6
Figure 8 opening the SErVICe PrOPEILICS .......cc.ieiuieriieieeieetierte st erte et e teetee st e it e et e teentesetesseesneesseeseenseeneeens 2-6
Figure 9 change the logon account of the Clearview SEIVICE ........cccvevuiriirieniieiieiieie e see e 2-6
Figure 10 Stop or Start the ClEarviEwW SEIVICE ......c.vecvirierierieeriierieerteeteeteeeesseesseesseessessesssesseesseessesssesssenns 2-7
Figure 11 Removing the ClLearviEW SEIVICE.........ccieeuirruerierieerieesreerreeseeseseesseesseessesssessessssssessesssesssesssenns 2-8
Figure 12 confirm remove ClEarVIEW SEIVICE ........eeoueriiruieriieriieie et et eeeeeieesteesteenteetesetesseesneesseenseenseeneeens 2-8
Figure 13: APP ClearView Folder with Data and Setup FOlders ............ccooviriiiiiiiiniiiieeeee e 3-3
Figure 14: Message Box, New Master Configuration File ..........ccccieviiriiniiiniinieieiecee e 3-3
Figure 15: ClearView Configuration WinAOW .........c.cccueivieiiieriieniieiiieiieieeeesteesieesreesesaesseeseesreesseesseenneens 3-4
Figure 16: Message Box, NO R DAL FIle .....ooouiiiiiiiieeee e 3-4
Figure 17: APP ClearVIeWw WINAOW ........ccooiiiiiieiiieiieieeie ettt ettt ettt seee e s esneeeeenaeenee e 3-5
Figure 18: Point ASSINMENT IMENU.........cccuertieriieiieieeieiieieesteesteeteetesseesseesseesseessesssesssesssesseesseessesssesssenns 3-5
Figure 19: Add Point Assignment Record WINAOW .........cccoceeruieriiiiiiiiieiieieeieieereeee e sre e esne e 3-5
Figure 20: Edit Point Assignment Record Window ...........c.ccooiiiiiiiiiiiiieeeeeeee e 3-6
Figure 21: Edit Menu—Phone and Network List Option........c..coceeereririenienienineneneeeeieenesenee e 3-6
Figure 22: Phone and Network LiSt WINAOW ........ccccviiriiiiiiieeiiieeiie ettt eieesteeeveesveesveesveessaeeenee 3-7
Figure 23: Phone and Network List With ENIIES .....c.cccoiiiiiiiiiiiiiiieeiie ettt 3-7
Figure 24: MOdem MENU......cc.cootiiiriiniinieiieie ettt ettt ettt ettt ettt b et sbe et e b e sae st sbeebeeaeeneen 3-8
Figure 25: Choose Modem WINAOW .......ccccccueriiriiriniiiirietetetenestesie ettt sttt sttt 3-8
FAigure 26: CONNECE MEMUL........coviiiiiieeiieeieeetieeieeeteeeteesteeeaee s teeesbeesssaeesseessseeasseesnsaessseesnseesnseesnseessseennee 3-9
Figure 27: Connection Status Window (EMPLY)......cccueeriiriiiiiiiieniieeiie et eieeeee st sveesveesaeesveesneeenee 3-9
Figure 28: Connect to Recorder Menu OPtion ........c.ccoceeeeieiiniiriinineeieienieientesesie ettt siesieeneeanens 3-10
Figure 29: Connection Status Window and Login Tray ..........ccoccevierierieiieieeie e 3-10
Figure 30: Message Box—Point Assignment Records Are Different..........ccccooeieniiniininiininiencenen. 3-11
Figure 31: Message Box—Recorder Configurations Are Different.........cccccooevviiiiniiniinniineneceee 3-11
Figure 32: APP Recorder Configuration in APP ClearvieW..........ccceevveruieiiiriienieiiesienie e seee e 3-12




Figure 33: Message Box—Recorder Configurations Are Different...........ccocvveevvcienienieniieciieieeieienenn 3-12

Figure 34: Summary and Fault MENU..........cccoeciiiiieiiiiieniieie ettt sae s enaeseaessaesaensees 3-13
Figure 35: Get Fault Summary File TCON ........cociiiiiiiiiiie e 3-14
Figure 36: APP ClearView Window with Retrieved Fault Summary Information .............ccccoocevienennnen. 3-14
Figure 37 APP ClearView Window with Retrieved Fault Records...........cccoeeeveiiiienienieiiiiceieeieeenen 3-15
Figure 38: Sample Oscillogram Graph WindOW ..........ccccceeviieeiiriienienienieie et sseenseenneas 3-16
Figure 39 Fault SUMMATY Tab......cccooiiiiiiiee et ettt st st b e et eae 4-4
Figure 40 The FINd WINAOW .......ooiuiiiiiiieee ettt ettt ettt st e st esaeeaeeneeeneeene 4-5
Figure 41: The Configuration Tab .........c.ccceiiiriieiiieiiiieiie sttt ettt ste e te e e esbessaessaesneesseeseensesssenns 4-6
Figure 42: The Configuration Tab—Analog Channels Tab ...........cccoovvivviieiinienieiieie e 4-7
Figure 43: The Configuration Tab—Digital Channels Tab...........c.ccoooiriiriiinieiieiee e, 4-7
Figure 44: The Header Tab..........coci oottt ettt ettt ettt e st esbe e aeeneeeneeene 4-8
Figure 45: TRe INF Tab....cc.oooiiiiiciicieceeeeettetee ettt ettt ettt s e sba e e e s e esbesssessaessaesseenseensenssenns 4-9
Figure 46 The SER TaD....cuiioiiiiiciecieiieieeeee ettt ettt sttt aesbessaesseessaeseesseesseessensaensaensens 4-10
Figure 47: The SER MENU.......coouiiiiiiiiieie ettt ettt ettt et e saeesae e et eneeeneeeneesneenseeneean 4-11
Figure 48: SER REPOTL ....oouiiiieiieeiieee ettt ettt ettt e et e s st e sae e et enseeneeeneeeseeseennenn 4-12
FIgUIE 49: SER MEINU...c.uiiiiiiiiiiiieeieeiiecte ettt eteete st e steesteesseeseesteesseesseesseessesssasssesseesseesseessesssesssenseesennsens 4-13
Figure 50: Recorder Pull DOWN MENU.........cceeiiiiiiieiieiieeie ettt esve e seaeseesaeesaeesseessesssessaesaensens 4-14
Figure 51: Recorder SOrting IMENU ..........ocuieiiriiiieiiieieeesit ettt ettt e et et eneeeneesseenseenneas 4-15
Figure 52: ClearView Configuration WindOW ...........cccoerieiiiiiiiinieniesieeie ettt 4-16
Figure 53: Configuration Automatic Tasks Tab .........cccecieviiiviieiieiiiiieceie et 4-18
Figure 54: Data Means These Only OPtions ........c.cccveveeriieriieriieieeieseesteereeseseeeseeesseesseessesssesssesseessesssens 4-20
Figure 55: All Wave Printing WINAOW........cc.coiiirininiiiiiiieieneneneeicetetete sttt 4-21
Figure 56: Default Report FOIMAL ........coceiiiiiiiiiiiiiinceeteccseeesee ettt 4-23
Figure 57: Report with Spread Digital Among Graphs Checked .........cccvvvviiiiiiiiniiiiiiieeiie e 4-23
Figure 58: Email Settings WINAOW ........cccvuiiiiiieriiieiiieeitesiieettesieesteesteesaeesibeessseessseessseessseessseesssesssseens 4-24
Figure 59: Send Email Window—MesSage Tab ........cccceceeoieriiriinininiiieienieienieeesieeeeteece et 4-26
Figure 60: ClearView Configuration Window—Options Tab..........cccceceecveriiriinininienieiiencneneneneeeeeene 4-27
Figure 61: Master Phone & Network List WINAOW .......c.coocuiiriiiiiiiiniieiiieeiee e svee e 4-29
Figure 62: Summary and Fault MENU..........cccooiiiiiiiiiiiiiieiieec ettt 5-2
Figure 63: Get Fault Summary File ICOM .........ccveiiiiiiiiiiiie ettt ens 5-2
Figure 64: APP ClearView Window with Retrieved Fault Summary Information ..........c.cccccoceveninennenee. 5-3
Figure 65: APP ClearView Window with Retrieved Fault Records..........cccooieniiiiiiiniiniiinicecee 5-4

XViii



Figure 66: Summary Window and Fault Record Pop-Up Menu .........ccccecuevierinineneninieiecncseneeeeeenen 5-5

Figure 67: Graphic ChoiCES IMEIMUL..........c.cocveriieriieiieieeieiteste st esteeteesesstesseesseeseenseessesssesssesseesseessesnsenssenns 5-5
Figure 68: Fault Record Information WindOW ...........ccciiiiiiiiiiiiii et 5-6
Figure 69 Double Ended Traveling Wave Fault Location..........c.ccociiiiiiinienienieeeiece e 5-8
Figure 70 Single Ended Traveling Wave Fault LOCAtION .........ccocvieriieiiriinieniieieeeeie e 5-9
Figure 71 Fault Summary, SUMMAry Tab ...........cccoccieiiirieriieie ettt enne s 5-10
Figure 72 Traveling Wave Fault, Inf Tab .........cccooiiiiiii e 5-11
Figure 73: Sequence of Events Report for a Fault Record ...........cooooiiiiiiiiiiiii e 5-16
Figure 74: Format All Wave Printing WindOW ...........cccooveriiiiiiiienienieieee et ennees 5-17
Figure 75: Default Report FOIMAL ..........cociiiiieiiiiieiie ettt eae e st reeae s esaeesaessaensaenseas 5-19
Figure 76: Report with Spread Digital Among Graphs checked ...........cccoeiiiiiiiiiiiniiieeeeeee 5-19
Figure 77: Edit Point Assignment Record Window—Chassis Configuration Tab...........c.cccoceerienvenrennne 6-2
Figure 78: Chassis CONTIZ. TaD .....c..ccuiiiiiiiciieiieieeieete sttt ettt ettt e e b e esbessaessaesaeesseenseensessnenns 6-6
Figure 79 APP-618 Sampled Values Chassis CONfig.........ccccevieriieriiiiieiieienieseeieeie et see e sseeae e e 6-8
Figure 80 Sampled Values PAR Settings ........cceeiieiiiiiiiiiieiieie ettt 6-9
Figure 81 SV PAR FOIrmat SEtHNG .......ccveeiiriieiieiieieeie ettt ettt ettt et seee e sneesneeeeenaeenee e 6-9
Figure 82 SV PAR Value TYPE SELNZ ....c.ccovieeiiiieiieiieiiieie ettt et eteevessseseeeseeesreesseessesssesssessaessaessens 6-10
Figure 83 SV PAR Primary SEtHNG.......c.covevuieeiiiieiieieesieeste e eeesteesteeteessesssessaesseesseesseessesssesssesseessesssens 6-10
Figure 84 SV PAR Analog Channel ADSFS SEttINgS .......ccevieiiriirieiieieie e 6-11
Figure 85: Point Assignment Record Window—Analog Channels Tab ..........c.ccoocevieniininiiniinieceen. 6-12
Figure 86: Make a Channel VIrtual ..........cccoouveeiiiiiiiiiienieic ettt ae et esa v s 6-13
Figure 87 New ADSOIULe FUIl SCALC......c.coiiiiieiiiieiieceee ettt et sre e seenne s 6-14
Figure 88: Point Assignment Record Trigger Channel Tab ..........ccccocvveoieiiiiininininicieinescsceeeeene 6-15
Figure 89: Use Analog Channel Description MENU..........cccuevveriirinireniieienienieneneneeieeeentee e sieeeeennens 6-16
Figure 90: TrigEer TYPE MEMU .....eccuiiiiieeiieeiieeieeciee et e steeeteeseteesbeessbeeesseessseessseessseessseesssasssseesssesnsseens 6-16
Figure 91 HZ Step Method TTTUSLIAtiON .......ccccvieeiieiiieeiieciieeiee sttt sve e e sebeesbeesbeeebeesnbeeensee s 6-18
Figure 92: Extra TrigZer PArameters ........c.cccueriririririiieieicestesiene ettt sttt s 6-19
Figure 93: Recording on Percentage of Flicker Variance...........c.ccocevvereeieniciininiencnieiencneneseseeeenns 6-20
Figure 94: Setting HZ Sig@n TTiZ@ETS . ...uueeiuieiciieeiieiiieeieestteeteesteesteesteesaeessseessseessseessseesssaessseesssesnsseens 6-20
Figure 95: Edit Point Assignment Record Window—Event Channels Tab ...........cccoccoviiniiiininencenen. 6-25
Figure 96: Cross Trigger Event Channel in PAR ........ccooiiiiiiiiiieee e 6-29
Figure 97 Edit Point Assignment Record Window—Traveling Wave Channels Tab.........c..c.ccocveeennene 6-30
Figure 98: Edit Point Assignment Record Window—@General Settings Tab, Sampling Tab..................... 6-32

XiX



Figure 99: High Speed Sampling Rate Limitations ..........ccceouerierinireriiienienieniceesieeiteteeee e 6-34

Figure 100 Include PQData Check BOX ......cceecuiiieiiiiieiieii ettt seaessaesaennees 6-37
Figure 101: Extra Trigger Parameters ........ccoeouiiieiieiieiieie ettt sttt s sbe e 6-38
Figure 102 Enable Pst/Plt Continuous Recording ..........c.ccooieiiiiiiiinienieieece e 6-38
Figure 103 Select Flicker Channels for Continuous Recording .............ccecvveverienienienienieeieeeeeeesieenenn 6-39
Figure 104: Edit Point Assignment Record Window—General Settings Tab, Recorder Setup Tab......... 6-40
Figure 105 PQ VolItage board WITTNE .........coeuieriieiiieiieieiie ettt ettt ettt ettt esbeeaeeaeeneeene 7-3
Figure 106 PQ Current BOArd WITINE .........ccceerieriieiieeieiieiee ittt ettt et ettt etesetesseesneesreeneeeeeeneeens 7-4
Figure 107 Plant Level Data Chassis PQ Settings eXample ...........cccvevverieeienieerieeniieiesee e seesreesseeseeneens 7-5
Figure 108 Long-Term FIICKET (PI) ......c.ccciiriiiieiieiieiecie sttt ettt te e esbessaeseaesneessaenseensesnnenns 7-9
Figure 109 Short-Term FICKEr (PSt) .......ooiiiiiieieiee ettt 7-9
Figure 110 3 Sec. PQ DDR + TIIZZETING ....cuveeuvieuieiiieitieiieeieeieeiieeteesteeteeteeetesseesseeseee et eneeeneeeneesseenseeneens 7-10
Figure 111 Very Short-Term Harmonics to the SOth...........cccccvveiiriiiienieiiece e 7-10
Figure 112 Short-Term Harmonics to the SOth.........c.ccccoviiriiiiiiiiieieieceeeie e 7-11
Figure 113 Long-Term Harmonics to the SOth..........ccccooiiiiiiiiiiee e 7-11
Figure 114 Rapid Voltage Change (RVC)......ocouiiiiiiiiieiee ettt 7-12
Figure 115 Sample Daily Harmonics REPOTt........c.ccviiiiriieriieiieieeiieeieeieeie et steesaeeveesseeenessaesseensens 7-13
Figure 116 Sample Weekly Harmonics REPOTt ........c.cccveviieriiiiiiiieiiicieeieeie ettt 7-13
Figure 117 Sample Yearly REPOTTt.......cc.oeiuiiiieiieieiie ettt sttt e e 7-14
Figure 118: Edit Line-Group Record Window .............ccooiiiiiiiiiiieeeee e 8-16
Figure 119: Line Group Table.......c.cccviiiiiiieiiieiieie ettt ettt steebeebeesaeseaesaeesaeeaeesseessesssassaessaensens 8-18
Figure 120: Get Recorder CONfigUIation..........ceccvieciieieiieiierieesie et eteeeteeteesreesseeseessesssesseesseesseesesssesssenns 9-2
Figure 121: Example of APP 601 Recorder Configuration Window—Main Tab.........cccccccoeninenenennenne. 9-3
Figure 122: Recorder Configuration Window—Automatic Tasks Tab.........ccccoevvereririiencnininicncneneene. 9-7
Figure 123: Format All Wave Printing WindOW .........cccccevcuieriiieiiieniie et e e sveeeveesveesnee s 9-11
Figure 124: Default Report FOIMAL .........ccciiiiiiiiiieiiieeiieciteeiee sttt e sbeesebeeenseesnbeesnneens 9-13
Figure 125: Report with Spread Digital Among Graphs Checked ..........ccccoevininininiiiiinininnnceeee 9-13
Figure 126: Send Email Window—Main Tab.........ccccocieviiiiiiiiininiiiiicccienceereeeeteeee e 9-15
Figure 127: Manual EMailing WindOW .........cceeeviiiiiiiniiieiiieeiee ettt et siveesveeseveesveesnbeesseesnseesnsee s 9-16
Figure 128: FTP Account Settings WIndOW ...........ciieiiiriiiiiiiiieeieiceieee ettt 9-17
Figure 129: FTP Settings Window—DIirectory Tab..........cccveviriieriinieiieieeie et 9-19
Figure 130: FTP Settings Window—UpLoad Tab ..........ccccecieeiiriiiriienieieieeie ettt 9-20
Figure 131: Master Phone & Network List WindOW.........coocoiiiiiiiiiiiiiiieeeececee e 9-22

XX



Figure 132: Allowable IPs Entry Window (Security FEature).........c.cocvevieviercierieiienieneeieeeeeveseeeeenen 9-23

Figure 133: Sending the Recorder Config to the Recorder............oocvevvveviieiiinieiieiiecieeeeeeee e 9-24
Figure 134: Copy Recorder Configuration .............coceeieerieriiiieieniieseeieeie ettt 9-25
Figure 135: CommUNICATION SCIECI ....c..eetieiieiiieiieitiesteerte ettt ettt et et esteesteeseesaeesbe e bt enteeaeeeseesbeenseeneeas 10-2
Figure 136: Choose Modem WINAOW..........ccceeciirieiieiieniienie e eteeteesteeieesesaesaesseesseesseesseensesssessaensaensens 10-3
Figure 137: Auto Poll/Call-In REPOTt......ccuieriieiiiiieiieiiieriieie ettt ettt sseesaeesseeneesnaessaesaenseas 11-2
Figure 138: Recorder Diagnostic Results Window ...........ccccoiiiiiiiiiiieiieeeee e 11-4
Figure 139 Diagnostics Detail ..........ccooiiiiuiiiiiiiii ettt 11-4
Figure 140: Stopped/Abnormal SER Channels Window ............ccecvevieriieiiiciinie e 11-6
Figure 141: Alarms Currently ON WINAOW ......c.cccveiieiiirieniieieeieeeeeieeie e ere e see e esaeesseessessnesseesseessens 11-8
Figure 142: Continuous Recording MENU ...........ccueiiiiiiiiiiieie ettt st 12-2
Figure 143: Create Comtrade Osclgr Data File Window............cccooiiiiiiiiiiiieeee e 12-2
Figure 144 Create Comtrade Transient Rate Oscillograph File Window ...........ccccccovvvevieviiiciinienieniiennen. 12-3
Figure 145: Create Comtrade Freq Data File Window ...........ccvecvieiiiieniieiiiiecee e 12-4
Figure 146: Create Comtrade RMS Data File Window ...........ccoooiviiiiiiiiiiiee e 12-5
Figure 147: Create Comtrade Phase Data File Window ..........cccoceviiiiiiiieiiieeeceeee e 12-6
Figure 148: Create Comtrade RmsPhs Data File..........cccccveviiiiiiiiiiiiiciieiecie et 12-7
Figure 149: Viasala Configuration SCIEEM ..........ccueiveiiiriieriieiieieeeesteesteereeaeseeesteesseesseesseessesssesseesseesens 13-3
Figure 150: Do Lightning INTO ........ooiiiiiiiieiee ettt 13-3
Figure 151: File Transfer WINAOW ..........ccooiiieiiiieiieiiet ettt sttt 13-5
Figure 152: Extract Continuous Record Data WindOW ...........c..cceeiiriieriiesiieienie e sveennees 13-6
Figure 153 File Compare WINAOW ..........ccveruieriiiieiieieeniiesteeteeeesteesreeseessesssesssesseesseesseessesssesssesseessesssens 13-8
Figure 154 File Compare RESUILS .......c.coeeiiiiriiriiriiiniceieeteteesestere ettt st 13-9
Figure 155: Graphic and Data Analysis WINAOW ..........ccceecueriiriinininieniiienicienceeseeeetee e 14-2
Figure 156: EXPOTTING WINAOW .....cccviiiiiiiiieiiieeiieciteeteestteeteesteesteesebeeenseessbeessseessseessseesnsaensseesnsessssenns 14-5
Figure 157: Format All Wave Printing WindOW ..........ccccovcuiiriiieiiieniie e eieesveesaeesveeeveesveeeenee s 14-6
Figure 158: Default Report FOMAL .........cocveoiiriiiininiiiieieceseeree ettt 14-8
Figure 159: Report with Spread Digital Among Graphs Checked ..........ccccoevininiininiiiiinininnnceeeee 14-8
Figure 160: Swap Channel IDs With DeSCIIPtiONS. ......cccueeivieriierieenieenieeeieerteenreesveesaeesereesareesereeenes 14-10
Figure 161: Graph MEMU .....coueiiiiiiiieiiieieeeet ettt ettt ettt ettt et s et e st e sbeesbeeaeeneeeaeeeae 14-11
Figure 162: Impedance P1ot WINAOW .........c.ociiiiiiiiiiiiieciectese ettt esseeneenseenne e 14-14
Figure 163: OPtions MEIU.......ceiuiiiiiiieeiieiiesteeiteie e stestestte e eteesteeseesseesseenseenseensesnsessnesseesseeseensennsenns 14-15
Figure 164: Graph Options WINAOW .......cc.coiiiiiiiiiiiiiieiieitee ettt ettt st 14-16

XXi



Figure 165:
Figure 166:
Figure 167:
Figure 168:
Figure 169:
Figure 170:
Figure 171:
Figure 172:
Figure 173:
Figure 174:
Figure 175:
Figure 176:
Figure 177:
Figure 178:
Figure 179:
Figure 180:
Figure 181:
Figure 182:
Figure 183:
Figure 184:
Figure 185:
Figure 186:
Figure 187:

WINAOW METIU ...ttt ettt ettt et st b et sae et eneen 14-18
Graph Area POP-UpP MENU ......coouiiiieiieiecieiieiteie ettt sse s e e ensesnaeseeesns 14-20
Select Line Group in the VIEW LiSt.......cccoiiiiiiiiiiiiieiieiecee e 14-22
Double Ended Fault Location ............cocoiiiiieiiiiiieeeeeee e e 14-23
Swap Channel IDs With DESCIIPHIONS. .......ccuveriieriieiieierieriereeieeeeseesee e eaeeaessaessaesseensens 14-24
Channel Description Area POP-UP MENU ......cccuviiieiiiieiieiienieie et eae e 14-25
Add Analog Channel Selection SCIeEN ...........ccceerierieiiiiiiiiniesieieee et 14-26
Convert Channel(s) WINAOW........cccuiiiiieiiiieiiieeieecieeee ettt sreesbeesveesbeesveesveessseesnseens 14-28
Combine with Next Curve OPLiONS.........cccecverrierrieriereeiiereeseesseeseeeeeseesseesseesseessesssesseesnes 14-29
Create a Curve Configuration SCIEEMN..........ccuervieriierierierieieereesteete e ereesreesseeseesseseaeseeeneas 14-31
Metering Area POp-Up MENU..........cciiiiiiiiieiieieeeee et 14-32
Digital Area POp-UpP MENU ....coouiiiiiiiiiiieieieeeeee ettt 14-35
TOOI Bar CONMIOIS. ...ttt ettt bbbt aeen 14-35
Channel VIEWING LISt ......cc.oiviiiieriieiieiieieeitere ettt e see e saeete e sssessaesteesseesseessesssessnennas 14-36
User Analog Channel Lists WIndOW .........c.oooiiiiiiieiiiiieeeese e 14-36
Do U] O TTe) o 2 1o ) SRS 14-37
RIMIS ST ettt et eh ettt ettt s b e bt be et es et e be st e et e ebeeneeneenean 14-37
Power and IMpPedance LiSt..........ccveviieiieiinieriieieeie ettt sre b eseesseseneseeeseas 14-38
DET WINAOW ..ttt ettt ettt ettt ebe s e besseese e st enaessesasesseesesseaneensensan 14-38
FFT WINAOW ..ttt ettt et sa et e e sseete e st eseestassensenseeseeseeseensansenns 14-39
Phasor Diagram WINAOW ..........cccoieviieiieiinieieieeie ettt e e eseesseebeesseesseessesseenes 14-40
Phasor Diagram Window - File MENU .........c.cccvevvieeiiiciiiieiienieenie e eree e esre e esveeene e e 14-40

Phasor Diagram Window - Options MEeNU..........cccceeeeeierieninenineneeieienienieneeeiesie e eeenees 14-41

XXii



Table of Tables

Table 1 Harmonic Trigger Calculation Limits .........ccoooierieiiiiiiiiiiiiieeeieee e 6-19
Table 2 PRC-002-5 Rate of Change SEttNES .......c.cccvereerieriieieeieeieesieeieeieeeesteseesseeseeeseeneesseessaenseensens 6-20
Table 3: Event DFR Start Settings and ACHONS .......c.cccverieriieiiieieniienieeieeieeteseeseesseesaeeseeseessaessaesseensens 6-27
Table 4: Transient vs. Extended Sampling Rates for Line Frequency=60Hz..........c.cccoceeviriiiinennnnnen. 6-33
Table 5: Transient vs. Extended Sampling Rates for Line Frequency=50Hz..........c.cccoceeviriiniinnnnnen. 6-33
Table 6: Sync Method and Corresponding Hardware 3-PIN Jumper Position ...........cccccvevevevirienvenieennen. 6-41
Table 7: Alarm DESCIIPLIONS. .......eevieiertiestierieeieeteseesteesteesteebessaesseesseesseessesssesssesseesseesseessesssesssesseessesssens 6-43
Table 8 PQ Data RECOTAEA .......cccuiiiiiiiiieciieciie ettt e et eeae e st eeveeeabaesabeessbeeenseeenseesnseennns 7-6
Table 9 Harmonics File names and deSCIiPtions ............ccveiierieniieiieeie ettt ene 7-7
Table 10 Convert t0 PQDIF fI1ES........coiuiiiiiiiiiiiciee ettt ettt et eaee et eereeeveeenaeenns 7-8
Table 11: Fault Line Decision Logic Filter, Variables, and Entries .........ccccceevveviiiienienienieeieeieeeeseennnn 8-18
Table 12: Defining a Boolean Logic Filter—Variables and Entries...........cccoocveiieiieiinenieiienceeeeeee 9-6
Table 13: Configuring Automatic Tasks—Options in the Call Master List .........cccceoervirieniieniieneeree 9-8
Table 14: Configuring Automatic Tasks—Options in the Print List.........ccceccvveiiivieriienieniieieeieeieseennenn 9-10
Table 15: Channel ID and Description SWap eXamplesS..........ccvervieruieieeienieniesieeieereseeseeseeesseesseesnens 14-10
Table 16: Channel ID and Description SWap eXamples ..........cccverierirrierienienieieeieeesee e e see e 14-25
Table 17 DFT Display Harmonic LMt .......coecuieiiriiiiiiieiiest et 14-39

XXiii



1. Introduction

Introduction

1-1



This manual describes the use of the APP ClearView software and its basic principles. The order of the
chapters follows the typical process for retrieving fault records and viewing record oscillograms.

One of APP Engineering’s premier strengths is our ability to provide time saving, valuable, user-friendly
software. Years of experience in software development, logical algorithm formulation, engineering,
mathematics, and customer service has given us the tools to provide world class software solutions. Our
commitment to provide software that is truly valuable is enhanced by our ability to respond quickly to
customer requested changes and upgrades.

APP ClearView™ is the ideal data analysis software for engineers and managers that need system
information and answers quickly. It has a wide variety of graphics, math functions, reports, and file
manipulation features that allow the user to easily navigate through their data. It supports the importing of
industry standard formats such as COMTRADE (Common Data Transient Data Exchange) version 1991,
and 1999, and 2013. It also allows users to export general data formats such as PQDIF, comma delimited
files (*.csv) and text files (*.txt).

The software is capable of communicating and retrieving COMTRADE records from any APP Recorder or
viewing COMTRADE records already retrieved from other recording devices. Communication with the
APP Recorder can be via modem or network connection. The software can be used to manually or
automatically retrieve transient records and disturbance information from the recorder. It can also be
configured to automatically accept incoming calls from any APP Recorder.

When data is retrieved or automatically called in, a summary of the record is seen on the main page of the
analysis software. Summary information includes fault ID number, fault date, fault time, fault length,
synchronization status, list of triggers that started the record, and if applicable distance to fault information.
Record oscillograms are easily viewed by double clicking a record in the summary table.

Oscillograms can be viewed in channel sequential order, user defined order, by line group or a multitude of
other ways. The channel drag and drop feature aids in the quick setup and analysis process. A simple right
click in the values column displays readings such as RMS, instantaneous magnitude, DC offset, frequency,
phase+RMS, and a host of statistical choices. Mathematical manipulation of the data can be easily
performed with features such as add, subtract, invert, log, sine, cosine, tangent, and more. Available
calculations include positive sequence, negative sequence, zero sequence, apparent power, active power,
relative power, power factor, and impedance.

Prefault, fault, and post fault event data are also included in the record. This information is displayed at the
bottom of the oscillogram screen and can be set up in a variety of ways for convenient viewing and
analysis.
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21 System Requirements
Before you install APP ClearView, make sure your computer meets the minimum requirements.
=  Windows (95 or above including NT, XP, Vista, Windows 7, 8, and 10 and Server 2003 or later)
= Pentium III 800MHz or better
= 500MB RAM
= Hard Drive Free Space 5S00MB (Program size is approximately 15MB)
* Pointing Device

= CD-ROM or USB

2.2 Installing APP ClearView

Initial installation is done using the CD provided. Subsequent installations or upgrades can be done via
download from the APP Engineering website once you have obtained a Password. Request a password by
email to sales@appengineering.com or call Greg Bradley at 317-536-5300 ext. 101 or 317-442-4075.

» To Install APP ClearView From CD
e  Place the APP ClearView CD in the CD-ROM drive.

e  On the CD-ROM, browse to and double-click the setup.exe file.

e An installation wizard will walk you through the installation process. During the installation
process, you must agree to the license terms, which are specified in this manual and on the CD-
ROM. If you do not agree to the terms do not install the software.

e  APP recommends that you install the program to the default path of C:\APP ClearView.
» To Re-install or Upgrade APP ClearView from Download
Before upgrading see “Upgrading APP ClearView” section below

e  Open browser and go to www.appengineering.com

e  Click Downloads

e  Type the password provided from APP Engineering next to the option for Clearview Software Full
Version

2.3 Upgrading APP ClearView

Before you can upgrade to a new version of APP ClearView, you must first uninstall the current version of
APP ClearView. Do this with the Add/Remove Programs feature in the Windows Control Panel.

*CAUTION* Do not delete any files from the APP ClearView folder.

Install the new version by following the instructions in Installing APP ClearView.

2.4 Running APP Clearview as a Service

A reliable way to run APP Clearview continuously is to set it up to run as a Windows Service. This will
ensure Clearview continues to run and restart after the application or computer is interrupted. You can run
Clearview as a service on a Server or Windows computer. The following instructions describe our preferred
method of setting up Clearview as a Windows Service using NSSM as the service manager.
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Once Clearview is running as a service. The user will not run the visible Clearview application until you
want to make changes to settings or use the analysis tools. At that time, you should Open Task Manager
and stop the service while having Clearview open. Once you are done, close Clearview, go to Task

Manager and start the Clearview Service again.

2.41 NSSM Installation
To install NSSM as the Service Manager, open your browser and go to https:/nssm.cc

1. Download NSSM.by clicking one of the links in the Home screen or click Download from the
menu on the left.

INS
SM

Stable version
Download

All builds
Usage
Command line
Use cases

Changelog
Credits
Gitweb
Building
Localisation
Planned
festures
_..is not
Author

NSSM - the Non-Sucking Service Manager

Windows 10, Server 2016 and newer

2017-04-26: Users of Windows 10 Creators Update or newer should use prelease build 2.24-101 or any newer build to avoid an issue with services failing to start. If for
some reason you cannot use that build you can altemalively set AppNoConsole=1 in the registry, noting that applications which expect a console window may behave

unexpectedly,
Thanks to Sebasian Krause for the initial diagnosis
Download

nssm should work under Windows 2000 or later. Specifically, ¥Windows 7. Windows 8 and Windows 10 are supported. 32-bit and 84-bit binaries are included in the

download, Most of the time it should be safe to run the 32-bit version on 64-bit Windows but in some circumstances you may find that it doesn't work and you must use

the 64-bit version. Both versions are compiled from the same source code. If one works for you, use that one. If it doesn't, try the other.
Licence

nssmis public domain. You may unconditionally use it andior its source code for any purpose you wish.
Latest release

nssm 2 24 (2014-08-31)
[beTb3577c6e3a280e5106a9e9db3b377593 1ceflc]

Featured pre-release

nssm 2 24-101-g897c7ad (2017-04-26)
[ca2f6782a05af85facfab620e047b0127 1edd11d]

Figure 1 Downloading NSSM

2. Extract the downloaded ZIP file.

MName

~ Today (2)

nssm-2.24.zip

B

Date modified Type

8/28/2023 11:03 AM Compressed (zipped)...

Figure 2 NSSM Downloaded ZIP file

3. Rename the extracted folder (e.g. "nssm-2.24"), to NSSM.
4. Copy the NSSM folder to the root folder of drive C:\

Size

344 KB
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5. Open Command Prompt as Administrator by clicking Windows Start and typing command
prompt. Right click on Command Prompt and select Run as Administrator.

All Apps Documents Web More ¥ M o X

[ Best match

\
- Command Prompt
App

| Apps

i Command Prompt
3 % Computer Management > App
i

¢ Dell Command | Update >

3 Intel® Graphics Command Center > =F Open

t Settings EO Runas admilfétrator

]

{ &2 Replace Command Prompt with N I} Openfile location

¢ ; : -

) Windows PowerShell in the Win + X 58 Unpin from taskbar

! ¥ Turn high contrast on or off > - Pin to Start

Figure 3 Run Command Prompt as Administrator

6. Navigate to the NSSM folder, by typing the following commands in order (Press Enter after
typing each command):
cd\
cd nssm

[&+] Command Prompt
C:\>cd \

C:\>cd nss*m

C:\nssm>cd wine4

C:\nssm\win64>nssm install

Figure 4 Install NSSM command

7. Now according to your Windows system type (32 or 64bit), navigate to the appropriate
subfolder:
If you own 64Bit Windows, type: cd win64
If you own 32Bit Windows, type: c¢d win32

8. Now type the following command:
nssm install

9. Press the three (3) dots navigation button next to PATH and select the application's
executable you want to run as a service.
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™ MS5M service installer e

Application lDetaiIs] Lag u:nnl Dependenciesl Process] Shutdownl Euit 41 ¥

Application
Path: |E:‘~.-’-\F'F' ClearviewhCleariew, exe

Startup directony: |E:‘~AF‘P Cleariew

Arguments; |

Service name: |EIeawiewSewice| Install service | Eancel‘

Figure 5 Selecting APP Clearview program to run as a service

10. When done, type a Name for the new service and click Install service

N NSSM service installer X

Application ] Details | Log on | Dependencies | Process | Shutdown | TR

Application

Path: |C:\APP Clearview\Cleariew. exe —l
Startup directory: [C:\APF‘ ClearView _l
Arguments: |

Service name: |Cbarview3ervicd ‘ [ I

nstall service I Cancell

Figure 6 Name the Clearview service

Note: If you use a name with spaces, you will need to use double quotes anytime the
name is used in a command line.

11. Click OK to the message "Service installed successfully”.

After installing the Clearview service with the NSSM service installer, a new Windows Service will appear
in the services list in Task Manager, with the name you specified in the Service name, then it can be
managed as any other Windows service.

2.4.2 Setting the Clearview Service Account Logon
Clearview as a service should be run using an account-other than SYSTEM.
To check or change the user account running the Clearview Service, follow these instructions.

Open Windows Task Manager and select Details TAB
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1%zl Task Manager - m] X
File Options View

Processes Performance Users Details Senvices

Mame a PID Status User name CPU  Memory (p.. Description o
B ClearView.exe 4388 Running mhumes 00 10,576 K ClearView
[5] csrss.exe 368 Running SYSTEM 00 1,240 K Client Server Runtime Process
[=] csrss.exe 3640 Running SYSTEM 00 936K Client Server Runtime Process

Figure 7 Check logon account of the Clearview service

If you need to change the logon account, click on the Services TAB, select the service and right-click, then
select Open Services

17 Task Manager - O X
File Options View
Processes Performance Users Details Services
Name ~ PID Description Status Group ~
%:0 3 Background Intelligent Transfer Service Stopped netsves
' BrokerInfrastructure 688 Background Tasks Infrastructure Service Running DcomLaunch
£ Browser Computer Browser Stopped smbsves
& bthserv Bluetooth Support Service Stopped LocalService
4 CDPSve 980 Cennected Devices Platform Service Running LocalService
£ CDPUserSvc CDPUserSve Stopped UnistackSvcGroup
4 CDPUserSvc_1c820db 3340 CDPUserSvc_1c820db Running UnistackSveGroup
i CertPropSve 1216 Certificate Propagation Running netsves
. Clearview Service 4520 Clearview Service Running
% ClipSVC Clien Start Stopped wsappx
% COMSyshpp COM Stop Stopped
%, CoreMessagingRegistrar 1188 Corel Restart Running LocalServiceNoNetwork
2 CryptSve 3 Crypt Running MetworkService
&5 CscService offlir I&DPE" Services Stopped LocalSystemNetworkR...
‘. Dcomlaunch 688 pcor earch online Running Dcomlaunch
% DepSuc DataC Go to details Stopped netsves
% defragsve Optimize drives Stopped defragsvc
 DeviceAssociationService Device Association Service Stopped LocalSystemNetworkR...
‘. Devicelnstall Device Install Service Stopped Dcomlaunch
%, DevQueryBroker DevQuery Background Discovery Broker Stopped LocalSystemNetworkR...
4 Dhep 960 DHCP Client Running LocalServiceNetworkR...
 diagnosticshub.standardco.. Microsoft (R) Diagnostics Hub Standard Collector Service  Stopped
MianTrack. 1232 Connected |lcer Fyneriences and Telemeto Runnina utceuc e
Fewer details | i Open Services
Figure 8 opening the service properties
Then select Logon TAB
Select “This Account” option instead of Local System Account option.
Fill in the login and password for the account and click OK.
File Action View Help
e EHEcE Em > n o
Clearview Service Properties (Local Computer) x
;. Services (Local) Sl
Clearview Service Name ~ Descrpt | Gene | Lo8On Recovery Dependencies "
€} Bluetooth Support Service  TheBluef  Logonas:
Slop theservice €, COPUsersve_1c220db <Failedt] (5 Local System scoount
Restart the service € Certificate Propagation Copies u; Allow service to interact with desktop
& Clearview Service
G Client License Service (ClipS... Provides | (@ This acsourt: Browse
1 CNG Key Isolation The CNG| Password
{5 COM+ Event System Supports|
&, COM~+ System Application  Manages| Corim password
& Computer Browser Maintain:
1€} Connected Devices Platfor...  This servi
£} Connected User Experience... The Con
& Contact Data_1c820db Indexes c|
G} CoreMessaging Manages|
{6} Credential Manager Provides
G Cryptographic Services Provides
‘G Data Sharing Service Provides
‘G DataCollectionPublishingSe... The DCP
6 DCOM Server Process Laun... The DCO)
G Device Association Service  Enables
1 Device Install Service Enables o — porly
& Device Enroll... Performs|
£k Device Setup Manager Enables the Manual (Triq.. Local Syste. e
'\, Extended { Standard

Figure 9 change the logon account of the Clearview service

If the service was running, you will need to Stop and then Start for the logon to take effect.
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2.4.3 Using Remote Access with Clearview as a Service

Using your remote access tool, connect and login to the computer or server running Clearview service.

Go to Task Manage, Services TAB, right click the service and select stop.

175 Task Manager

File Options View

Processes Performance Users Details Services

=

Name PID

%+, CDPUserSwc_20668a5 4732
G CertPropSvc 1216
% Clearview Servi e
%, ClipSve Start

"% COMSysApp Stop Ny

% CoreMessaginc Restart

- prtsv_( Open Services
+ CscService

“% DeomLaunch Search online
%% DepSve Go to details

Figure 10 Stop or Start the Clearview service

Description
CDPUserSve_20668a5
Certificate Propagation
“' view Service
t License Service (ClipSVC)
+ System Application
Vessaging

ographic Services

e Files

M Server Process Launcher

CollectionPublishingService

Status

Running
Running
Running
Stopped
Stopped
Running
Running
Stopped
Running

Stopped

Group

UnistackSveGroup
netsves

wsappx

LocalServiceNoNetwark
NetwarkSenvice
LocalSystemNetworkR. .
DeomLaunch

netsves

Then you can start APP Clearview from the Start menu and interact with the configurations and use the

analysis tools as usual.

When the user is done, close Clearview.

Go to Task Manager and under Services TAB, right-click on the service and select start.

If you are using a Server, logout of the computer which will close the Remote access session.

Otherwise, Close your remote access session.
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2.4.4 Uninstalling the Service

To uninstall the service, follow the steps 5, 6 and 7 from the installation process, and then type the
following command:

nssm remove “Service Name”

Where Service Name = the name of the service you created, using the NSSM utility (e.g. nssm remove
“Clearview Service”).

BN Administrator Command Prompt — [m} b'e

Figure 11 Removing the Clearview service

Note: Service names having spaces need to be put in double quotes (i.e. “clearview service”)

Finally, click Yes to Remove the service.

N

Service name:  |Clearview Service Remove service

Remove the service?

Figure 12 confirm remove Clearview service
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3.1

Introduction

This chapter guides you through the process for establishing communications between APP ClearView and
an APP Recorder, retrieving records from the APP Recorder, and viewing fault data.

This chapter is designed to help you get started as quickly as possible. Therefore, it provides only the basic
information to complete the basic tasks. Subsequent chapters provide more details about the functionality
used to complete the steps presented in this chapter.

In summary, the steps are:

1.
2.
3.

10.
11.
12.
13.
14.

Note:

Create the Data and Setup Folders.

Start ClearView and Specify the Minimum Configuration Settings.
Add a New Point Assignment Record.

Set up the Phone and Network List.

Choose the Modem.

View the Communication Screen.

Connect to the APP Recorder.

Retrieve a Point Assignment Record.

Retrieve the APP Recorder Configuration File.

Retrieve the Line Group Record.

Retrieve the Calibration File

Retrieve the Fault Summary File

Retrieve Specific Fault Records from the APP Recorder.

View the Fault Record Oscillogram for a Fault Record.

This procedure assumes the APP ClearView software was installed to path C:\APP

ClearView. If the software was installed to a different drive or directory, please make the
appropriate adjustments during this procedure.
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3.1.1 Step 1: Create the Data and Setup Folders
» To Create the Data and Setup Folders
1. Use Windows Explorer to access the APP ClearView folder.

2. Create two new folders. Name them Data and Setup. After creating the folders the directory
should look similar to the figure below.

B C:\APP ClearView

@\ [+ computer ~ Local Disk(Ct) + AP Clearview -

File Edit View Taools Help
Organize * o Open  Includeinlibrary »  Sharewith = f

=750 Favarites
Bl Deskiop
& Downloads
& OneDrive
£ Recent Places

[ Libraries
| Documents
rJ'\ Music
=] Pictures
B videos

i\a Homegraup

=18 Computer
&1, Local Disk

. data
. Rec3oft
setup

Figure 13: APP ClearView Folder with Data and Setup Folders

3.1.2 Step 2: Start ClearView and Specify the Minimum Configuration Settings
» To Start ClearView and Specify the Minimum Configuration Settings

1. Start APP ClearView. You can do this by clicking its name from the Windows Start menu or by
double-clicking the ClearView.exe file, which is found in the APP ClearView folder.

The following message box appears.

2. Click the OK button.

Messag x|

Mew Master Config. File

Ok |

Figure 14: Message Box, New Master Configuration File
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The ClearView Configuration window appears.

.
% ClearView Configuration (BINDir=C:A\APP Clearview\) L e S|

Save Cancel | Print

Automatic Tazks ] Optiohs ]

Company Hame : |><YZ Fower Co.

Data Folders

Data Path : |CPP Cleatview'data

[~ Backup 1 Path : |C:'\APF‘ Clearyiew’Backup Falder Test

[~ Backup 2 Path : |C:\.~'—‘«PF‘ Clearview\Backup Falder Test
™ PQDIF Path - |E:\PQDIF-PDF\APPBD‘I

[~ All Data in One Folder [else auto create folder for each Recorder data)

AN

Setup Folders

Setup Path :|E:\APP Clearviewhsetup

L

[~ Backup Path : |A:

Meodified:01,/01/2021-14:15:01

[t

Figure 15: ClearView Configuration Window

3. Enter your company name, data path, and setup path as shown in the figure and then click Save.
The following message box appears.

x

Francisw'ai R00: Mo R##. par File.

Figure 16: Message Box, No R##.par File

This message indicates that ClearView is looking for a Point Assignment Record in the APP
ClearView folder. You will create one later in this chapter.

4. Click the OK button.
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The APP ClearView window opens. The Fault Summary tab appears. It displays no fault data.

APP ClearView - O
File Edit Connect Maintenance ContinuousRecording Tosls Help
[ROT -0z Station | I Show Allin Folder 11 Alarms: OFF]
= = P Analog/Event Triggers
&w|a-g|@ wels] al G| s -] B e g
Retrieved | Fault | * DateTime | Durationfms) | Syne [ LF [ Type [ FLAg [ Test/G [ Description if any) ;
o
=

PH

[_w]

FaultLoc / Lighting [~ Km

<
Faub{CAAFP CleattientEackup Folder Testl %2 Station) | $B_ SERIC:AAPP CleattienBackup Folder Testhl K12 StationsSerData)

For help, press F1 Monitoring income call.

Figure 17: APP ClearView Window

3.1.3 Step 3: Add a New Point Assignment (PA) Record
» To Add a New Point Assignment (PA) Record

1. Inthe APP ClearView window, from the Edit menu, point to Point Assignment Record and
then click Add PA Record.

FiIe|Edit Connect  Maintenance Conbinuous Recording Toals  Help

ClearView Configuration

ﬂ Phone and Metwaork Lisk
= Point Assignment Record Edit PA Fecord
i&j Line Group Record 4 Send PA Record to Recorder
| Re  Recorder Config. 3 Get PA Recard Fram Recorder
. Delete PA Recard
F!nd an Prink P& Record 3
Find Mext F3
Add PA R
v EO107 10/14/2014-17
i FO106 10/13/2014-1;  Copy ko Backup 1
i r401 06 10/13/2014-1;  Copy ko Backup 2
i EO1 06 10413/201410  Copy ko ...
i FO105 104137201417 .
v M 05 104137201 4.1 et RAXEXCEL T

Figure 18: Point Assignment Menu

The Add Point Assignment Record message box appears.

Add Point Assignment Record |

Enter Mew Recaorder ID#:

i

(] I Cancel |

Figure 19: Add Point Assignment Record Window

2. Type the recorder ID of the APP-Recorder with which you want to communicate. For example, 1.
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3. Click the OK button. A confirmation message box appears.

4. Click the OK button.
The Edit Point Assignment Record window appears.

% Edit Point Assignment Record (File: CARPP RecorderSetup\Modify.par)

Sawe Saveds.. Cancel | Print | Enable Scroll
APP Modified: 12/03/202020:21:18
Station: [<1Z Stalion Recorder ID: R13 I~ Km
s  Place Analog Board @ Place Event Board  Place Tw Board ;

#Chassis:[01 9 Chassist#] Portit:[4310 [+1 for next ch d

s OK| B AAA=3,2-2 121 0] [EvwBrc: E<8) [#TwBrd TAW=1] s e e ———
Ehas:l:u‘ﬁlnl-‘l ‘enm-z ‘5lul-3 ‘5Iul-4 ‘Slnl-ﬁ ‘SInI-E ‘SInI-F |5InI-B Slot-9 5Iul-1[l|5|ul-11‘D5PlF Address ‘Exl-lPFSllgnmel
o Ia v DSP |E 195.168.3.1 Total #

Analog Boards: [2
Event Boards: 2

Analog Channels:[6
Trigger Channels:[30
Event Channets: 16

Tw Channels: [0

Master Chassish: |01

Chassis Config. | Analog Channels | Trigger Channels | Event Channels | Tw Channels | General Settings | Note

Figure 20: Edit Point Assignment Record Window

5. In the Station box, type the station name in which the APP Recorder is located. In this example,
the location of APP Recorder number 1 is named “XYX Substation.”

Note: These special characters are not allowed: \/ : * ? " <> |. If you use those, they will

automatically be converted to a dash (-).

6. From the menu bar, click Save. A message box appears confirming that a new Point Assignment

Record has been created and saved.

7. Click the OK button.
The APP ClearView window appears.

3.1.4 Step 4: Set up the Phone and Network List
» To Set up the Phone and Network List

1. Inthe APP ClearView window, from the Edit menu, click Phone and Network List.

Note: If running Window 10 The dial capability will not exist. No phone option will be able to

function.

“ APP Clear¥iew

File | Edit ©Connect Mainkenance Conbinuo

Configuration

Phone and Metwork, Lis

Point Assignment. Record ]
Line Group Record 3
Recorder Config, 3

Find ... Chrl+F
Find Mext F3

— =llE

Figure 21: Edit Menu—Phone and Network List Option
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If a Phone and Network List has not been created, an error message will appear. Click OK and the
Phone and Network List window appears.

RO1: Phone and Network List

[Prret 3| Add

Drag |Use ’Type IAddress!Phnne# |Passwmd I

Save | Cancel |

Figure 22: Phone and Network List Window

2. Do one of the following:

If the APP Recorder is connected to a phone line, then from the list, select Phone#. Then in

the corresponding box, type the phone number. You can use any standard Windows format.
Click the Add button.

If the APP Recorder is connected to an IP address, then from the list select IP Addr. Then in
the corresponding box, type the IP address. You can use any standard Windows format. Click
the Add button. For information on configuring DialNet, see Setting Up Dial-up Networking.

Note If the APP Recorder is connected to both a phone line and a network, then add
both the phone number and the IP address.

The entries appear in the window. In the following figure, the APP Recorder is connected to both
a phone line and network.

$& R100: Phone and Network List [
[IP & ~| Add
Drag |Use |T_l,l|:|e |Addless!Phuneﬂ!Name |Passwmd |
X IP 192.32.203.1

Phone |317-536-5300

Save Cancel

Figure 23: Phone and Network List with Entries

3. By default, the first entry that you make is selected, as indicated by the X in the Use column. The
entry with the “X” is the number that APP ClearView will call when it connects to or calls the
APP Recorder. You can activate multiple phone numbers and/or IP addresses.

Do you want to activate or de-activate a phone number or IP address?

If yes, then in the Use column, click the box next to the entry. An X appears when the entry is
activated; it disappears when the entry is deactivated.

If no, skip to the next step.
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4. Do you want to delete a number?
If yes, then right-click the number and then click Delete.
If no, skip to the next step.

5. Do you want to reorder entries?

If yes, then under the Drag column, click the gray box that corresponds to the entry you want
to move and then move it to its new position.

If no, skip to the next step.

6. Click the Save button.
Your entries are saved and the Phone and Network List window closes.

Note: If the APP Recorder has been password-protected, then you must also enter the

appropriate password. When the APP Recorder leaves the factory, no passwords
have been setup.

3.1.5 Step 5: Choose the Modem
» To Choose the Modem

Note: If running Windows 10, the Modem is not available and is disabled.

1. Inthe APP ClearView window, from the Connect menu, point to Modem, and then click Choose
Modem.

“ APP ClearYiew

File Edit | Connect Maintenance  Continuous Recording Tools  Help

0050 Conneck ko Recorder

Disconneck fram Recorder

Show Connection Screen

ol L a

- Madern Choose Modem ...
Retrieve : -
Monitor Call Configure Modem ...
Set Mebwork Porkat ... , 200 10
Conneckion Speed (Mormal) 4 2 20000 mns
Recorder Dial-up Metwarking (OFF) ... ne
) 3 30000 10ns
Fun Recorder poanyiahere
v 41 800 unknc
W Stop File Transfer 1 30000 unkne

Figure 24: Modem Menu

The Choose Modem window appears.

L=
T —
TOSHIBA Software Modem
Disabled

oK | Cancel I Unselect All

Figure 25: Choose Modem Window
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Note:

3.1.6

N

’

Click the modem that you want and then click the OK button.

If the only entry in the window is Auto, then ClearView did not detect a modem

connected to your master station computer and you cannot communicate with the APP

Recorder via a modem.

Step 6: View the Communication Screen

To View the Communication Screen

1.

In the APP ClearView window, from the Connect menu, click Show Connection Screen.

= APP Clear¥iew

File Edit | Conmeck  Maintenance Coptinuous Recordin

I_ Conneck o Recarder =

R100: Xy Disconnect From Recorder 8
ol Ny Show Connection Screen

=
: Modermn L
Fetrieve )

= Monikor Call 5

Set Mebwork Port ... 5

Conneckion Speed (Marmal) » 5

J Recarder Dial-up Metwarking (OFE). .. 5

J Rurm Recorder peanashere )

i Stop File Tramster i

r [y R T T Er— g

Figure 26: Connect Menu

The Connection Status window appears.

%% Connection Status O >

Getting File : ...

11

Transfered : 0 Tatal Packets : 0 Log

Figure 27: Connection Status Window (Empty)

This window shows messages related to master station and recorder communications and data
transfer progress. This window is very useful in determining if a successful connection has been

established between the master station and the APP Recorder. Right-clicking in the
communication window will display cut, copy, paste, and delete functions.

Leave the Connection Status window open as you proceed with the next step in the procedure.
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3.1.7

Step 7: Connect to the APP Recorder

» To Connect to the APP Recorder

1.

Note:

In the APP ClearView window, from the Connect menu, click Connect to Recorder.

“ APP Clear¥iew

File Edit | Connect Maintenance  Combinuous Recordi

Conmect to Recorder

Disconnect from Recorder

Shaw Connection Screen

Madem 2
Monikor Call

Set Metwork Porta ...

Connection Speed (Mormal) 3
Recorder Dial-up Metwarking (GFF) ..

‘/ Ruum Recorder peinywhere

Retrieve

W Stop File Transfer

:

Figure 28: Connect to Recorder Menu Option

The APP ClearView software attempts to connect to the APP Recorder using the phone number or
IP Address you entered.

Observe the Connection Status window as it shows the details of a successful connection. In
addition, observe the tray at the bottom of the APP ClearView window, which shows that APP
ClearView is logged into the APP Recorder.

Getting File : RECEFFE.tmp

14
Transfered : 1 Total Packets : 1 Log

Fiéure 29: Connection Status Window and Login Tray

If you are unable to connect to the APP Recorder, recheck the phone number or IP
address, check your physical wiring connections, and ensure that the APP Recorder is
powered up and the APP Recorder Software is running.

If you are attempting to communicate through a modem, verify that you selected the
correct modem.

If you cannot establish communications, call the APP factory for assistance at (317) 536-
5300.
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3.1.8 Step 8: Retrieve a Point Assignment Record
» To Retrieve a Point Assignment Record

If the most up-to-date Point Assignment Record is loaded on the APP Recorder, you should retrieve it.

1. Inthe APP ClearView window, from the Edit menu, point to Point Assignment Record, and
then click Get PA Record from Recorder.

2. Does the following message appear?

x

Franciswai:R04: The P& records in ClearYiew and Recorder are different,
QK |

Figure 30: Message Box—Point Assignment Records Are Different

If yes, then the Point Assignment Record at the APP Recorder does not match the PA Record
at the master station. Click the OK button. The Point Assignment Record is uploaded
immediately to the master station and is displayed.

If no, then the Point Assignment Record at the APP Recorder match the PA Record at the
master station. You do not need to take any further action to complete this step.

3. You can view the Point Assignment Record and then decide whether to save it on the master
station or cancel the upload.

For more information see section on Managing Point Assignment (PA) Records. on Page 6-1

*CAUTION* If you save the Point Assighment Record from the APP Recorder, it
will overwrite the Point Assighment Record at the master station.
However, a backup copy will be created prior to overwriting.

3.1.9 Step 9: Retrieve the APP Recorder Configuration File
» To Retrieving the APP Recorder Configuration File

1. Inthe APP ClearView window, from the Edit menu, point to Recorder Config. and then click
Get Recorder Config.

2. Does the following message appear?

X

Francisit'ai:R04: The Recorder Config. files in Cleariew and Recorder are different.
84 |

Figure 31: Message Box—Recorder Configurations Are Different

If yes, then the APP Recorder Configuration file at the APP Recorder does not match the file
at the master station. Click the OK button. The APP Recorder Configuration file is uploaded
immediately to the master station and is displayed.

If no, then the APP Recorder Configuration file matches the file at the master station. You do
not need to take any further action to complete this step.

3. You can view the APP Recorder Configuration file and then decide whether to save it on the
master station or cancel the upload.

For more information Section 9 Configuring a Recorder
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< Recorder Configuration (File: C:\APP Recorder’\Recorder.inf} = |EI|1|
Save Cancel | Print

Main | Automatic Tasks | Alowed IPs |

Recorder ID:|"100 Company Name: IXYZ Power Co.

[~ Data Paths

Data Path - |5 AP recorderdata
[~ Backup:|
[~ Flash:

 Setup Paths

Setup Path: IC:\AF‘P recordedisetup
[~ Backup : I

f | |k

Max. #Faults in FSum: |50

Hangup if connection to Clearyiew haz been idled for oo minutes
[~ Dial-up Netwarking has been sstup [¥ Save .par and .Igp with transient record
[¥ Tum Transient Alaim on during Test Run

[Modified:05/10f2017-07:23:07

Figure 32: APP Recorder Configuration in APP Clearview

*CAUTION* If you save the APP Recorder Configuration file from the APP
Recorder, it will overwrite the APP Recorder Configuration file at the
master station. However, a backup copy will be created prior to
overwriting.

3.1.10 Step 10: Retrieve the Line Group Record

» To Retrieve the Line Group Record

If the most up-to-date Line Group Record is loaded on the APP Recorder, you should retrieve it.

1. Inthe APP ClearView window, from the Edit menu, point to Line Group Record and then click
Get Line-Group Record from Recorder.

2. Does the following message appear?

x

Francisiw'ai:R04: The Recorder Config. files in Clearview and Recorder ate different.
Ok |

Figure 33: Message Box—Recorder Configurations Are Different

If yes, then the Line Group Record at the APP Recorder does not match the file at the master
station. Click the OK button. The Line Group Record is uploaded immediately to the master
station and is displayed.

If no, then the Line Group Record matches the file at the master station. You do not need to
take any further action to complete this step.

3. You can view the Line Group Record and then decide whether to save it on the master station or
cancel the upload.

For more information see Power Quality Recording for Inverter Based Resources
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3.2 Introduction

The increase in penetration levels of inverter-based resources (IBRs) will significantly change the dynamic
performance of the bulk electric system. As the penetration levels of inverter-based resources increase and
the technology of inverter-based resources evolves, recording equipment with PQ-DDR capabilities are
needed to address the performance requirements of inverter-based resources. APP Recorders can provide a
one solution system to meet the recording requirements of PRC-002-05, PRC-028, IEEE 2800 Table 19,
and allow for model validation per MOD 25, 26, and 27. Points of measure can include the HS of the MPT,
low side of the MPT, solar feeder circuits, BESS feeder circuits, cap banks, and other supplemental
locations within an IBR plant.

Regarding IEEE-2800, APP recorders can comply with the requirements of IEEE-2800 Table 19 if the
proper elements are connected and setup for the APP Data Chassis recording at the point of interconnect
with the transmission or sub-transmission system (the plant level). The recorder can perform PQ-DDR on
elements with harmonics being recorded or derived out to the 50th harmonic. PQ-DDR and triggering can
include Pst, Plt, RVC, very short-term harmonics, short-term harmonics, long-term harmonics, apparent
power, active power, reactive power, power factor, frequency, and change of frequency. These quantities
can be continuously recorder and trended with the files being in COMTRADE format and can be
automatically converted to PQDIFF format.

3.3 IEEE-2800 Table 19 Measurement Data

The following table is based on IEEE 2800 Table 19 and describes the data type, points, sampling rate,
retention and duration for Power Quality continuous recording APP Recorder includes. Retention values
listed are typical and can be set in the Point Assignment Record. See Section 6.19 Configuring General
Settings
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3.4 PQ Hardware

There are some PQ hardware component required in order for the APP Recorder to receive signals from
IBRs for PQ. There are three Analog boards involved when recording for PQ. Analog channels are wired to
both Standard Analog boards and to Voltage or Current specific PQ Analog boards. The IBR needs to send
voltage signals through a PQ sensor to a PQ Analog Voltage Board. Voltage channels are also wired to a
standard analog board for recording and triggering on other conditions. PQ Analog Current boards are
wired in series to a standard analog board wired for current channels.

PQ Sensor connected to a PQ Voltage analog channel with 1Meg Input Impedance
PQ Board connected to a PQ Current analog channel with a fixed full scale of about SA

The following diagrams illustrate the wiring from a PQ sensor to a PQ Voltage board and an Analog
Current board. You will notice these boards have only Current connections or Voltage connections, not
both like the standard Analog board.

The Voltage board is connected directly to a PQ Sensor.

7 VA

zigd VB

=
%
zach VC
e ae
/)
%
%,

AUSNAS Od

/

ol

°O_

D
O

g

TYPICAL PQ VOLTAGE CARD CONNECTION

Figure 105 PQ Voltage board wiring
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PQ Current boards are wired in series to a standard Analog board wired for the same Current channels
being recorded.

IAJKG—

FT-1 SHORTING TS

{ O ]
ol@l] i
Al 1| _———o0 “o——

FT-1 SHORTING TS

=
Ny

FT-1 SHORTING TS

IB X |

FT-1 SHORTING TS

~
—0 o——

FT—-1 SHORTING TS

Ic —&Xo

FT-1 SHORTING TS

NORMAL ANALOG CARD

TYPICAL PR CURRENT CARD CONNECTION

Figure 106 PQ Current Board wiring

3.5 Point Assignment Analog TAB settings

There are PAR settings required or recommended when setting up PQ analog channels. Please see Section
6-1 Managing Point Assignment (PA) Records for more information on the full PAR set up.

To measure out to the 50" Harmonic you must use a Transient Sampling rate of 9600 or higher.
The Transient Sampling rate is recommended to be no higher than 15360.

When setting up PQ current channels, use Full Scale Setting of S and ABS to 20. This will change
slightly when calibration is done.

When setting up PQ voltage channels, Full Scale must be set to 115.

3.6 Power Quality Data Recorder sample Trigger settings

The plant level Data Chassis PQ settings enable you to trigger for Transient Recording as well as
Triggers for PQ Continuous Recording. Ideally these triggers will be set up for channels
in Data Chassis 1. The Figure below shows the typical Trigger settings for recording PQ
based on IEEE 2800 Table 19.

Note: When using DSP 7 or higher there is no restriction on how many RVC triggers, or
which triggers they are assigned to. With DSP 6 or lower, RVC triggers are limited
to six per data chassis and must be assigned to 1 or more of the first 6 triggers
only.
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3.6.1 Power Quality Data Recorder (PQ DDR)

When utilizing DSP7 or higher in the Data Chassis and running APP Recorder software 3.3.6 or higher the
following data shown in the table below is recorded when you have checked the Include PQ Data option
in the Point assignment Record General Settings TAB and have enabled HD, THD, or TRD Triggers in the
Triggers TAB.

Note If you have DSP6 or below and have Include PQ Data checked, you will receive the
five files in Table 8 but not the Harmonics files discussed in this section.

Note: If you have both HD and THD triggers set on a channel, only one continuous
recording file will be created for the channel (i.e. it won’t be duplicated). If you have
either HD or THD and TRD Triggers on the same channel, 2 PQ continuous
recording files will be recorded for the channel.
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Table 8 PQ Data Recorded

Typical for IEEE-2800 Triggering & Typical
Description File Name Interval Continuous Recording for Each Circular
Mapped Analog Channel Buffer
. 3p-Vrms, 3p-Irms, 3p-W, 3p-Vr, V-Hz,
3-sec Trigger yyyymmddTrR## 3sec 3 secpnds, 'V-Hz Sign, 3p-RVC, 3p-V HD, 3p-I 10 Days
Value daily
HD, 3p-V THD, 3p-1 THD, TRD
10-minTrend 10 minutes,
Trigger Value yyyymmdd TrR## daily Same as above 90 Days
2-hr Trend 2 hours
weekly Trigger |yyyymmddTrR## Weekly > | Same as above 365 Days
weekly
Value
Trend Flicker Pst |yyyymmddFkrR## 10 I;l;ﬁl;tes’ Selected Volt Channels 90 Days
. 2 hours,
Trend Flicker Plt [yyyymmddFkrR## Weekly Selected Volt Channels 90 Days

weekly

3.6.2

Individual Harmonics files

If you check the Include Individual Harmonic Data check box in the PAR General Settings TAB/Power
Quality box, Individual Harmonic files are created to enable easier identification of which Harmonic Order
is the largest and above the Standard. The files will be created for any HD, THD, or TRD triggers set. See
table below with more details. The following is a summary of the files created and more detail about each
file name and sampling intervals.
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Table 9 Harmonics File names and descriptions

Description

File Name

Interval

Typical
Circular
Buffer

3-sec Very Short Time
Individual Harmonic and THD

lyyyymmddIHR##T##A##_VShort_3sec_Daily

3 seconds, daily (1 file a day per Analog
Channel with HD as trigger)

Each file contains 50 X-axes analyzed to
extract the harmonic order values for each
analog channel.

30 Days

10-min Short Time Individual
Harmonic and THD

lyyyymmddIHR##T##A##_Short_10min_Weekly

10 min., weekly (5am daily) (1 file a week per
/Analog Channel with HD as trigger)

50 X-Axes in the file, to find what is the largest
harmonic for each analog channel

90 Days

10-min weekly 95th percentile

yyyyIHR##T##A#_Short_10min_Weekly_95

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

10-min weekly 99th percentile

yyyyIHR##T##A#_Short_10min_Weekly_99

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
99 percentile (values that exceed 1% for the
week)

365 Days

3-sec weekly 95th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_95

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

3-sec weekly 99th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_99

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

h
99t percentile (values that exceed 1% for the

week)

365 Days

Note:

to the harmonic, see table below. Any harmonics beyond the 50th harmonic is not
measured or recorded by the DFR.

Transient Sampling

Up to Harmonic

2400 Hz 19th
4800 Hz 39th
9600 Hz and above 50th

3 Second Daily Harmonics - one file per Analog Channel with HD, THD or TRD trigger 3

second samplings daily starting at 5:00 AM for a year. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] VShort 3sec Daily. Each file contains 50
X-axes to extract the harmonic order values for each analog channel. Typical Retention is 30 days.

The HD and THD measurements are based on IEC 61000-4-7, -30 and IEEE Std 519 up

10 Minute Weekly Harmonics - one file per analog channel with HD, THD or TRD Trigger
sampled every 10 minutes starting Sam Sunday for a week. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] Short 10min_ Weekly. Each file contains
50 X-axes to find the 95% percentile. Typical Retention is 90 days.
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Yearly Harmonic Percentile - The following Harmonics recording files are contained in
APPRecorder\Data\PqData\PQHar folder. You set the retention for all three types of files
described below in this field (see Section 6.19 Configuring General Settings). Typical Retention

is 365 days.

3 Second 95™ Percentile Harmonic files - one file per Analog Channel with HD, THD or
TRD trigger sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 95. Each file
contains 50 X-axes 1 sample per week to find the 95® percentile.

3 Second 99™ Percentile Harmonic files - one file per Analog Channel with an HD trigger
sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 99. Each file
contains 50 X-axes 1 sample per week to find the 99 percentile.

10 Minute weekly 95" Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 95. Each file contains
50 X-axes 1 sample per week to find the 95" percentile.

10 Minute weekly 99 Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 99. Each file contains
50 X-axes 1 sample per week to find the 99 percentile.

3.6.3 Convert COMTRADE to PQDIF

If you have checked the Convert COMTRADE to PQDIF Every Day in the Power Quality area of the
PAR General settings TAB, Recorder will create PQDIF files in the APP
Recorder\Data\PQDATA\PQDIFData folder. The following table lists the PQDif files created

automatically every day.

Table 10 Convert to PQDIF files

Location:

Description

File Name

Interval

APPRecorder\Data\PQData\
PQDIFData

3-sec Trigger Value

yyyymmddTrR##_3sec

3 seconds, daily

10-minTrend Trigger
Value

yyyymmddTrR##

10 minutes,
daily

2-hr Trend weekly
Trigger Value

yyyymmddTrR##_Weekly

2 hours, weekly

Trend Flicker Pst

yyyymmddFkrR##

10 minutes,
daily

Trend Flicker Plt

yyyymmddFkrR##_Weekly

2 hours, weekly
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3.6.4 Viewing PQ Continuous recording files

View the PQ continuous recording files in Clearview by opening a new Graph then navigating to the APP
Recorder/Data/PQData folder and opening the desired file. The following figures show examples of
viewing PQ files. See Section 14.2 Opening the Graphic and Data Analysis Window. Look at the Figure
captions below each image and the filenames at the top to identify which file examples each figure shows.
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3.6.5 Harmonics Reports

In addition to viewing Harmonics files in Clearview, five reports to enhance analysis of Harmonics to
pinpoint more easily if and where the Standard is not being met based on IEEE-2800 Table 19. These
reports are saved in APP Recorder\Data\PQData\PQReport folder and written in HTML format. When you
open a report file it will open in your browser application. You can use your browser functions to save to a
PDF and Print etc..

Following are the report descriptions.

YYYYMMDD|[RecID]VshortHarDailyReport.html

Daily report of individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3 second
sampling. It Identifies the Largest Order and Largest Range. Includes Min (%), Avg(%), Max(%), and
99th(%).

You can Filter on a Harmonic Order by selecting one or more from the Filter Rows box. Refresh the
browser to reset the view back to all rows.

] APP R102 - APP Demo Unit Test Only
\ENGINEERING Daily Very Short Time Harmonic Report
Identifies Largest —
Harmonic below il

Order-5
Filter Rows: Order§ -| (7]

T19: Very Short Time Individual Harmonic
- A7: Test Channel Analog 7
Largest Max: Order-3. 3.209
Largest Range: Order-3' 1.240 0511712026
Harmonic Min(%) Avg(%) Max(%) 99th(%)
Order-2 0013 0047 0210 0081
Pertoe 3 nAa 3 AaR 2500 2141

Figure 115 Sample Daily Harmonics Report

YYYYMMDD|[RecID]VshortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3
second sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%).

YYYYMMDD|RecID|shortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. short indicates 10
minute sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on Date by selecting one or more from the Filter Rows box. Refresh the browser to reset the
view back to all rows.
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\ENGINEERING

R102 - APP Demo Unit Test Only
Weekly Very Short Time Harmonic Report

(0511372025 -
0511412025
0511512025
0511612025
Filter Rows: 05/17/2025 - | [3)

T19: Very Short Time Individual Harmonic

A7: Test Ch | Analog 7

Date Largest Max Order Largest Max (%) Largest Range Order Largest Range (%) Max THD (%) THD 99th (%)
05/1372025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/14/2025 Order-3 0.150 Order-5 0.063 0.374 0.366
05/152025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/16/2025 Order-7 0220 Order-T 0177 0.579 0.568
05/17/2025 Order-3 3209 Order-3 1240 3 806 3784
T20: Very Short Time Individual Harmonic
A8: Test Channel Analog 8
Date Largest Max Order |Largest Max (%) Largest Range Order Largest Range (%) Max TRD (%) TRD 99th (%)
05/13/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/14/2025 Order-2 0184 Order-2 0.087 0331 0.326
05/15/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/16/2025 Order-5 0136 Order-5 0.067 0446 0.436
05/17/2025 Order-3 3208 Order-3 1240 3805 3784

Figure 116 Sample Weekly Harmonics Report
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YYYY|[RecID]VshortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. Vshort
indicates 3 second sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each
week yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%).

YYYY|[RecID|shortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. short indicates
10 minute sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each week
yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on “Week of” Date by selecting one or more from the Filter Rows box. Refresh the browser
to reset the view back to all rows.

R102 - APP Demo Unit Test Only
\ENGINEERING Very Short Time Harmonic Report

05/1172025 -

Filter Rows: @

T19: Very Short Time Individual Harmonic
AT: Test Channel Analog 7

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD 83t (%)

|05/112025 [3.209 [1.240 [3.906 [3784

T20: Very Short Time Individual Harmonic
AB: Test Channel Analog 8

[week of [Largest Max (%) [Largest Range () [max TRD (%) [max TRD ssth (%)

|05111/2025 [3.208 [1240 [3.905 [3784

T21: Very Short Time Individual Harmonic
A9: Test Channel Analog 9

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD sth (%)

[0si1122025 [3.208 [1240 [3.508 [3785

Figure 117 Sample Yearly Report
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Managing Line Group Records Page 7-1.

*CAUTION* If you save the Line Group Record from the APP Recorder, it will
overwrite the Line Group Record at the master station. However, a
backup copy will be created prior to overwriting.

3.6.6 Step 11: Retrieve the Calibration File
» To retrieve the Calibration File

If the most up-to-date Calibration File is on the Recorder, you should retrieve it.

In the APP Clearview Window, from the Edit Menu, point to Point Assignment Record, then click Get
RxxExCal.ini.

*CAUTION* Once you click “Get RxxExCal.ini” the calibration file will be
immediately uploaded and saved to the APP Clearview setup folder. It
will overwrite the existing RxxExCal.ini file at the Master Station

3.6.7 Step 12: Retrieve the Fault Summary File
» To Retrieve the Fault Summary File

The Fault Summary file shows a summary of faults and associated triggers for the APP Recorder that is
selected in the APP ClearView window. The number of faults contained inside the Fault Summary file is
controlled by a setting in the APP Recorder’s configuration. Typically, the APP factory sets the number to
250, but it can be changed at your discretion. The larger the number, the longer it takes to retrieve the Fault
Summary file.

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to retrieve the Fault Summary file.

2. Right-click anywhere in the table portion of the APP ClearView window. The menu shown in the
following figure appears.

I} Get Fault File(s)
Get Fault Summary File

Update Selected TW Fault Lcoatien(s)
Find TW ¢ factor
Find TW time calibration

Do Lightning Infe

Print Fault Summary List 3
Print Fault Summary of 3
Change Viewing Path 3

Merge or Save Selected Faults As ...

Figure 34: Summary and Fault Menu
3. Click Get Fault Summary File.
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Tip: You can also retrieve the Fault Summary file by clicking the icon shown in the
following figure.

= APP ClearView

File Edit Connect Maintenance Continuous Recordir Tools Help

[RU] Dummy Station L]

a-z2lal wmiele 2l 3O -a - D
Get | Dusationfms) | Sync

Get Range ...
Show Range

Figure 35: Get Fault Summary File Icon

4. The Fault Summary file is immediately uploaded. In the APP ClearView window, the Fault
Summary tab is populated with transient and extended fault records.

APP ClearView - O X
File Edit Connect Maintenance Continuous Recording Tools Help
‘HUT W2 Shation j I~ Show Allin Folder 11
ACEECEL [« ] & [® & - = e 2 fnalog/Event Triggers
=B @ l+le| al M & L Freviously ON ——=
Refrieved | Fault | ¥ DateTime | Durationfms] | Spne [ LF [ Type [ FLAg [ TestG | Description (i any) e Recently ON ====
FO035 03/20/202410:23.52.567083 700 lack. YOI = |77 A analog Chamnel 1
MO035 03/20/2024-10:23.52 567083 30000 lock Y Ewt 8
E0035 03/20/202410:23.52.587083 30000 lack. Y Edt
FOD34 0313/2024.06:42:04.860729 200 lock YoT ks T
0034 03/13/2024-08:42.04.860723 30000 lack. Y Edt v j
E0034 03/13/2024-06:42.04 860729 30000 lack. Yo Est v —
FO033 03/01/202411:19.42168021 200 lack yoT ks Bl
Mo032 03/01/2024-11:13.42.168021 30000 lack. Yo Ewt v
E0032 03/01/2024-11:13:42.168021 30000 lack Y Edt ks
FOD32 03/01/202411:16:03.981771 200 lack. YOI v
MO03z 03/01/2024-11:16:03.981771 30000 lack Y Edt ks
E0032 03/01/2024-11:16:03.361771 30000 lack Yo Est v
FOO31 03/01/2024.08:56:56.250000 200 lock yoT ks
M0031 03/01/2024-08:56.56.250000 30000 lack. Y Edt v
E0031 03/01/2024-06:56:56.250000 30000 lock Y Ewt ks Faul Lo / Lighiring. [ Km
FOO30 03/01/202408:51:48.908542 200 lack. yoT
MO030 03/01/2024-06:51:45.308542 30000 lack. Yo Est
E0030 03/01/202408:51:46.308542 30000 lack. Y Edt
FOD29 02/16/202410:46:59.022604 200 lack. YOI v
MO023 02/16/202410:46:59.022604 40000 lack Y Edt ks
E0023 02/16/2024-10:46:65.022604 40000 lack. Yo Ewt v
Fo028 02/15/20241335:50.279375 200 lack yoT ks
Mooz 02/5/20241%36:50.279375 30000 lack Yo Est v
E0028 02/15/202413:35:50.279375 30000 lock Y Edt ks
Fooz? 02/15/2024133219.1023% 200 lack. YOI v
Moz7 02/15/202413:32:13.102396 40000 lock Y Edt ks
E0027 02/15/202413:3219.1023%6 40000 lack. Y Edt v v
< >
Faul Data | $F SER Data
For help, press F1 Monitoring income call.

Figure 36: APP ClearView Window with Retrieved Fault Summary Information

Note: Only the Fault Summary file is retrieved. Oscillograms cannot be viewed because
the data has not been retrieved. Also notice that there are no check marks in the
Retrieved column.

File Type Definitions:

e F —Transient Fault Record
e E - Extended Oscillography Record
e M —RMS Plot Data (Derived from Extended Oscillography Record, E file)

Show All in folder check box will cause Clearview to display fault records from all the recorders in the
data folder and adds the recorder number next to the fault number.

UTC check box if checked time will display the Universal Time in the fault list without any offset that
may have been defined in the configuration.
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3.6.8 Step 13: Retrieve Specific Fault Records from the APP Recorder

The Fault Summary tab of the APP ClearView window now displays all of the fault records from the
APP Recorder. However, none of them have been saved to the master station computer. You need to
complete the retrieval process by selecting specific fault records.

Retrieved records are in COMTRADE format. You can view them with the APP ClearView software or
with any COMTRADE viewer.

The time it takes to retrieve data is dependent on the record length(s), the number of records being
retrieved, and the type of connection between the master station and the APP Recorder (i.e. Modem or
Network).

» To Retrieve Specific Fault Records from the APP Recorder

1. In the Fault Summary tab, click the row(s) of the fault record(s) that you want to retrieve. To
retrieve multiple records at the same time, highlight multiple rows by using the standard Windows
Control and Shift key functions.

2. Do one of the following:

Right-click any of the selected rows. From the menu that appears, click Get Fault Files.
Click the = icon.

Note: If you are not already connected to the APP Recorder, the master station will first
attempt to connect to it automatically.

Once a fault record has been retrieved, a check mark will appear in its row under the Retrieved
column, as shown in the following figure.

APP Clearliew - o x
File Edit Connect Maintenance ContinuousRecording Tools Help
[Ri01 +3vZ Station x| T Show allin Folder an [Alarms: OFF|
o Analog/E ven! Triggers
a4 || o] m(®-la -] D Liure £ | [~===Freviously O ===
Retieved ms) | Swc | LF | Type | FLALg | Test/ | Desoiplion [i anyl ~ & ||====Feceny ON ===
W T v o | | | = | |71 (21)Analog Channel 1
i 03/20/2024-1 lock Y oD 8
Ny Mo03? 03/20/202416:5342.927813 30000 lock ¥ oEe
v EO0037 03/20/2024 165342 527813 30000 lock ¥oE ES
v FO03 06/20/202410:36:00.289689 200 lack. vooT ¥ g
Ny MO036 03/20/202410:35:00.2898% 30000 lock ¥ oEe ¥ —
v EO0036 03/20/202410:36:00.2898% 30000 lock ¥oE v ES
\/ FO035 03/20/2024-10:29.52 587083 700 lock Y T
v MO035 03/20/202410:2352 687083 30000 lock ¥oE
v E0035 06/20/2024-10:2952 567083 30000 lack. Yo Ed
Ny FO034 0313/2024 054204 860729 200 lock voT ¥
v MO034 0313/2024-08. 4204 860729 30000 lock ¥oE v
v E0034 0/13/2024-08,4204860729 30000 lack. Yo Ed ¥
Ny FO033 03/01/202411:1942.168021 200 lock voT ¥
v MO033 03/01/202411:1842 168021 30000 lock ¥oE v Fadl Lo ¢ Lighiring [ K
\/ E0033 03/01/2024-11:19:42.168021 30000 lock e Ext e
v FO032 03/01/2024 111603881771 200 lock vooT v
v Moo3z /0120241 IESA T 30000 lack. Yo Ed ¥
Ny E0032 03/01/202411:16:03.981 771 30000 lock Yo Ee ¥
v FO031 03/01/2024 D8 5656.260000 200 lock vooT v
v MOOF 06/01/2024-08:56:56.250000 30000 lack. Yo Ed ¥
Ny E0031 03/01/2024-0556:56.250000 30000 lock Yo Ee ¥
v FO030 03/01/2024-0851:46.908542 200 lock vooT
Ny MO030 03/01/20240851:45.508542 30000 lock ¥ oEe
v E0030 03/01/2024-08.51:46.908542 30000 lock ¥oE
v FO023 02/16/2024 04659022604 200 lack. vooT ¥
N M0029 02/16/202410:4559.022604 40000 lock Yo Ew ¥ v
< >
Fait Data | $F SER Dats
For help, press F1 Get 240216,104659023,-5t,R01-XYZ Station, APPOT,APP income call.

Figure 37 APP ClearView Window with Retrieved Fault Records

By default, APP ClearView places retrieved records in the C:\APP Recorder\Data folder.
However, if you specified a different path during the installation process, ClearView places the
retrieved records there instead.
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3.6.9 Step 14: View the Fault Record Oscillogram for a Fault Record

» To View the Fault Record Oscillogram for a Fault Record

1. In the Fault Summary tab, do any of the following:

Double-click a retrieved fault record.

Right-click a retrieved fault record and then click Graphic and Data Analysis of XXXX

(XXXX represents the fault ID number).

Click the fault record and then click the .ﬁh_‘ icon.

From the Tools menu, click New Graph.

An empty oscillogram window appears. From the File menu, point to Open Data and then
click Open Data 1. Browse to the location of your desired COMTRADE record and then

open it.

Note: This method also allows you to open two COMTRADE records
simultaneously.

The following figure illustrates a sample oscillogram window.

- Graphic and Data Analysis <Graph#1>

Fle Graph Plots Options Window Help

=181 %]

Line Group =] F Digial [T =] | [pedarce =] | [waivbiveiizibmiciinl =] |Updete| fg, DFT| gl FFT| 3= vector | Gotafo |

EndH1 (1]
Fault : [073703, 160500539 -5 F103-_umpkin 115_46KY AFF501 AP FO743 ™| Secanday [ UMPKIN - PROVIDENANE 45Ky =] Les
Fault Time - 07/03/2007-16:06. 00633186 Duration -0.7177 = (SRate. iData): 4800Hz 3445

= 8161 PH, 3G VOLTS- 46ky BUS

RAMS=2.710kY
417 PH. 2.6 VOLTS- 46k BUS Rb45=2 B58KY
€ 418 PH. 146 VOLTS- 48kv BUS FMS5=3.003KY

 #5: PH 3 AMPS- PROVIDENCE 46Ky

ﬂuﬂ\ AkS=1.363k4

&6 PH 2 AMPS- PROVIDENCE 48Ky ‘«“J\N U,f\ RMS=1.320k4
A

A7 : PH 1 AMPS- PROVIDENCE 46Ky

RS=855.5364

" 43: NEUT AMPS- PROVIDENCE 4Bk Ri{S=38.2854

BEREEI A —m—m—m—m—m————————————|
E9: STATUS- PCB #8510- CAPACITOR :1

E12: STATUS- &M #300- CAPACITOR
T8 [ABMELT AMPS- PROVIDENCE &
T1E: (TEIPH. 36 VOLTS- 46Ky BUS

T5 - [A5IPH 3 AMPS- PROVIDENCE 460

T
-100 0 100

200
Time (ms)

Resat

[ utC

Help F1  [Cursor(#877, 22.917ms) |Date Time: 07j09/2007-16:06:00.562083 |

Figure 38: Sample Oscillogram Graph Window
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4. Using the APP ClearView Window

Using the APP ClearView Window
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The APP ClearView window is the first window that appears when the APP ClearView Program starts.
This window has multiple tabs, which appear along the right-hand side of the window.

4.1 Setting the Administrator Password

In the APP ClearView window, you can optionally set an administrator password to restrict access to
administrative features. If you set an administrator password, then only the people that know the password
will be able to perform the following functions:

=  Changing passwords

»  Configuring the ClearView software

= Configuring the APP Recorder software
=  Modifying the Point Assignment Record
*  Modifying the Line Group Record

Note: By default, there is no administrator password.

» To Set an Administrator Password

1. From the File menu, select Administrator.

2. From the File menu, click Change Administrator Password.
A Change Administrator Password box appears.

3. Enter the desired password and click the OK button.
The Change Administrator Password box reappears.

4. Re-type your new password and click the OK button.

The password is now set.

Note: If the Password box does not appear when you select an administrative feature, then
you have not set an administrative password.

Also, if a check mark does not appear next to the Administrator menu item, and there is
an administrative password, then the Change Administrator Password option will not
appear on the File menu.

4.2 Setting the Exit Password

If you set an exit password, then that password must be entered before ClearView can be closed.
Note: By default, there is no exit password.

> To Set an Exit Password

1. From the File menu, select Change Exit Password.
A Change Exit Password box appears.

2. Enter the desired password and click the OK button.
The Change Exit Password box reappears.

3. Re-type your new password and click the OK button.
The password is now set.
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4.3 Changing the Master Directory

Use Change Master Directory if you are working with multiple DFRs and need to change the directory
where Clearview is pointing to get Configuration and Point Assignment for a different DFR.

1. From the File menu, select Change Master Directory

2. The Windows file explorer appears, navigate to the folder you want to make the master directory
and select it.

3. [If files do not appear in the folder selected, the Clearview Configuration screen appears for you to
define Data and Setup folders.

4.4 Selecting and Configuring the Printer
Before you print, select and configure the printer that you want to use.
» To Select and Configure the Printer

1. From the File menu, select Printer Setup.
The standard Windows Print Setup dialog box appears.

2. From the Name list, select the printer that you want to use.

3. Complete the other fields in this dialog box and then click the OK button.

4.5 Reinitializing the ClearView Program
You may need to reinitialize the ClearView to perform troubleshooting or maintenance. When you

reinitialize the ClearView program, the Fault Summary tab is updated.

*CAUTION* During this process, the communications between ClearView and the APP
Recorder will be disconnected.
» To Reinitialize the ClearView Program

In the APP ClearView window, from the menu bar click Reinitialize.
The ClearView program is reset and restarted.

4.6 Run APP Clearview Monitor

APP Clearview can be set up to automatically restart if Clearview is shutdown. When APPCWMonitor is
running, APP Clearview will restart within 60 seconds of being closed. This ensures no manual
intervention is required to maintain APP Clearview operation.

From the File menu, select Run APPCWMonitor

4.7 Exiting ClearView
» To Exit ClearView

In the APP ClearView window, from the File menu, click Exit.

4.8 Using the Fault Summary (Summary Tab)

By default, the Fault Summary tab appears when the APP ClearView window is opened. The following
figure identifies key controls in the tab.
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Show All in folder check box will cause Clearview to display fault records from all the recorders in the
data folder and adds the recorder number next to the fault number.

Fault Summary Tab
L\\, List of Triggers

Selectad APP Racorﬂer\. fie Bt Cosnect Mamtemance Cor Tosls Help
[ 572 S

|con Bar =— A 2@ W] 2] B8 - s -

|
Fostieved | Fu [T
Fault Records I

Ay indicates data
has been retrieved

(T XXX LT N
R R R R R R
EETEEFEEEEEEEEEEEEREREE

Fault Data Tab
Fault Location

Call Manitor Status Indicator
SER Data Tab

Figure 39 Fault Summary Tab

UTC check box if checked will display the Universal Time in the fault list without any offset that may
have been defined in the configuration.

For each fault shown in the Fault Summary tab, the following information is listed:
e Fault ID Number
e Date & Time
e  Duration in Milliseconds
e  Synchronization status (Sync)
e lock
e 1o Signal
e bad Signal
e initializing
e unstable
e <25h
e wrong year
e unknown
e SNTP
e Ifauser defined Logic Filter (LF) was passed
e Type: Indicates Fault Record Type. It can be one of four types:
o T - Transient
o Ext— Extended

o D - Disturbance (Only possible if defined Disturbance in Point Assignment
Record)

o T/D both Transient and Disturbance
e FL/LG: If a distance to fault or lightning location was calculated
o F —indicates fault location was calculated

o L —indicates lightning location was calculated (requires Vaisala Lightning
account see 13.4 Vaisala Lightning Configuration)
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e Test/G: If the listed fault is a manually initiated test run or a Goose Message TAG
triggered fault

o Y —Test Run
o G- Goose Message/TAG fault
e If extended recording is enabled, the Fault Summary tab also contains this
information:

e A summary of extended RMS records
e A summary of extended oscillography records

e Description associated with a Traveling Wave (TW) Channel involved
in the Fault

For information on working with the fault records that appear in this tab, see Working with Fault Records.
on page 5-1

4.9 Finding Records in the Fault Summary Table
You can search the Fault Summary Table for a specific fault ID number, time, date, duration, etc.
» To Find Records in the Fault Summary Table

1. Inthe APP ClearView window, on the Fault Summary tab, from the Edit menu, click Find.
The Find window appears, as shown in the following figure.
' Find L= |

Find what: ,—
Cancel

Figure 40 The Find Window

2. Type any value that you want to search for and then click the Find Next button.
ClearView highlights the row(s) where the value appears.

Note: You can search again for the same value at any time until you either close ClearView or
change the search value. To search again, press the F3 button or choose Find Next
from the Edit menu.

4.10 Using the Configuration (Cfg) Tab

The Configuration tab displays information related to the exact configuration of the APP Recorder when a
particular fault record was generated. This configuration file follows the requirements of the COMTRADE
standard ANSI/IEEE C37.111.

Using the APP ClearView Window 4-5



List of Triggers
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Analog Channels Tab

Digital Channels Tab

Call Monitor Status Indicator

Fault Data Tab
SER Data Tab

Figure 41: The Configuration Tab

» To View the Configuration for an APP Recorder

On the Cfg tab, from the APP Recorder list, select the APP Recorder that you want to view.
The following configuration information appears in the Information box:

e  Station Name

e Device ID

e COMTRADE Revision Year

e Number of Analog Channels

e Number of Digital Channels (Including 30 triggers)

e  The Frequency of the Line(s) Being Recorded

e Transient Sampling Rate #1

e Last Sample #

e How Many Data Samples Per Channel?

e Time of the First Data Sample

e Time of the Fault

e Data Format (Binary, ASCII)

e Time Stamp Multiplication Factor

e  Prefault Length

e Postfault Length
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411 Using the Analog Channels Tab
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Figure 42: The Configuration Tab—Analog Channels Tab
The analog channel configuration saved with each record contains the following information:
= The user-defined channel description
= Channel number
= Unit - Type of channel (voltage or current)
=  Full scale value
= Current transformer or potential transformer ration (CT/PT)
= Full scale value is primary or secondary (P=Primary) (S=Secondary)

= The amount of time skew in the data (for systems that use sample and hold technology)

4.12 Using the Digital Channels Tab

Fle (de Coenect Martomance <o becomoey Tock  Melp
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3 STATUS. GO 9552 RUIFION 4BV
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Information
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Figure 43: The Configuration Tab—Digital Channels Tab
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The digital configuration saved with each record contains the following information:

= The user-defined channel description
= Channel number

= The normal state of the input (Normally Open or Normally Closed)

4.13 Using the Header (Hdr) Tab
You can use the Header (Hdr) tab to save a header file for an APP Recorder.

APP ClearView
File Edit Connect Maintenance ContinuousRecording Tools Help

[R101: Cuthbert Primary 115/46Ky =] ™ Showalln Folder n Alarms: OFF|

Analog/E vent Triggers |
E1: SUMMARY TEST POINT- ALWAYS IN AL
T19: (A1INEUT AMPS- GCB 552 - BLUFFTON
727 : (45) HD Trigger - PH. 3.G VOLTS- 46KV E
T16: (A16PH 3 AMPS- GCB 552 - BLUFFTON
75 (A5PH. 3.G VOLTS- 46KV BUS
T3: (A3JPH TAMPS- H.5. 115/46KV BKS A &t
E12: TRIP COIL ENERGIZED BY PROTECTH,
T1: [A1)PH 3AMPS- H.5. 115/46KV BKS A & E
€8 STATUS- GCB #552 BLUFFTON 46KV

[0 R T

FaukLoc /Lightning [~ Km
Line Name: CUTHBERT PRIMARY - GCB 552
ype: AG
Duration: 2.14 cycles
Distance: 7.987 mies
Line Length: 21,65 miles

Save
Fault Data g SER Data

[For help, press F1 Income call monitor off.

Figure 44: The Header Tab
» To Save a Header for a Fault Record

1. On the Hdr tab, from the APP Recorder list, select the APP Recorder that you want.
2. Click anywhere in the blank area and type a report or comment concerning the fault.

3. At the bottom of the area, click the Save button.
The header file is now part of the COMTRADE file structure that includes the data file, vendor
information (inf) file, configuration file, and optional header file.

4.14 Using the Vendor Specific Information (Inf) Tab

The Inf Tab displays the COMTRADE inf. file, which holds vendor-specific information related to the
data. For APP Recorders, it displays the username, recorder ID, events/triggers, time information, and fault
location information.
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APP ClearView
File Edit Connect Maintenance Continuous Record

Tools Help

[R107 Cuthbert Primary 115/46Kv = I ShowAllin Folder

[5PF FaultSummary]

Company=GEORGIA TRANSMISSION CORPORATION
eclD=

Faultame=F 4736
When=12/04/2007-08:35:17.194167

TimeCode=6t

TimeQuaity=0
Events=E1.T19.T27.T16,T5T3E12,T1 €8,
Type=T

IsLt=N

IsTestRun=N

IsLogF=Y

Prefauit=159.732

Postfault=553 355

Length=713.750

IsFaultL ocE sist=Y’

IsLightring=U

FaultLocs="CLITHBERT “PRIMARY"-"GCB 552" "BLUFFTON 46KV LINE ~|AGI2 1417.967121 85Il
FileE st=inf cfg dat

60 | Adewuing

JPH

[T

Analog/Event Triggers |

Line Name: CUTHBERT PRIMARY - GCB 552

E1: SUMMARY TEST POINT- ALWAYS IN AL
T19: (A9JNEUT AMPS- GCE 552 - BLUFFTON
127 (A5) HD Trigger - PH. 36 VOLTS- 48KV E
T16: [ATEIPH 3AMPS- GCB 552 - BLUFFTON
T5: [A5JPH. 3G VOLTS- 46KV BUS

T3: (A3PH 1 AMPS- H.5. 116/46KV BKS A &
E12: TRIP COIL ENERGIZED BY PROTECTH
T1: (AT)PH 3AMPS- H.5. 115/46KV BKS A &
E8: STATUS- GCB #552 BLUFFTON 46KV

Fault Loc / Lightning [~ Km

Type: AG
Duration: 214 cycles
Distance: 7.987 miles
Line Length: 21.65 miles

Fault Data ; SER Data

For help, press F1 Income call monitor off.

Figure 45: The INF Tab

» To View the Vendor-specific Information

On the Inf tab, from the APP Recorder list, select the APP Recorder that you want.

The information appears in the tab.
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4.15 Using the SER Tab

S APP Clearyiew

File Edit Connect Maintenance  Confinuous Recarding  Tools Help

[Fi13: %02 Station
v =Retrieved

Wl 12/07/2020
v

W 12/02/2020
| 12/01/2020
Wl 11/30/2020
| 11/28/2020
Wl 11/25/2020
| 11/24/2020
Wl 11/23/2020
| 11/22/2020
Wl 11/21/2020
| 11/20/2020
Wl 11/19/2020
v 11417/2020
Wl 11/09/2020
| 11/06/2020

v 12/12/2020

¥ Date-Time

| Event| st
M7

=] I ShowAlin Folder 1”1
tate | Nomal |_Senc | Description

12/03/2020-20: 36:07. 282000
12/03/2020-20: 35:57. 287000
12/03/2020-20: 34:09.918000
12/03/2020-20: 33:59.328000
12/03/2020-20:32:14.538000
12/03/2020-20:14:12.361000
12/03/2020-20:03:20. 232000
12/03/2020-20:03:10.241000
12/03/2020-20:07:42. 653000
12/03/2020-20:03:01.851000
12/03/2020-15:22:15.322000
12/03/2020-12:46:23 305000
12/03/2020-12:46:10.043000

Alarm OFF: Tranzsient Record
Alarm OM: Transient Record
Alam OFF: Transient Record
Alarm OM: Transient Record
Alarm OFF:Analog Fail
Alam OM:Analog Fail

Alam OFF: Transient Record
Alarm OM: Transient Record
Alam OM:Analog Fail

Alam OM:Analog Fail

Alam OM:Analog Fail

Alam OM:Analog Fail

Alarm OFF:Analog Fail

B EFE R E R 2 F =2
Ccccccccoccccece

Wl 11/05/2020
| 11/03/2020
Wl 10/29/2020
il 10/26/2020

12/03/2020-07:37:52.836000 ME Alam OM:Analog Fail

Figure 46 The SER Tab

You use the SER tab to retrieve specific Sequence of Event Reports.

You can configure Event Channels as DFR, SER, or both. If an event channel is configured as SER or
Both, any changes in its state will be logged in the Sequence of Event Report. The APP Recorder creates
Sequence of Event Reports by date. A report is created under two conditions:

=  An SER channel changes state.
= At the end of the day, there are one or more channels in an abnormal state.

If IEC 61850 GOOSE Capture is set up, GOOSE messages will also appear in the SER report. Reflecting a
change of State if any have occurred in the time range being viewed.

Note: Itis common practice to set or wire a channel in an abnormal state. In this way, a

report will be generated every day. If a SER Report is supposed to be generated
every day, it is easy to determine if any SER recording problems have arisen.

Show All in folder check box will cause Clearview to display fault records from all the recorders in the
data folder and adds the recorder number next to the fault number.

4.15.1 Retrieving the Sequence of Event Report

To retrieve Sequence of Event Reports, you should first retrieve the Dates file and then retrieve reports for
the specific dates of interest. If one channel is set or wired in a constant abnormal state, the list of dates
should be continuous.

» To Retrieve Sequence of Events Reports

1. On the Fault Summary tab, at the bottom of the window, click the SER Data tab.
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2.

Note:

In the Retrieved column (below the Retrieved heading), right-click.
The following menu appears.

Retrieve Dates
Retrieve Files

Copy File(s) 3
Delete File{s)

Change Yiewing Path

Add Files ...
Shio Files ..
Save Display ...

Figure 47: The SER Menu

Click Retrieve Dates.
The communication process and file transfer begins.

The Retrieved column displays new dates.

The retrieved file name is “RxxDates.ser,” where xx is the unique recorder ID number. The file is
saved in C:\APPClearView\Data\R01-APP Demo 1\SerData. The format of the date file is
ASCIL

Retrieve a report for one day or for multiple days.

= To retrieve a report for one day, double-click that date or right click it and click Retrieve
File.

= To retrieve multiple reports for multiple dates, use the standard Windows control and
shift functions. Right click on one of the highlighted dates, and then select Retrieve
Files.

The report file name for a specific date would look something like 20170507Rxx.ser. The file
name consists of the year, month, day, and unique recorder ID number. The file is saved in
C:\APP ClearView\Data\R01-APP Demo 1\SerData. The format of this file is ASCII.

A Sequence of Event Report can be quite long. You can select the Show Only These
Events check box, which appears below the Retrieved column. Specify the SER
channels that interest you. Separate multiple channels with commas.

After a report is retrieved, a checkmark appears next to its date in the Retrieved column.
A Sequence of Event Report is shown in the following figure.
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FaultData $F SER Data

For help, press F1 Income call monitor off,

Figure 48: SER Report

The Sequence of Event Report includes the following information:

= Date and time of the event

=  Event channel number

= Current state of the event (O = Open, C=Closed)

=  Whether the event is in its normal state (A = Abnormal, N = Normal)

= Whether the APP Recorder received a synchronized satellite signal (U = Unsynchronized, S =
Synchronized)

= User-defined channel description. The channel description could contain the following
information.

(M. Stop) this indicates that the channel was manually placed in a stop condition via the Point
Assignment Record.

(Stop) this indicates that the channel was automatically placed in a stopped condition.
Settings that will auto stop an SER channel are located in the Point Assignment Record.

(End) this indicates that the channel was in an abnormal condition at the end of the day.
For Goose messages, the Sequence of Event Report includes the following information:
Date and time of the event
GOOSE ID = Gx where x is the id
State - is not used
Normal - is defined as (A = Abnormal= Closed, N = Normal= Open)
Sync - is not used

User-defined GOOSE Entry Description as entered in the GOOSE Points Record.
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4.15.2 Copying an SER Report

You can copy SER reports to user-defined backup paths or to the specific copy destination that you browse
to. You specify the backup paths in the ClearView Configuration window. For information on setting
these values, see Section 4.17.2 Configuring the Main Configuration Settings

» To Copy an SER Report

1. On the SER tab, in the Retrieved column, right-click the date for which you want to copy the
SER report.
The following menu appears.

Retrieve Dates
Retrieve Files

elete File(s) Copy ko Backup 2 Drive

Copy ko ...

Change Viewing Path  »

Add Files ...
Show Files ..
Save Display ...

Figure 49: SER Menu
2. Point to Copy File(s) and then do one of the following:
To copy the file to the primary backup drive, click Copy to Backup 1 Drive.

To copy the file to the secondary backup drive, click Copy to Backup 2 Drive.

To browse to a different backup folder, click Copy to... and then browse to the folder where
you want to save the copied file.

A message box appears to confirm the copy.

3. Click Yes.

4.15.3 Deleting a SER Report
» To Delete an SER Report

1.  On the SER tab, in the Retrieved column, right-click the date for which you want to delete the
SER report.

2. Click Delete File(s).
The report associated with the selected date(s) is deleted. The date(s) will remain in the retrieved
column, but the check mark(s) will be removed.

4.15.4 Changing the Viewing Path
You can change the viewing path in order to view other folders where saved SER reports are stored.

*CAUTION* Changing the viewing path changes it for the “Fault Summary Table
and “SER Summary Table.”

1.  On the SER tab, in the Retrieved column, right-click the date for which you want to change the
viewing path.

2. Click Change Viewing Path.
A menu of possible paths appears.

3. Select the path.
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4.15.5 Adding SER Files
» To Add Files
1. On the SER tab, in the Retrieved column, right-click the date for which you want to add files.

2. Click Add Files.

3. Browse to the .SER file that you wish to insert into the Sequence of Events Report for the selected
date. The Sequence of Events Report for the selected date appears with the new or added entries.

4.15.6 Showing SER Files
1. On the SER tab, in the Retrieved column, right-click the date for which you want to show files.
2. Click Show Files.

3. Browse to the .SER file that you wish to view into the Sequence of Events Report for the selected
date. The Sequence of Events Report for the selected date appears with the selected entry.

4.15.7 Saving the Display

You can create an ASCII file containing the sequence of events (SER) for the date(s) that you select.

» To Save Display
1. On the SER tab, in the Retrieved column, right-click the date for which you want to add files.
2. Click Save Display.

3. Browse to the desired path, name the file, and click Save.

Note: Saving Display also saves to PRC format.

416 Selecting the APP Recorder

You can select the APP Recorder for which you want to view fault records. You can select any APP
Recorder that is connected to the master station. When you select a new APP Recorder, the Summary tab
is immediately updated with fault records from that APP Recorder.

» To Select the APP Recorder to Display

On the Summary tab, from the APP Recorder list, click the down arrow to view the list and
select the APP Recorder that you want.

Flle Edit Connmect Maintenance Continuous Recording  Tools  Help

[FoT: saLesuniT = [

- DuPank W aynesharo — C
R03 : Lumpkin 115468
R4 : Demo Station 4 | Im Fl
RO5: Camp Lake
R0 - Hawkinsville T
RO7 : Morth Jackson 230,46/ 25KV T
R70: Indianapaliz Station T
FOE31  08/24/2007-14:17:09.480417 go0 unknown YT
MOEST  08/24/2007-14:17.09.480417 30000 unknown Y Bt

Figure 50: Recorder Pull Down Menu
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> To Sort the APP Recorder List
You can sort the APP Recorder list by station name or recorder ID number.
1. Right-click the APP Recorder list.

File Edit Connect Maintenance Continuous Recording Toals  Help

Sart by Station Mames

@|E|ﬁ|=|gj || 2| M8 <[4 SavetoStations.ist I

Retrieved | Fault | ¥  Date-Time | Diuration(ms] | Sunc | LF | Typel
i F1235  01.A1/2008-07:55:06. 713750 1260 ok Y T
W F1234  MA1/2008-07-53:05. 718750 1261 lack ¥ T
e A G . a - o —— i . “a -

Figure 51: Recorder Sorting Menu

2. The option that appears by default depends on the current sort order of the list. Click Sort by
Station Names or Sort by Recorder IDs, depending on whichever appears.
The list is sorted immediately.

4.16.1 Saving a Station List

You can create a comma-delimited text file containing the list of the APP Recorders and key details about
them. Information inside the Station.Ist includes recorder ID number, station name, recorder model number,
number of analog channels, number of trigger channels, number of event channels, the transient sampling
rate, and the extended sampling rate.

» To Save a Station List

Right-click the APP Recorder list and then click Save to Stations.lIst.
The list is saved in the location specified in the Data Path box in Main tab of the ClearView
Configuration window. See Configuring the Main Configuration Settings

4.17 Configuring Clearview

Some minimum configuration parameters must be setup for the ClearView program and the master station
to operate. For example, it must know where to place the retrieved data and where to find point assignment
information

Note: The required configuration fields are Data Path and Setup Path.

4.17.1 Types of Configuration Settings

You can configure the following types of settings for the ClearView program:
*  Main configuration settings
*  Automatic Tasks

=  Options
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4.17.2 Configuring the Main Configuration Settings
Main configuration settings are integral to the basic functioning of the ClearView program.
» To Configure the Main Configuration Settings

1. Inthe APP ClearView window, from the Edit menu, click ClearView Configuration.
The ClearView Configuration window appears. By default, the Main tab is selected.

Clear¥iew Configuration (BINDir=C:\APP ClearYiew') ;.U:l]ﬁl
Save Cancel | Print

Main | Automatic Tasks | Options |

Company Mame - PAYZ Power Co.

~Data Folders

Data Path - |CAAFF Cleailiew'data

[ Backup 1 Path: JC:\APP Cleasiew\Backup Falder
[ Backup 2 Path : II:'\."-‘.F"F' CleariewhB ackup Folder |1
[~ PQODIF Path : |C:\F‘I§!DIF-PDF\."—\.P‘F‘BU1
[~ Al Data in One Folder (else aulo create folder for each Recorder data)

bk

~Setup Folders

Setup Path |C\APP Clearviewhsetup

Lk

[~ Backup Path : |A'

|Modified:03/23/2017-15:26:02

Figure 52: ClearView Configuration Window

2. In the Company Name field, enter any name you would like. This name will appear at the top of
the ClearView main page. At the factory, the name of the company or person that purchased the
system is entered.

3. (Required) In the Data Path field, click —I and enter the location of the physical file where
transient and extended recording information will be written. Typically, the path is C:\APP
ClearView\Data. You can change this value to any other path you want.

4. Transient and extended recording information can be written to more than one path. To create a

second location, select the check box next to Backup 1 Path, click ;I, and then enter the path
to the desired location. You can specify any path you want.

5. To create a second backup location, select the check box next to Backup 2 Path, click —I, and
then enter the path to the desired location. You can specify any path you want.
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6. Do you want to convert all retrieved COMTRADE data to PQDIF data daily and store it as PQDIF
data?

If yes, then select the check box next to the PQDIF Path box. Then click _I and enter the
path to the folder where the PQDIF data should be stored. You can specify any path you want.
The PQDIF folder will have the same structure as the folder specified in the Data Path box.

If no, then skip to the next step.

7. Do you want to keep all COMTRADE files from all APP Recorders in the
C:\APP Recorder\Data folder? This allows you to segregate COMTRADE records from different
APP recorders.

If yes, then select the All Data in One Folder (else auto create folder for each Recorder data).

If no, then do not select this check box. A folder for each APP Recorder will be automatically
created inside the folder specified in the Data Path box.

Note: This check box also affects the PQDIF Path since it has the identical directory
structure as the Data Path.

8. (Required) Next to the Setup Path box, click the —I and then specify the path the location for
saving Point Assignment Records.

9. Do you want to specify a Backup path for Point Assignment Records?

If yes, then select the check box next to the Backup Path box. Then click the —I and then enter
the path to the desired location. You can specify any path you want.

10. From the menu bar, click Save.

4.17.3 Configuring the Automatic Tasks

The master station can perform a variety of automatic tasks, which appear on the window that is shown in
Figure 53. By configuring the automatic tasks, you can take full advantage of the master station’s ability to
become an integral part of your substation or plant automation.

There are several types of automatic tasks that you can configure.

= Whether ClearView should auto-poll the APP Recorders, and if so, how it should happen

*  Whether or not to automatically print fault-related information when an APP Recorder calls in or
when auto-polling

= Whether or not to automatically send an email when an APP Recorder calls in or when auto-
polling

4.17.4 Accessing the Automatic Tasks Tab

You configure all of the automatic tasks on the Automatic Tasks tab of the ClearView Configuration
window.

» To Access the Automatic Tasks Tab of the ClearView Configuration Window

1. Inthe APP ClearView window, from the Edit menu, click ClearView Configuration.
The ClearView Configuration window appears. By default, the Main tab is selected.

2. Click the Automatic Tasks tab.
The Automatic Tasks tab appears, as shown in the following figure.
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Figure 53: Configuration Automatic Tasks Tab

4.17.5 Configuring Auto-Polling

You can configure whether or not ClearView performs auto-polling. If auto-polling occurs, you can also
configure how it occurs:

Whether or not master station automatically polls the APP Recorders for new fault data

The meaning of the data that is transmitted from the APP Recorders

Whether un-retrieved, old records are retrieved

The number of attempts the master should make to contact an APP Recorder
Whether or not to accept multiple simultaneous calls from different APP Recorders

Whether the time on the APP Recorders should be synced with the master station

Which APP Recorders should be automatically polled

» To Configure Auto-Polling

1.
2.

In the ClearView Configuration window, click the Automatic Tasks tab.

From the Auto Polling Recorders list, select the appropriate option:

NO: No auto-polling.
Yes — always (Get FSum Only)

At the specified time, the master station will call the selected APP Recorders and upload a
fault summary file. The number of faults in the file depends on a user-defined setting in each

APP Recorder’s configuration file.
Yes — always (Get FSum and Data)

At the specified time, the master station will call the selected APP Recorders and upload the
Fault Summary file and any new fault records. If any of the check boxes in the Data means
these only group are selected, then only the new record(s) with the corresponding check
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mark(s) will be uploaded to the master station. If none of the options are selected, then all
new records will be uploaded to the master station.

Yes — if logic true (Get FSum Only)

At the specified time, the master station will call the selected APP Recorders and upload a
Fault Summary file. Contrary to the title, the master station will always retrieve a Fault
Summary file.

Yes — if logic true (Get FSum and Data): At the specified time, the master station will call
the selected APP Recorders and upload a Fault Summary file. If a user-defined Boolean
Logic Equation (filter) has been entered at the APP Recorder and a recorded fault passes the
filter, the master station will upload its fault data. If any of the check boxes in the Data
means these only group are selected, then only the new record(s) with the corresponding
check mark(s) will be uploaded to the master station. If none of the options are selected, then
all new records will be uploaded to the master station. Contrary to the title, the master station
will always retrieve a Fault Summary file.

Yes — always (FSum), if logic true (Data)

At the specified time, the master station will call the selected recorders and upload a fault
summary file. If a user-defined Boolean Logic Equation (filter) has been entered at the APP
Recorder and a recorded fault passes the filter, the master station will upload its fault data. If
any of the check boxes in the Data means these only group are selected, then only the new
record(s) with the corresponding check mark(s) will be uploaded to the master station. If
none of the options are selected, then all new records will be uploaded to the master station.

3. Inthe at box, specify the hour at which the auto-polling should occur. This is a 24-hour clock.

4. In the then every XX hours box, specify the time interval between the auto-poll cycles.
Note: The time of day takes priority over the number of every hours.

at Ia :00 then ever hrs

automatically change it to at %2 00 then evers]|% | to ensure that the auto-
polling will occur at 02:00 every day.

For example, if you specify , ClearView will

Also note that ClearView will not wait until 02:00 to start the first polling. For
example, if the configuration has been saved at 03:00, the first auto-polling will be
at 08:00 (2:00 + 6 Hours).

5. Retrieve any un-retrieved old records during auto Polling, this function is to ensure all
COMTRADE Records on the Recorder is retrieved into APP Clearview. Check the box if you
want Clearview to pull any fault records during polling/auto polling existing in the Recorder and
has not yet been retrieved.

Note: If the fault summary list (.Ist file) is retrieved manually then the Recorder is auto
polled, Clearview may not retrieve any un-retrieved fault records until the next
polling cycle.

6. Do you want to retrieve continuous RMS records (Trend Only) during auto polling?

If yes, select the Retrieve continuous RMS records (Trend Only) during auto polling check
box.

If no, skip to the next step
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10.

In the Data means these only group, select the types of records that you want the auto-polling
process to retrieve.

[rata means these only

[ Transient

™ Disturbance

[ Estended RMS

[~ Estended Qscillagraph

Figure 54: Data Means These Only Options

Note: If you select any one of these check boxes, then ClearView will retrieve only
records of that type. However, if you select none of these check boxes, then
ClearView will retrieve all of these types of records.

In the Max # of Attempt box, type the maximum number of times the master station should
attempt to contact a particular APP Recorder before giving up.

In the #Rings before answering box, type the number of times the master station should allow an
incoming phone call to ring before it picks up the call and makes the connection.

Note: The Monitor Call menu option on the Connect menu must be enabled before
this entry has an effect

Do you want to allow multiple APP Recorders (up to 5) to call in simultaneously through an
Ethernet connection?

Note: Five instances of the ClearView program will be opened simultaneously, but only
one will be visible on the master station screen.

If yes, then select the Accept multi-recorder to call-in simultaneously through Ethernet
option. In addition, you must select the Monitor Call option on the Connect menu. Also, for
each APP Recorder, you must select the ClearView allows multi-recorders call-in
simultaneously thru Ethernet check box. This is found on the Automatic Tasks tab in the
Recorder Configuration window.

If no, skip to the next step.

4.17.6 Configuring ClearView Actions

You can configure which of the following actions ClearView takes when an APP Recorder calls in, or
when auto-polling occurs.

Print a graph

Print a Fault Summary report

Print a Sequence of Events report

Send an Email

Sync the Recorder time with ClearView

» To Configure the Automatic Printing of a Graph

1.
2.
3.

In the ClearView Configuration window, click the Automatic Tasks tab.
Under When Recorder Call-in or Auto Polling, Do, select the Auto Print Graph check box.

Click the Graph Format button.
The Format All Wave Printing window appears, as shown in the following figure.
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Figure 55: All Wave Printing Window

4. On the Format All Wave Printing window, from the Analog Channel list, select one of the
following:

YScale Optimized (peak)
This option prints the highest peak value measured to the right-hand side of each oscillogram
printed.

YScale Optimized (unit/cm)

This option prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram
printed.

Note: Print fewer oscillograms on a page to increase the resolution on the Yscale.

YScale = Channel Full Scale Optimized (unit/cm)

This option prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram
printed. The value is based on the Full Scale setting in the Point Assignment Record and the
number of oscillograms printed on the page.

Note: Print fewer oscillograms on a page to increase the resolution on the Yscale.

Yscale = User Select Scale (unit/cm)

If you select this option, a Yscale box appears. Enter your preferred volts/cm or amps/cm
scale. This option prints a volts/cm or amps/cm scale to the right-hand side of each
oscillogram printed, which is based on the Yscale you entered.

Yscale Optimized (RMS)
This selection prints the RMS value to the right side of each oscillogram printed.

Note: Print fewer oscillograms on a page to increase the resolution on the Yscale.
If the scale you specify is too small, waveform clipping will occur.
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5. From the Channels list, select one of the following:

= Al
This option prints an oscillogram for each analog channel listed in the Point
Assignment Record.

=  Selected
If you select this option, a Select Channels button appears. Click this button and
then select the specific channels to print.

=  Group
When selected, specific preset line groups can be printed.

6. From the Data Range list, select one of the following options:

= All
This option prints the entire length (X-axis) of all the oscillograms selected for
printing.

= Selected

Each data point in an oscillogram has a number. The starting number is “0” which is
usually the prefault portion of the waveform. The ending number depends on how
long the fault or recording lasted. To print a partial record, X-axis length, enter the
data range.

7. In the #Channels/Page box, enter the number of oscillograms you want on each printed page.
Note: Print fewer oscillograms on a page to increase the resolution on the Yscale.

8. Limited to 100 Cycles per Page check box causes the report to limit to 100 Cycles per page for
each channel displayed on a page.

9. There are two types of triggers, analog triggers and event triggers. You can print these triggers in
conjunction with oscillograms. Triggers are represented by horizontal lines at the bottom of a
printed or displayed page. In the Digital Channel Format list, select how the trigger line should
appear, whether it is normal or abnormal:

=  Sequence Of Events /Triggers (Line on Abnormal)
This selection only prints the event channels or analog triggers that caused the
system to trigger and record. The state of other event channels is not printed. If a line
is shown it represents the period of time the event was abnormal.

= Sequence Of Events /Triggers (Line on Normal)
This selection only prints the event channels or analog triggers that caused the
system to trigger and record. The state of other event channels is not printed. If a line
is shown it represents the period of time the event was normal.

= All Events/Triggers (Line on Abnormal)
This selection prints the analog triggers and event channels that were in an
abnormal state when the record was created. If a line is shown it represents the
period of time the analog trigger or event channel was abnormal.

= All Events/Triggers (Line on Normal)
This selection prints the analog triggers and event channels that were in an abnormal
state when the record was created. If a line is shown it represents the period of time
the analog trigger or event channel was normal.

10. Spread digital among graphs, if Spread Digital check box is not checked, the Analog channels
are printed, then the Event Channels, on each page (See Figure 56). With Spread Digital check
box checked the report shows the digital channels along with the Analog lines together (See
Figure 57).
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11.

12.

13.

14.

15.

16.

No Trigger check box causes the report to exclude Analog Trigger faults from the report. An
Event Trigger will still display if an Event Channel is set up, and an Event Channel caused the
Trigger or an Event Channel changed state while the record was being created.

In the Panel Size box, enter the percentage of space the event and analog trigger lines will use at
the bottom of a printed page.

In the Font Size Global Control box, enter the font size to be used for the title of the waveform
pages and any annotations that may have been added. You cannot change the font on the Fault
Summary Report.

In the Font Size Title Control box, enter the font size for the title that appears at the top of each
waveform or oscillogram page.

In the Annotation Text Size box, enter the font size for any annotations that are added to a
waveform or oscillogram page.

Click the OK button.
The ClearView Configuration window appears.

» To Configure the Email Settings

1.
2.

4.

In the ClearView Configuration window, click the Automatic Tasks tab.
Under When Recorder Call-in or Auto Polling, Do, select the Auto Email check box.

Click the Email Settings button.
The Email Settings window appears, as shown in the following figure.

## Ermail Settings m} X
Save  Cancel

Message 1

|Emai| Address (e.q. sales@appenaginesring. com|

From :
Recipients : add | Delete
[ for Alarm J 4
Check &l
Uncheck Al
EMail Server
Qutgoing Mail [SMTF]: | [~ Secure
Port #: |25
UselID:l [T Show
Auth. Password: | [T Show

[&uth. Password only work, if Secure checkbos is checked)
[~ Auto Send Fault Summary if Logic Filter [LF) True
[~ Don't Auto Send Fault Summary if older than 1 day

Mas. #Emaildbr | 0000

HEmall sent this hour : 0

Figure 58: Email Settings Window

In the From box, type a valid email address.
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5. The Recipients list, add or delete recipients’ email addresses. The e-mail message will be sent to
all of the recipients in this list. If no recipients are listed, click Add and specify a valid email
address.

e  Use the “Check All” button to select all recipients at once.
e  Use the “Uncheck All” button to unselect all recipients at once.

6. For Alarm, checking the box will cause Clearview to send an email once a day if an Alarm has
occurred changing the Alarm List.

7. Contact your network administrator to obtain values for the Outgoing Mail (SMTP), Port#, User
ID fields, and Auth Password.

Note: The master station must have a SMTP/POP3 email account and connectivity in
order to use the email feature.

8. Do you want ClearView to automatically email a summary of every fault each time the master
station automatically retrieves a fault record or whenever an APP Recorder calls in a fault record?

= Ifyes, then select the Auto Send Fault Summary if Logic Filter (LF) True check box. In
addition, on the Automatic Tasks tab of the Recorder Configuration window for each APP
Recorder, verify that the Logic box contains the appropriate value. For more information on
completing the Logic box, see Defining a Boolean Logic Equation in the APP Recorder
Operating Manual.

= Ifno, skip to the next step.

9. Auto Send Fault Summary, do you want the Auto Send Fault Summary function to limit what is
sent to the Master Station to any faults less than 1 day old?
= Ifyes, then click the Don’t Auto Send Fault Summary if older than 1 day check box.
= Ifno, skip to the next step

This function works only if Auto Send Fault Summary is also checked.

10. In the Max #Email/hr: box, type the maximum number of emails that ClearView should send
every hour.

11. From the menu bar, click Save. At this point, you have completed configuring e-mail settings. It is
a good idea to send a test e-mail to ensure that messages will be sent properly. To do this,
complete the procedure, To Test the Email Function.

» To Test the Email Function

In the Send Email window, click the Message tab.
The Message tab appears, as shown in the following figure. From here, you can type an email and
manually send it to everyone in the Recipient list.
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LFigure 59: Send Email Window—Message Tab
1. In the Subject box, type the subject line for the email.
2. In the Message box, type the message.

3. Inthe Attachments list, select an attachment to include. Use the Add and Delete buttons to select
or remove additional files.

4. The Debug checkbox is for APP Engineering use only.
5. Click Send.
» To Configure the Automatic Printing of a Fault Summary Report
1. Inthe ClearView Configuration window, click the Automatic Tasks tab.
2.  Under When Recorder Call-in or Auto Polling, Do, sclect the Auto Print FSum check box.
3.  From the menu bar, click Save.
» To Configure the Automatic Printing of a Sequence of Events Report (SER)
1. In the ClearView Configuration window, click the Automatic Tasks tab.
2. Under When Recorder Call-in or Auto Polling, Do, sclect the Auto Print SeqEv check box.
3. From the menu bar, click Save.
» To Configure the Automatic Syncing of the Times in ClearView and on the APP Recorder
1. In the ClearView Configuration window, click the Automatic Tasks tab.

2. Under When Recorder Call-in or Auto Polling, Do, select the Sync Recorder Time with
ClearView check box.

The date and time from the master station is downloaded to the APP Recorder. This feature is
mainly used by companies that prefer to sync the master station instead of the individual APP
Recorders.

3. From the menu bar, click Save.
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4.17.7 Selecting Recorders for Auto Polling

You can specify which APP Recorders you want ClearView to automatically poll for fault summary files
and fault data.

N

» To Select Recorders for Auto Polling

1. In the ClearView Configuration window, click the Automatic Tasks tab.

2. Under Select Recorders for Auto Polling, select the check box for each APP Recorder that you
want to auto-poll.

3.  From the menu bar, click Save.

4.17.8 Configuring Options
» To Configure Options

1. In the ClearView Configuration window, click the Options tab.
The tab appears, as shown in the following figure.

-

& ClearView Configuration (BINDir=GAAPP Clearviewd) = | B S

Save | Cancel | | Print

I ain ] Automatic Tasks

Allows bonitor Call and Auto Poll by: | Anyone -

™ Double click fault summary to show sequential graph [default: line-group)

0oo

Hangup if connection ta recorder has been idied for minutes

[v¥ Use'aizala Lightning Information [must have agreement from Yaisala and APP Enginesring)

Dropboz [copy newly arrived fault files from one Clear¥iew to another automatically]

Dutgoing : |

Incoming : |

Figure 60: ClearView Configuration Window—Options Tab

2. Do you want to restrict who should be allowed to enable the Monitor Incoming Calls option?

= Ifyes, then from the Allow Monitor Call and Auto Poll list, select the name of your
administrator.

= Ifno, leave the default setting of Anyone.

3. How do you want the fault summary data to appear?

= Ifyou want to view the faulted line group or first line group, select Double click fault
summary to show sequential graph (default: line-group).

= [fyou want to display analog channels in sequential order when a fault record is viewed, skip
to the next step.
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4. After normal communication has been established between the APP ClearView and the APP
Recorder programs, the ideal disconnect situation is for someone at the master station or someone
at the APP Recorder to initiate a disconnect or hang up command. When this is done, both
programs are aware of the disconnect request and can properly close down communications.

However, it is possible for a communication path to be cut without notice. This results in neither
program receiving notice of the disconnect. Therefore, a hang up timer is needed to ensure that
both programs receive an automatic command to release the communications link.

The default hang up timer for both the APP Recorder and APP ClearView programs is 10 minutes.
However, the APP Recorder hang up timer has a delay making its effective default time 10
minutes and 30 seconds. Therefore, in the case of no communications activity, the APP ClearView
program will be the first to initiate a hang up action.

Do you want to make the ClearView the first program to initiate a hang up action in the event of
an unexpected disconnect?

= Ifyes, then in the Hang up if connection to recorder has been idle for X minutes box, type a
value less than 10 minutes.

= Ifmno, skip to the next step.

5. Vaisala Lightning information, if you have an account with Vaisala to receive lightning strike
information, you can use ClearView to correlate lightning strike locations with recorded faults.

To enable lightning information, check the box and then follow instructions to set up Clearview
for Correlation of lightning information in Section 13.4 Vaisala Lightning Configuration on the
Tools menu.

6. Dropbox, using the Dropbox feature allows you to copy fault records to another Clearview on
another network automatically upon arrival.
1. Outgoing: Enter or browse to the path where outgoing Fault files are
2. Incoming: Enter or browse to the path where incoming Fault files will go.

7. Click Save

4.17.9 Printing Clearview Configuration

You can print the configuration information by clicking Print at the top of the screen then selecting Print
Preview or Print. Print Preview allows you to review the report, save, change the printer preferences, and
print.
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4.18 Managing the Phone and Network List

The master phone list contains the phone numbers, IP Address, or Master ID’s of the APP Recorders which
the master station will automatically call. It also contains the passwords that are necessary to access the
APP Recorders.

>

To Configure the Master Phone List

In the APP ClearView window, from the Edit menu, click Phone and Network List.
The Phone and Network List window appears, as shown in the following figure.

Master Phone 2 Network Lisk

[ Phonett ~|[17-6e5-0387 Add
Drag |Use IType |Address!Phnne# |Passwnld |
X Phone 317-536-5300 xyz
X Phone 317-536-501 abc
X IP 195.145.3.3
X 1D APP Master Station
Phone 317-665-0987

Save | Cancel |
[

Figure 61; Master Phone & Network List Window

Do you want to add a new IP address or phone number for an APP Recorder?

If yes, then do one of the following:

If the APP Recorder is connected to a phone line, then from the list, select Phone#. Then in
the corresponding box, type the phone number. You can use any standard Windows format.
Click the Add button.

If the APP Recorder is connected to an IP address, then from the list select IP Addr. Then in
the corresponding box, type the IP address. You can use any standard Windows format. Click
the Add button. For information on configuring DialNet, see Setting Up Dial-up Networking.

If no, skip to the next step.
By default, the first entry that you make is selected, as indicated by the X in the Use column. The

entry with the “X” is the number that APP ClearView will call when it connects to or calls the
APP Recorder. You can activate multiple phone numbers and/or IP addresses.

Do you want to activate or de-activate a phone number or IP address?

If yes, then in the Use column, click the box next to the entry. An X appears when the entry is
activated; it disappears when the entry is deactivated.

If no, skip to the next step.

Do you want to delete a number?
If yes, then right-click the number and then click Delete.
If no, skip to the next step.

Do you want to reorder entries?

If yes, then under the Drag column, click the gray box that corresponds to the entry you want
to move and then move it to its new position.

If no, skip to the next step.
Click Save.
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4.19 Setting Up DialNet

Setting Up Dial-up Networking

DialNet is for users who want to use Remote Desktop or a similar program to access the APP Recorder
using the same phone line as the APP Recorder. The following is the procedure to set up DialNet. This
procedure is also in Readme.txt located inside of the ClearView directory.

Note: If Windows 10 is running Dial-Up Networking will be set to Off and unable to be turned
ON.

To establish dial-up networking, you must complete the setup procedures on both the APP Recorder
(server) computer and on the ClearView (client) computer.
For Windows 7 and 10

Dial-up Networking using Windows 7 and 10, is supported on a case-by-case basis. To setup Dial-up
networking with Windows 7 or above, please contact APP Engineering support at (317) 536-5300.

Things to Remember
= The Dial-up network IP Address of the Recorder is (200.200.200.200)
= The Dial-up network IP Address of the ClearView computer is (200.200.200.201)

= Use IP:200.200.200.200 to call the Recorder when using Remote Desktop or UltraVNC or
whatever

»  The dial-up network can only be disconnected by the application that started it.
= The dial-up network will stop the Internet connection and also could stop some local LAN.

= The Internet will resume automatically after the dial-up network connection is disconnected.
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5. Working with Fault Records

Working with Fault Records
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5.1 Retrieving the Fault Summary File

The Fault Summary file shows a summary of faults and associated triggers for the currently selected APP
Recorder. The number of faults contained inside the Fault Summary file is controlled by a setting in the
APP Recorder’s configuration. Typically, the APP factory sets the number to 250, but it can be changed at
your discretion. The larger the number, the longer it takes to retrieve the Fault Summary file.

» To Get the Fault Summary File
1. In the APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to retrieve a fault summary file.

2. Right-click anywhere in the table portion of the APP ClearView window. The menu shown in the
following figure appears.
Get Fault File(s)
Get Fault Surnrmary File

Update Selected TV Fault Leoation(s)
Find TW ¢ factar

Find T tirme calibration

Do Lightning Info

Print Fault Sumrmary List >
Print Fault Surmmary of ¥
Change Viewing Path ¥

Merge or Save Selected Faults As .
Figure 62: Summary and Fault Menu

3. Click Get Fault Summary File.

Tip: You can also retrieve the Fault Summary file by clicking the icon shown in the
following figure.

APP ClearView

File Edit Connect Maintenance tinuous Recor Tools Help
IRU! Dummy Station L]
Slsla-zg| w2l 0|B -4 -] Y
Retr Get & ]Duotnon(ms] ISync
Get Range ...
Show Range

Figure 63: Get Fault Summary File Icon
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4. The Fault Summary file is immediately uploaded. In the APP ClearView window, the Fault
Summary tab is populated with transient and extended fault records.

APP ClearView

2 || ==e= Recerty ON =sse
3 | |71 e Yanalog Chareel 1
(2]

-

Andlog/Event Trggers
woisthy ON memm

Faul Loc /Lighting [~ Em

File Edit Connect Maintenance Contnuous Recording Tools Help
[R01 - 342 Staion =] T ShowAtinFolde
& mla-=l@l v 2] |0 -a -] rure
Fistiieved | Fauk [ ¥ Daelime | Dustioriens) [ Syme | LF | Type | FLAg | TestG | Description [f ar)
FOO3S 0/20/202410:2952567083 70 ock YT
MOOSS (3/20/202410. 2352 567083 30000 lock Y Ew
EDO035 03/20/202410: 2352 567083 30000 lock. A Ext
FOO34 0313024054204 850729 200 ock v Y
MOO34 (3132024084204 850729 30000 lock Y Es ¥
0034 (3132024084204 860723 30000 lock ¥ Ex ¥
FO0z3 03/01/202411:12:42 168021 200 lock. A T Y
MO033 03A1/202411:1942 165021 30000 lock Y Es Y
0033 O3A1/202411:1942 162021 30000 [ Y Ew Y
Fo0R2 /202460 20 lock ¥ o1 ¥
Moo32 03A1/2024111603 380771 30000 lock Y Ed ¥
EDO32 03A1/2024111603 380771 30000 ock Y Es Y
FoO0 (301 /202408 5556, 250000 200 lock v ¥
MO0z 0301 /2024-08: 5656 250000 30000 lock. A Exdt Y
0031 03/01/202408:56:56.250000 30000 ock Y Ex v
FoO3 03A1/202408 5146, 908542 200 ock Yo
MOO30 3A01/2024-08. 5146 06542 30000 lock ¥ Ex
E0030 O0/01/202408 5146 08542 30000 lock Y Ed
FO0Z3 2NB/20241046 59022604 200 lock ¥ Y
MO0Z3 (2NE/2024104559 022604 40000 otk Y Ew Y
E0029 (262024104659 022604 40000 lock ¥ Ex ¥
FoOz3 2152024133550 279975 200 lock: v Y
MO0z8 2152024133550 279375 30000 ock Y Es Y
0028 (252024133550 279375 30000 lock Y Ew ¥
FO027 2N5/20241332131023% 200 lock ¥ o1 ¥
Mooz? 02A5/202413 3219102356 40000 lock Y Ex ¥
0027 RAS/2024133219 102356 40000 lock Y Es Y
<
B o 0a [ SER D]
For help, press F1 Menitoring income call.

Figure 64: APP ClearView Window with Retrieved Fault Summary Information

Only the Fault Summary file is retrieved. Oscillograms cannot be viewed because the

data has not been retrieved. Also notice that there are no check marks in the Retrieved

Note:
column.
File Type Definitions:
L]
L]
L]
[ ]
5.2

F — Transient Fault Record

E — Extended Oscillography Record
M — RMS Plot Data (Derived from Extended Oscillography Record, E file)
W — Traveling Wave Fault

Retrieving the Fault File(s)

The Fault Summary tab of the APP ClearView window now displays all of the fault records from the
APP Recorder. However, none of them have been saved to the master station computer. You need to

complete the retrieval process by selecting specific fault records.

Retrieved records are in COMTRADE format. You can view them with the APP ClearView software or
with any COMTRADE viewer.

The time it takes to retrieve data is dependent on the record length(s), the number of records being
retrieved, and the type of connection between the master station and the APP Recorder (i.e. Modem or

Network).
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» To Get the Fault File(s)

1.

Note:

In the Fault Summary tab, click the row(s) of the fault record(s) that you want to retrieve. To
retrieve multiple records at the same time, highlight multiple rows by using the standard Windows
Control and Shift key functions.

Do one of the following to get one or more files:

e Right-click any of the selected rows. From the menu that appears, click Get Fault Files.
e Click the = | down arrow then click Get.

If you are not already connected to the APP Recorder, the master station will first attempt
to connect to it automatically.

Once a fault record has been retrieved, a check mark will appear in its row under the Retrieved
column, as shown in the following figure.

File Edt Ceonnect Maintenance Contnucus Fecording Tools  Help
[ROT -0 Sttion | I Show Alin Fokdsr 3 [Alasms: OFF]
= Arislog/Event Triggers |
slsla-=m| wlelo] 2] BB -la -] ] rCouc 8 —Fem ot oees
Ristived | Fad ¥ Daelie Dustoning] | FIT ALy | Tew | Descsption - i s Racartly ON wemn
v i 24 ot v 1o [ [ | | T lanaog Chanoel 1
W FOaIT ONAN4155T42 9713 120 ock Y D 2
N Mon3? QUAUAA155942 920013 0000 k. Y En
v ED0GT 03/20/2024-15:59. 42927813 30000 lock ¥ Ed g
-\f FOOs 03/20/202410: 35:00 283836 i) lock L | A —J
W WO OXAV2410B002BH®  F000 [ S - v —
W E0035 VA0 50028569 W00 lock Y E# Yy =
vl’ FOO3s 03/20/2024.10: 2952 587083 00 lock ¥y T
v MO0 OVA2410 2352567083 30000 ock Y Ew
W E003S (V2SO ZRELSE08T W00 lock Y Em
vl’ FODH 031137202408 4204 850729 200 lock ¥ T A
v MO034 (3NVACA0N 4204850729 0000 ock: Y Ew ¥
v E003 BNY2ACA034204 860729 0000 e, Y Em kil
v Fo033 Q301 /2024111342 168021 a0 lock v T A
\f Ll iee] 02A0172024.11:1%:42 168021 0000 lock Y Ed Y Faull Loc /Lighining [~ Em
W 2] O301/2026111942 168021 30000 lock ¥ OEM ¥
W Foo32 03401 /2024111603361 771 a0 lock Ls T A
\f Mooz 03/01/2024-11:16:03.981771 30000 lock. L4 Ext b
W Eo 0120241 116039817 W00 lock Y Ed y
v Foast 03001 /2028.08:56:56. 250000 200 och, Y T ¥
V'f MO0 03A01,/2024-08:56:56. 250000 30000 lock ¥ Es A
W E00H Q3N /20040856:56.250000 30000 ock ¥ Es i
W FOT20 (01 /20240951:85.900542 200 Lk, Y T
W MO0 03A01,/2024-08:51 459308542 30000 lock ¥ Es
\f E00GD 03A01/2024-08:51.46.908542 0000 lock ¥ Em
W oz (AN I0 450204 0 ok vy T k3
v MO0 02M1652024-10:46:53. 022604 40000 lock ¥ Ex A w
< >
B Fourous [ SER0s]
For help, press F1 (Get 240216, V04659023, -5 RO1-XYZ Station APPEOLAPP | Monitoring income call.

Figure 65: APP ClearView Window with Retrieved Fault Records

APP ClearView places retrieved records in the C:\APP Recorder\Data folder. However, if you
specified a different path during the installation process, ClearView places the retrieved records there
instead.
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5.3 Viewing the Pop-Up Menu for Fault Records
When you right-click on a specific fault record in the Fault Summary tab, the following menu appears.

Graphic and Data Analysis of W0Z9-1
Get Fault File(s)
Get Fault Surnmary File

Show Fault Record Info, of WW0029-1
Redo Fault Location of W0029-1
Update Selected T Fault Looation(s)
Find TV ¢ factor

Find T time calibration

Do Lightning Info

Print Fault Surnrmary List »
Frint Fault Summary of Wr0029-1 b
Print Sequence of Events of W0029-1 ¥
Frint &l Waveforms of W0029-1 »
Copy Selected Fault(s) »

Delete Fault File{s)
Change Wiewing Path ¥
berge or Sawve Selected Faults &s ..,
Figure 66: Summary Window and Fault Record Pop-Up Menu

Here, you can select various features related to the highlighted fault record. If you have selected multiple
records, the record with the larger fault ID is referenced in the pop-up menu.

The following sections describe these menu items in more detail.

5.4 Viewing a Graphic and Data Analysis of a Fault Record
» To View the Graphic and Data Analysis of a Fault Record

In the Fault Summary tab, right-click the fault record that you want to view.
If no other graphs are already open, then the Graphic and Data Analysis window appears. This
window displays the oscillogram for the fault record.

If one or more Graphic and Data Analysis windows are already open, then the Graphic Choices
menu appears.

| Mew Graph

Fieplace Graphit

EMD-2 of Graph#i

Cancel

Figure 67: Graphic Choices Menu
Do one of the following:

* To open another Graphic and Data Analysis window, click New Graph.

= To replace the data in the first Graphic and Data Analysis window with the data for the
selected fault data record, click on Replace Graph#1.
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* To put the data for the selected fault data record as END-2 into Graph#1. If END-2 in
Graph#1 already has data, it will be replaced.

Tip: Open one graph as END-1 then use the APP Recorder list to switch to a different APP
Recorder and select another fault as END-2.

5.5 Viewing the Fault Record Information

You can view detailed Fault Record Information for a fault, which includes the maximum and minimum
RMS values for each analog channel as well as trigger involvement.

» To View the Fault Record Information

1. Inthe Fault Summary tab, single-click the fault record that you want to view.
2. Do one of the following:
e Right-click the fault record that you want to view and select Show Fault Record Info.

e  (Click the s>icon.

The Fault Record Information window appears.

* Fault Record Information — 1Ol =|

—Station Information
Mame: R101-Cuthbert Primary 115_46Kyw
# Analog Channels: 24 # Event Channels: 13 # Trigger Channels: 30
Fault: F4736
Sample Rate: 4800 Hz Time of Fault: 12/04,/2007-08:35:17.194167
Pre-fault Length: 959 cycles [ 159,79 mSec |
Post-fault Length: 3324 cycles [ 553.96 mSec ]
Total fault Length: 4282 cycles [ 71375 mSec |
—Analog Channels
Description | MasiRMS) | MiniRMS) | Abs. Ful Scale | Triggered |~
AT:PH 34MPS-H.5. 115/46kW BKS A & B 283.00 & 78.054A 4.37 kA T1:(AT)PH 3 AMPS- H.5. 115/46kY BKS & & B
A2PH 2 8MPS-H.5. 115/4BkV BKS A & B 117.984 80.79 A 4.37 k&
A3PH 1 AMPS-H.5. 115/46kV BES & & B 361.47 & TAFTA 4.37 kA TX[AIPH 1 AMPS-H.5. 115/46KY BKS & & B
A4MNEUT AMPS- 115/46KY BANKS 4 & B 0934 0494 4.37 k&
ABPH. 3-GVOLTS- 46k BUS 26.91 kY 16.84 kY E7.37 kY TH[A5)PH. 3-G WOLTS- 46kY BUS
ABPH. 2-GVOLTS- 46k BUS 26.99 kY 2B.53 kY E7.37 kY
ATPH. 1-GVOLTS- 46k BUS 2721 kY 26.26 kY E7.37 kY
ABPH 3AMPS- GCB 122 - SHELLMAN 48KV 125.38 4 54.42 4 E.56 ka
A3PH 2 AMPS- GCB 122 - SHELLMAN 4BkY 158,42 4 85.45 4 E.56 ka
AT0ONEUT AMPS- GCB 122 - SHELLMAN 46kY 4754 1304 E.56 ka
A11:PH 1 AMPS- GCE 122 - SHELLMAN 46kY 127.14 4 E374 A E.56 ka
A12PH 3 AMPS- GCE 132 - CUTHBERT 48KV 140334 74.80 A E.56 kA
A13PH 2 AMPS- GCE 132 - CUTHBERT 48KV 127.294 111.364 E.56 ka
A14PH 1 AMPS- GCE 132 - CUTHBERT 46Ky 135,36 4 97634 6.56 k&
ATENEUT AMPS- GCB 132 - CUTHBERT 46kY 3E24 0.84 4 E.56 ka
A16:PH 3 AMPS- GCE 552 - BLUFFTON 48Ky 1.40 ka 0304 E.56 ka T1E:[&16)PH 3 4MPS- GCB 552 - BLUFFTO...
A17.PH 2 AMPS- GCE 552 - BLUFFTON 48Ky 28334 0354 E.56 ka
A18:PH 1 AMPS- GCE 552 - BLUFFTON 48Ky 48.34 A 1484 E.56 ka o
ATENEUT AMPS-GCE 552 - BLUFFTON 48KV 1.37 ka 0324 E.56 ka T19[A19MNEUT AMPS- GCB 552 - BLUFFT...
A20:Spare 0.00% 0.0y 0.00Y
A21:Spare 000w 0.ooy 0.00Y LI
Graph Sequentially | Graph Selected Analog Channel(s] | Cloze |

Figure 68: Fault Record Information Window
3. After examining the data, you can select analog data to plot graphically by holding down the
Control key and then clicking the desired channels. You can do one of the following:

e To display the selected analog channels in a graph, click the Graph Selected Analog
Channel(s) button.

o To display the selected analog channels sequentially, click the Graph Sequentially
button.

4.  When you are finished viewing the information, click the Close button.

Working with Fault Records 5-6



Note: You can leave the Fault Record Information window open while you work with other fault
records. This window will stay on top of other windows until you close it. You can choose
a different fault record by clicking the Fault Summary tab or by switching to a different
substation. Click this menu again to update this information displayed in this window.

5.6 Redoing the Fault Location Calculation for a Fault Record

There are two types of Fault Location methods available with the APP Engineering DFR. The 1% is an
impedance-based method the 2" is Traveling Wave method. This function applies to both methods. Below
describes redoing the Fault location calculation for each fault location method.

» Impedance Based Method

If ClearView contains a properly configured Line Group Record, and there is sufficient transient data, the
fault location calculation is performed automatically by the APP Recorder. However, you may want to
perform a manually activated calculation in the following situations:

1. The line-group record may not have been loaded on the APP Recorder at the time of the fault.

2. A COMTRADE record for another DFR might need a manually activated fault location
performed.

3.  Within the Graph and Data Analysis window, the user zooms in on a transient oscillogram and
wishes to perform another calculation.

The APP Recorders use an impedance-based method for calculating the distance to fault. The APP
Recorder itself uses a single-ended calculation. A double-ended calculation can be performed by pulling
data from each end of a faulted line back to the APP ClearView master station software and manually
initiating a double-ended calculation command.

For the system to automatically perform a single-ended fault location calculation the line length, positive
resistance (R1), positive reactance (X1), zero resistance (R0), and zero reactance (X0) must be entered into
the Line Group Record. Also, the analog channel physical connection must be a phase-to-ground
connection.

» Traveling Wave Method

If Traveling Wave (TW) boards and connections as described in the APP Recorder Manual has been
established and A Line Group and TW channels are configured Traveling Wave records can be created.
(See Section 6.18 Configuring Traveling Wave Channels). Also, for more information see below Section
5.7 Traveling Wave Fault Location).

Redoing the Traveling Wave calculation may be needed if a user calibrated the C Factor or a Time
Calibration has been done after the fault record was created then you will want to redo the fault location
calculation.

» To Redo the Fault Location Calculation for a Fault Record

1. In the Fault Summary tab, right-click the fault record.

2. Click Redo Fault Location of FXXXX or WXXXX(where XXXX represents the fault number).
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5.7 Traveling Wave Fault Location

Introduction

Travelling Wave Fault Location (TWFL) is a method to determine the location of a fault on an electrical
line. The level of accuracy compared to other methods is such that the time needed to visually search for
the fault in the field is greatly reduced.

By using the information about the length of the line, the time of when the fault was recorded, and the
velocity at which the fault moves along the line (information which is known at the time of setup), the
Recorder’s TWFL feature can determine the location of the fault along the line.

Concept

The concept of travelling wave fault location is based on the relation between distance travelled
(displacement) and time. From classical kinematics, we know that displacement is proportional to the time
taken for that displacement,

x <t

where x is displacement and t is the time taken for the that displacement. Then the constant of
proportionality between the two quantities is the velocity c,

x =ct

5.7.1 Single End and Double End

Single end and double end TWFL refers to the configuration of the TWFL apparatus. Single end TWFL,
only one end of the line is setup to record TWFL data. Double end TWFL, both ends of he line are setup to
record TWFL data. Because double end TWFL returns twice the amount of data compared to single end
TWFL, double end TWFL is generally more likely to be more precise in locating faults along the line than
single end TWFL.

5.7.2 Double End TWFL

GPS GPS

FAULT
>

—wi/\_=* + N\w—

Figure 69 Double Ended Traveling Wave Fault Location

The diagram above represents a double end TWFL setup. DFR1 represents the DFR on left end of the line,
and DFR2 represent the DFR on the right end of the line. The FAULT happens at some undetermined point
along the line and the signals of the fault, W1 and W2, travel along the line away from the fault towards
DFR1 and DFR2 respectively. The peak amplitude of W1 and W2 can be either positive or negative. Both
DFR1 and DFR?2 are receiving signals of GPS TIME (through IRIG-B) and therefore are synchronized in
time.

Let t, be the time that the fault happens at FAULT, and W1 and W2 are generated simultaneously. W1 and
W2 travel along the line with speed c. Let t; be the time that the signal W1 reaches DFR1 and let t, be the
time that the signal W2 reaches DFR2. Let L be the total length of the line, and L, be the length of the line

from DFR1 to FAULT, and L, be the length of the line from DFR2 to FAULT.
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L; and L, are unknown and are the final quantities we are trying to determine. To do this, we must first
determine t,, which is also unknown. We can do this by using the time data collected by DFR1 and DFR2,
t; and t,.

The time taken for W1 to travel from FAULT to DFRI is t; — t,. Similarly, the time taken for W2 to travel
from FAULT to DFR2 is t, — t,. Using the relationship between displacement and time described earlier,
this gives us the equations,

Ly = c(t; — to)
Ly, = c(t; — to)

Then the sum of L; and L, should give us the total line length L,
L=c((ts = to) + (t2 — o))

The Recorder then uses this equation to solve for t,, and subsequently for L, and L.

5.7.3 Single End TWFL

GPS
v DFR

T A\ ECHO1 ~
F ~—_ECHO2¢ /

Figure 70 Single Ended Traveling Wave Fault Location

The diagram above represents a single end TWFL setup. DFR represents the DFR on the recorded end of
the line. The FAULT happens at some undetermined point along the line and the signal of the fault, W,
travels along the line away from the fault towards DFR. The peak amplitude of W can be either positive or
negative. DFR is receiving signals of GPS TIME (through IRIG-B). When W reaches the DFR, it will
reflect as ECHO1, which is similar to W, but diminished in amplitude, and travels away from DFR towards
FAULT. When ECHO1 reaches FAULT, it will reflect as ECHO2, which is similar to ECHOI1, but
diminished in amplitude, and travels away from FAULT towards DFR.

Let t, be the time that the fault happens at FAULT, and W is generated. W travels along the line with speed
c. Let t; be the time that the signal W reaches DFR and ECHO1 is generated. Then let t, be the time that
the signal ECHO2 reaches DFR. Let L be the length of the line from DFR to FAULT.

L is unknown and is the final quantity we are trying to determine. Because the speed at which a signal
travels along the line remains invariant, we know that the time between ECHO1 leaving DFR and ECHO2
reaching DFR is twice the time taken for W to travel from FAULT to DFR. Meaning, if we let At be the
time taken for a signal to travel the distance L, then the distance a signal has to travel from DFR to FAULT
and to be reflected back to DFR from FAULT is 2L, and the time it will take to travel that distance is 2At.
So, the time taken for a signal to travel from FAULT to DFR, At is,

=t

At =
2

Working with Fault Records 5-9



Then from the relationship between displacement and time described earlier, the distance from DFR to

FAULT is,
=t
L=c(*57)
‘A2

NOTE: The Recorder does not calculate single end TWFL automatically. The time-mark data and
this equation must be used in conjunction by the user to determine the distance to the
fault.

5.7.4 SOFTWARE
To use the TWFL feature, APP software version 2.9.8 greater must be installed.

All TW fault records have a fault number prefixed with W and will have a fault type of Tw. The TW faults
will be listed in the fault summary list with other faults. The format of the fault numbers is Wxxxx-xx and

will increment before and after the dash accordingly for each fault or set of faults. The date and time of the
beginning of the fault is shown in the Date-Time column to the right of the Fault column.

* APP Clearview M=

File Edt Conmect Maintenance Continuous Recording Tools  Help

|F\D2 Dummy Station j I Show&llin Folder 343 ‘

= Analog/E vent Triggers
alwla-s|@] wlels] &l M8 s ] D e g P Dl e
Fistrieved | Faul | ¥ Date-Time [ Duation(ms) [Spnc | LF [ Type | FL/g | Test/G | Desciption (ifary) =| & Recently ON

W /00037 07/18/2024-09:30:41. 107517 17 Iock Yo Twl F TW Channel 1 =

v |07 317 ok [V [Tel [F | ] el 1 2

W w0035 07/18/2024-08:00:45.629642 17 lock hs Twl F T Channel 1

W w0034 07/18/2024-08:00:02.136517 17 lock A4 Twl F T Channel 1 T

W W0003-3 07/18/2024-07:54:24. 966850 17 lock A4 Twl F T Channel 1 j

W WA0003-2 07/18/2024-07.48:58.809245 17 lock A4 Twl F T Charnel 1 —

Wf0003-1 07/18/2024-07.46:56.349021 17 lock A4 Twl T Charnel 1 B

W w0338 DE/27/2024-13.4172836325 17 lock Yo Twl Tw/ Charnel 1

W wOO0337  DE/27/2024-133730.312086 17 Iock Yo Twl Tw/ Charinel 1

W W003-36 0B/27/2024-13:35:16.745134 17 lock hs Twl T Channel 1

W Ww0003-35 06/27/2024-13:34:11.303000 17 lock hs Twl T Channel 1

W WO003-34 06/27/2024-13:33:31. 373877 17 lock A4 Twl T Channel 1
W WO003-33 06/18/2024-11:41:47.610297 17 lock A4 Twl F T Channel 1
W WAO0003-32 06/18/2024-11:41:31.560210 17 lock A4 Twl F T Charnel 1
W Wf0003-31 06/18/2024-11:41:15.826606 17 lock A4 Twl F T Charnel 1
v wOO003:30  D6/18/2024-11:27.30.267893 17 lock Yo Twl F Tw/ Charnel 1 FaultLoc / Lightring [~ Km
v wO00323  DB/18/2024-11:2715.449788 17 Iock Yo Twl F Tw/ Charinel 1 Line Mame: Twi:Tw Channel 1
W W003-28 0B/18/2024-11:27:03.307760 17 lock hs Twl F T Channel 1 Bwel TWNA
v WODD327  06/19/202411:12:41.964242 17 [ ¥ TwlF TW Charnel 1 Dislam B0 00 miles
W WO003-26 06/18/2024-11:12:26.179082 17 lock A4 Twl F T Channel 1 Line Length: 100,00 miles
W WO003-25 06/18/2024-11:12:11.740185 17 lock A4 Twl F T Channel 1
W WA0003-24 06/18/2024-10:58:56.806833 17 lock A4 Twl F T Charnel 1
W WAO0003-23 06/18/2024-10:58:44.163230 17 lock A4 Twl F T Charnel 1
W wOO0322  D6/18/2024-10:5830.538788 17 lock Yo Twl F Tw/ Charnel 1
W wOO0321  DE/18/2024-10:5354.323196 17 Iock Yo Twl F Tw/ Charinel 1
W W003-20 0B/18/2024-10:43:32.001 226 17 lock hs Twl F T Channel 1
W Ww0003-19 06/18/2024-10:43:21.443255 17 lock hs Twl F T Channel 1
‘</| WINAAR NRARZNZAINATT3 PRI 17 Inck Vo Twil F | TW Channel 1L|LI

Fault Data I

,ﬁﬁln press FL | Monitoring income call, ‘l

Figure 71 Fault Summary, Summary Tab

To see the information about a fault, click once on a fault to highlight the fault, then click the Inf tab to the
right of the fault summary list, the following screen appears.
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8 99 i ;s 2 e

file Edit Connect Maintenance Continuous Recording Teols Help
[ROT: vz Substation | ™ Show &llin Folder it [Alarms: ON]

[4PF FaulSummary]
Company=APP Engineering

Analog/Event Triggers
—— Previously ON ——
==== Riecertly ON ====

ReclD=1

Faithame=w/0303-30
when=12/20/2020-14:36:46. 768620
1sDayLightSaving=0

Timelode="5¢

Timeualty=0

Events=X,

615 | Aewing

pH

IsTestRun=N

.

IsLogF=7
Prefauil-0.853
Postfault=16 205
Th/_t1=0 768619667
Tw/_t2=0 768621392
T Desc=Twl:TW Channel 1
W Line_i=0
T/ Linehiles=0.123
Tw cl=0.571410
T/ “tcal_us-0.000000
I5F suLocE kist=Y
FaulLocs="Tiw/" Channel” ™1 ~TWINAID.00310.163I0

e st=inl clg, dat
Wersion=v3.6.1

Fault Loc / Lighining| [~ Km
Cie Naree: Tw Channel 1
Type: TW

Duration: NA

Distance: 0.003 miles

Line Lenglh: 019 miles

Fault Data

For help, press FL Income call monitor off.

Figure 72 Traveling Wave Fault, Inf Tab
» The fault summary values relevant to TWFL are:

TW_t1

For double end fault location, this value indicates the time when the fault arrived at the local DFR on the
end of the line the fault was recorded. Therefore, TW_t1 and TW_t2 should have their respective values
swapped for the fault recorded at the remote DFR on the other end of the line. The value is a fraction of a
second at a nanosecond precision.

For single end fault location, this value indicates the time when the fault arrived at the DFR on the end of
the line the fault was recorded.

TW_t2

For double end fault location, this value indicates the time when the fault arrived at the remote DFR on
the other end of the line the fault was recorded. Therefore, TW_t1 and TW_t2 should have their respective
values swapped for the fault recorded at the remote DFR on the other end of the line. The value is a fraction
of a second at a nanosecond precision.

For single end fault location, this value may or may not be displayed and can be disregarded.
TW_Desc

This value represents the name given to the channel that recorded the fault. It is set in the PAR and the
default format is Tw#:TWChannel #. The channels are incrementally numbered automatically in the PAR
at time of setup.
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TW_Line_i

This value represents the line the channel recorded the fault from. It is set in the PAR and the format is and
integer. The default line number is automatically to 0 in the PAR at time of setup.

TW_LineMiles

This value represents the length of the line the channel recorded the fault from. It is set in the PAR and the
format is a number in miles with a 3-decimal place precision.

For double end fault location, the length of the line from the local DFR to the remote DFR should be
known and input into the PAR at time of setup.

For single end fault location, the length of the line is from the local DFR to where the line terminates.
However, this information is not used for single ended calculation.

TW_cf

This value represents the speed of light factor used to calculate the distance of the fault from the DFR. It is
set in the PAR (¢ factor) and the format is a number that is a fraction of the speed of light with a 6-decimal
place precision. The default line number is automatically to 0 in the PAR at time of setup.

TW_tcal

Time from a Fault to each end of the line should be symmetrical relative to where the fault occurred on the
line. If differences in infrastructure of the stations at each end or some other factor causing the time not to
be symmetrical, you can use tcal to calibrate the time to obtain a better result. Time Calibration does not
have to be done until the first TW fault record has been created. The field is 3 decimal place precision and
the value is 0.000 unless it is adjusted by a user using the Time Calibration process. To determine the
calibration factor and entering it into the Point Assignment record see (5./0 Find TW Time Calibration
(tcal).

FaultLocs

This value includes information about the location of the fault including the channel that recorded the fault,
the fault type, the region the fault was recorded in, distance to the fault, and the length of the line. The
format is ~TW”Channel* *#~TW|NA |x.xxx|x.xxx|0 where # is the channel number and first x.xxx is the
distance to the fault and the second x.xxx is the length of the line.

5.8 Update Selected TW Fault Location(s)

If a user manually copies a TW fault into the Clearview data folder then use Update Selected TW Fault
Location to calculate the fault distance.

1. Right click on the fault record that you would like to update the location for.

2. Click Update Selected TW Fault Location(s) in the pop-up dialogue.
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5.9 Find TW C Factor

Calibration does not have to be done until the first TW fault record has been created. If the distance to
fault result is not correct, the ¢ factor can be recalibrated to obtain a better result.

» To calibrate the c factor

1. Right click on the fault record that you would like to recalibrate for
2. Click Find TW ¢ factor in the pop-up dialogue

3. Enter the Actual Fault Location in miles

x
Enter (in miles):
I
| 0K I Cancel
4. Click OK

5. Then enter the Other End Time from IRIG-B value. This value is obtained from the
corresponding TW fault record of the remote end of the line

Other End Time from 1PPS |

Enter or Change [in second]:

[ 5

6. Click OK

7. The c factor calculated from the two quantities entered is then shown in the text field. The user
may choose to accept this calculated ¢ factor value by clicking OK, or enter their own.

Fraction Of Lightspeed @

c-factor:

Ok | Cancel |

8. To update the ¢ factor in the Point Assignment Record, you may copy this value and paste into
the Point Assignment Record.

9. Click OK.

5.10 Find TW Time Calibration (tcal)

Time Calibration does not have to be done until the first TW fault record has been created. If the time of
the traveling wave is not symmetrical at each end of the line, you can use tcal to calibrate for differences in
infrastructure of the stations or other factors causing the time inconsistency. The time can be recalibrated to
obtain a better result.
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» To set the Time Calibration (tcal)

1. Right click on the fault record that you would like to recalibrate.
2. Click Find TW Time Calibration in the pop-up dialogue.

3. Enter the Actual Fault Location in miles.

x
Enter (in miles):
I
| 0K I Cancel
4. Click OK

5.  Then enter the Other End Time from IRIG-B value. This value is obtained from the
corresponding TW fault record of the remote end of the line.

Other End Time from 1PPS |

Enter or Change [in second]:

ak I Cancel

6. Click OK

7. The teal calculated from the two quantities entered is then shown in the text field. The user may
choose to accept this calculated Tcal value by clicking OK or enter their own.

- -
time calibration (in us) @

Cancel

8. To update the tcal in the Point Assignment Record, you may copy this value and paste into the
Point Assignment Record.

9. Click OK.

5.11 Correlating Lightning Information

If you have an account with Vaisala to receive lightning strike information, you can use ClearView to
correlate lightning strike locations with recorded faults. Be sure you have the “Use Vaisala Information”
box checked in the Clearview Configuration Options Tab see Section 4.17.8 Configuring Options, and see
Section 13.4 Vaisala Lightning Configuration for setup instructions.

» To Correlate Lightning Information

1. In the Fault Summary tab, right-click the fault record.
2. Click Do Lightning Info.
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5.12 Printing the Fault Summary List

You can preview or print the list of faults displayed in the Fault Summary tab.

N

» To Print the Fault Summary List
1. In the Fault Summary tab, right-click anywhere.

2. Point to Print Fault Summary List and then do one of the following:

= To preview what will be printed, click Preview.

= To send the contents to the printer, click Print. Then complete the fields in the Print window

and click the OK button.

5.13 Printing the Summary of a Fault Record

You can preview or print the information displayed in the Fault Summary tab for a specific record.

» To Print the Summary of a Fault Record

1. In the Fault Summary tab, right-click the fault record that you want.
The pop-up menu appears.

2. Point to Print Fault Summary of FXXX and then do one of the following:

= To preview what will be printed, click Preview.

* To send the contents to the printer, click Print. Then complete the fields in the Print window

and click the OK button.
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5.14 Printing the Sequence of Events Report for a Fault Record

You can preview or print the sequence of analog and digital triggers for a specific fault record. The
following figure shows a sample report.

AFF Sequence of Events Report 3122012

Station Name : R101-Cuthbert Primary 115/46Kv
Fault Name : F4708

Fault Time :  12/04/2007-08:35:17. 184167
Clock : SYNC{lock)

Pre-Fault : 150.792 ms

Post-Fault : 553958 ms

Sequence of Events : E1T18,T27 T1E, TS T3 E1ZT128,

Fault Location

Line Mame : CUTHBERT PRIMARY - GCB 552 - BLUFFTON 48KV LINE
Type: AG

Dwration : 2,14 cycles

Distance :  7.90 miles

Seguence of Events

Seconds EventTrigger Mow Mormal Description

0.180 =9 [E5) Mo SUMMARY TEST POINT- AUNATE IN ALARM- CUTHBERT 115H48k¢
+0.000 T18 =1.00{unger) No  (A1NEUT AMPE- GCH 552 - ELUFFTON 4856V
+0.001 T27 =0.06{0wer) Mo [45) HD Trgger - PH. 33 WOLTS- L6V BUS
+0.003 T168 =7.00{under) MNo  (16/PH 3 AMPE- GCB 552 - BLUFFTON 4564
+0.008 TS ==Linger Mo [AS)PH. 33 VOLTS- 46KV BUS

+0.011 T3 =7.00{Under) Mo [AZJFH 1 AMPE-H.2. 11386V EKE ABE
+0.013 Ei2 Close Mo  TRIP COILENERGIZED BY PROTECTIVE RELAY- 508 £52- SLUFFTON 48KV
+0.018 T27 <0.06{Cwer) Yos  (Abromsl for 15ms since «0.001)

+0.019 T1 =7.00{Under) Mo [S1PH3 AMPS-HE 11586V BKE A BB
+0.041 T27 =0.06{Cwer) Mo (5] HIZ Trigger - PH. 3G WOLTS- 46k BUS
+0.042 T <7.00{Under) Yos  (Abnomal for 23 ma since +0.019)

+0.048 T3 <7.00{Under) Yos  (Abromsl for 35 ms since «0.011)

+0.04% ES Close Mo  STATUS GC3£552- BLUFFTON 45kv
+0.051 E12 Open Yos  (Abromsl for 38 ms since «0.013)

+0.054 T8 <7.00{under) Yes  (Abnamal for 51 m since +0.003)

+0.055 TS <=Lnger Yes  [Abromsl for 50 ms since +0.005)

+0.056 Tig =1.00{Unger) Yas  [Amormal fr 56 ma snce <0.000)

+0.057 T27 <[.06{Ower) Yes  [Abnomal for 15ms since +0.041)

+0.554 E1 Close No  [(4bnamsl sincz -0.160)

+0.554 E8 Closz Mo  [(Abnarmal sings +0.049)

Figure 73: Sequence of Events Report for a Fault Record
» To Print the Sequence of Events Report for a Fault Record

1. In the Fault Summary tab, right-click the fault record that you want.
The pop-up menu appears.

2. Point to Print Sequence of Events of FXXX and then do one of the following:

= To preview what will be printed, click Preview.

= To send the contents to the printer, click Print. Then complete the fields in the Print window
and click the OK button.

5.15 Printing All Waveforms for a Fault Record
You can preview or print oscillograms for a specific fault. You can optionally include a fault summary.
> To Print All Waveforms for a Fault Record

1. In the Fault Summary tab, right-click the fault record that you want.
The pop-up menu appears.

2. Point to Print all Waveforms of FXXX and then do one of the following:

=  To print just the oscillogram graphs, point to Graphs.
=  To print the oscillogram graphs and the fault summary, point to Fsum + Graphs.
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3. Do one of the following:

= To preview what will be printed, click Preview.

= To send the contents to the printer, click Print. Then complete the fields in the Print window
and click the OK button.

4. Did you choose to print the oscillogram graphs in step 3?
= Ifyes, then complete the rest of this procedure.
= Ifno, (you chose only to preview the graphs), then you have completed this procedure.

5. After you click the OK button in the Print window, the Format All Wave Printing window
appears, as shown in the following figure.

Format All Wawve Printing

~#Analog Channel
[YScale Optimized [peak) |

Channels:] 2! :l'
Data nge:l""‘l j'

#Channels/Page :lE [ Limited to 100 Cycles per Page
~Digital Channel

[~ Spread digtal among graphs [ Mo Triggers
Panel Size : |2—Jf'| 0 per Page

| Sequence of Events/Triggers [Line on&bromal] = |

Fant Size Global Contral |1L'I Fant Size Titke Control 10 AmuiunTe:dSiae:IDTD

_ Gl |

Figure 74: Format All Wave Printing Window

6. From the Analog Channel list, select one of the following options:

YScale Optimized (peak)
This selection prints the highest peak value measured to the right-hand side of each
oscillogram.

YScale Optimized (unit/cm)
This selection prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram.
Fewer channels printed on a page yields more resolution on the Yscale.

YScale = Channel Full Scale Optimized (unit/cm)

This selection prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram.
The value is based on the full scale setting in the Point Assignment Record and the number of
oscillograms printed on the page. Fewer channels printed on a page yields more resolution on
the Yscale.

Yscale = User Select Scale (unit/cm)

If you select this, then a Yscale field appears. In this field, type your preferred volts/cm or
amps/cm scale, which will be printed to the right-hand side of each oscillogram. If the scale
you specify is too small, waveform clipping will occur. Fewer channels printed on a page
yields more resolution on the Yscale.

Yscale Optimized (RMS)
This selection prints the RMS value to the right side of each oscillogram printed.
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7. From the Channels list, select one of the following options:

= ALL
This selection prints an oscillogram for each analog channel listed in the Point Assignment
Record.

=  Selected

If you select this, then a Select Channels button appears. Click the button and then click the
specific channels to be printed.

=  Group
If you select this, a list of all preset line groups appears. Click the line group that you want.

8. From the Data Range list, select one of the following options:

= ALL
This selection prints the entire length (X-axis) of all the oscillograms.
=  Selected

If you select this, two entry boxes appear. Each data point in an oscillogram has a number.
The starting number is usually the prefault portion of the waveform. The ending number
depends on how long the fault or recording lasted. To print a partial record, or X-axis length,
enter the data range in these entry boxes.

9. In the #Channels/Page box, type the number of oscillograms you want to appear on each page of
the printout. Fewer oscillograms per page could increase the resolution of the Yscale.

10. There are two types of triggers, analog triggers and event triggers. You can print these triggers
with the oscillograms. Triggers are represented by horizontal lines at the bottom of a printed or
displayed page. In the Digital Channel list, select how you want the representation of a trigger
line as normal or abnormal to appear:

Sequence Of Events /Triggers (Line on Abnormal)

This selection only prints the event channels or analog triggers that caused the system to
trigger and record a fault. The state of other event channels is not printed. If a line is shown, it
represents the period of time the event was abnormal.

Sequence Of Events /Triggers (Line on Normal)

This selection only prints the event channels or analog triggers that caused the system to
trigger and record a fault. The state of other event channels is not printed. If a line is shown, it
represents the period of time the event was normal.

All Events/Triggers (Line on Abnormal)

This selection prints the analog triggers and event channels that were in an abnormal state
when the fault record was created. If a line is shown, it represents the period of time the
analog trigger or event channel was abnormal.

All Events/Triggers (Line on Normal)

This selection prints the analog triggers and event channels that were in an abnormal state
when the fault record was created. If a line is shown, it represents the period of time the
analog trigger or event channel was normal.

11. Limited to 100 Cycles per Page check box causes the report to limit to 100 cycles per page for
each channel displayed on a page.

12. Spread digital among graphs, if this check box is not checked, the Analog channels are printed,
then the Event Channels, on each page (See Figure 75). With Spread Digital check box checked,
the report shows the digital channels along with the Analog lines together (See Figure 76).

Working with Fault Records 5-18



170405,120521909,-5t R8000-Duke 601 Demo Unit APP601 (null) F3063
04030017-1245:21 909375 (¥Saale 2 44cm)

llllllllll
||||||||||

Figure 75: Default Report Format

170405,122108004.-5. R8000-Duke 601 Denw Unit, APP601 (mull)F3070
14050017-122108 004167 (¥Scae 3 06cm)

Figure 76: Report with Spread Digital Among Graphs checke
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13.

14.

15.

16.

17.

18.

5.16

No Trigger check box causes the report to exclude Analog Trigger faults from the report. An
Event Trigger will still display if an Event Channel is set up, and an Event Channel caused the
Trigger or an Event Channel changed state while the record was being created.

In the Panel Size box, specify a number to define the amount of space the event and analog trigger
lines will use at the bottom of a printed page.

In the Font Size Global Control box, type the size of the font for everything except the Fault
Summary Report, the title of the waveform pages, and any annotations that may have been added.

In the Font Size Title Control box, type the size of the font for the title that appears at the top of
each waveform or oscillogram page.

In the Annotate Text Size box, type the size of the font for any annotations that may have been
added to a waveform or oscillogram page.

Click the OK button.
The waveforms are sent to the printer.

Copying/Backing up a Fault Record

When fault records are retrieved from the APP Recorder, they are saved to the data path that you specified
when you configured ClearView. On the Fault Summary tab, you can select the retrieved faults and copy
them to another directory.

When you configured ClearView, you also specified two backup paths. You can copy a fault record and
save it in one or both of these backup drives, or in another location that you specify. For more information
on specifying the backup paths, see Configuring the Main Configuration Settings on Page 9-2.

» To Copy a Fault Record

1.

2.

5.17

In the Fault Summary tab, right-click the fault record that you want to copy.
The pop-up menu appears.

Point to Copy Selected Fault and then select one of the following options:

To copy the fault record to the first backup drive, click Copy to Backup 1 Drive.
To copy the fault record to the second backup drive, click Copy to Backup 2 Drive.

To copy the fault record to a different drive, click Copy to... and then browse to the folder
where you want to save the copied fault record. Then click the OK button.

Deleting a Fault File

» To Delete a Fault Record

1.

In the Fault Summary tab, right-click the fault record that you want to delete.
The pop-up menu appears.

Click Delete Fault File(s).
A confirmation message box appears.

Click Yes.
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5.18 Changing the Folder You View

You can save incoming fault records to the different folders that you specified when you configured
ClearView, and to any other path that you specify from within the Fault Summary tab. To view the
contents of these folders, you can change the folder you view in the Fault Summary tab.

» To Change the Folder, You View in the Fault Summary Tab
1. Right-click in the Fault Summary tab.

2. Point to Change Viewing Path and then click one of the following:

To view the contents of the data path, click Data Path.
To view the contents of the first backup drive, click Backup 1 Drive.
To view the contents of the second backup drive, click Backup 2 Drive.

To view the contents of a different drive, click Path... and then browse to the folder that you
want to view. Then click the OK button.

5.19 Merging or Saving Selected Faults
> To Merge or Save Selected Faults

1. Inthe Fault Summary tab, click on the fault record that you want to merge or save.
Hold the <Ctrl> key and click one or more fault records to be merged (see Warning below). Right
Click on a selected file and click Merge or Save Selected Faults As...
A Merge or Save Data File As window appears.

2. Browse to the folder where you want to save the merged or saved file.
3. Do one of the following:

To merge the selected fault(s) with an existing fault file, click the file and then click Save.

To create a new file for the selected files, in the File name box, type the new file name and
then click Save.

*CAUTION* ClearView does not restrict the size of the merged file. Merged files
can get very large if the records being merged are far apart in time.
ClearView automatically populates empty rows (time between merged
faults) with “0”
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6.1 Overview of the Point Assignment Record

The point assignment (PA) record is a user-defined record. Information in this record is used by the
recorder to control system operation, perform calculations, and perform analysis. If Point Assignment
information is provided by the customer, factory personnel will enter that information into the recorder
before shipping it.

A Point Assignment Record contains information concerning the recorder hardware, analog channels,
analog triggers, events, sampling rates, and different types of recording. A Point Assignment Record can be
created or edited via the APP Recorder software or the APP ClearView software. The Point Assignment
file can be downloaded from the master station (via APP ClearView) to the APP Recorder or vice versa.

6.2 Accessing the Edit Point Assignment Record Window
» To Access the Edit Point Assignment Record Window

1. Inthe APP ClearView window, from the Edit menu, point to Point Assignment Record and
then click Edit PA Record.
The Edit Point Assignment Record window appears, as shown in the following figure.

A\Setup\Modify.par)

APP Modified: 09/01/202316 4514
Station: [/ Staen Recorder 1D: F01 I~ Km

0 @ Place Analog Board Place Event Board ( Place Tw Board & o
BChassin: 1] 0K 5 R N e e Chassis#1 Post®: [4310 (41 for nest chasss and 50 cn)
Chassis#[Stot-1 [Stot2 [Sior3 [Slot4 [Siots [Skot6 [Stor7 [Sior8 [Siora [Slot10[Sot-11][DSP 1P Addiess [Ext-1PPS[1gnore |
1 A DSP E € 192.166.203.1 Total 8

Analog Bosds: 12
Event Boards: 12

Analog Channols: |6

Teigger Channels: 30
Event Channels: 116

Tw Channels: 8

SV Stems: 0

SV Analog Ch: [0

Master Chassistt: (07

Chassis Contig | Analog Channels | Trigger Channels | Event Channels | Tw Channels | General Settings | Note |

Figure 77: Edit Point Assignment Record Window—Chassis Configuration Tab
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6.3

Editing a Point Assignment Record

You can edit a Point Assignment Record at any time. If you edit a Point Assignment Record on the master
station, be sure to send the Point Assignment Record to the appropriate APP Recorder.

» To Edit a PA Record

1.

Note:

6.4

In the APP ClearView window, from the Recorder list, select the APP Recorder for which you
want to edit the Point Assignment Record.

From the Edit menu, point to Point Assignment Record, and then click Edit PA Record.
The Edit Point Assignment Record window appears.

If the Setup folder for the APP Recorder that you select does not contain a Point
Assignment Record, then clicking Edit will create an empty Point Assignment Record
which you can edit.

Complete any of the following procedures, as necessary:

= Saving a Point Assignment Record

= Save As to save a copy or alternative Point Assignment Record
= Cancelling Your Changes to the Point Assignment Record

*  Printing a Point Assignment Record

= Enabling Scrolling in the PA Record Window

»  Editing the Station Name

= Configuring the Chassis

*  Configuring Analog Channels

*  Configuring Trigger Channels

= Configuring Event Channels

= Configuring Traveling Wave Channels

= Configuring General Settings

=  Notes, (Include free form notes about the Point Assignment Record)

Sending a Point Assignment Record to the Recorder

You can use this menu option to send a Point Assignment Record to an APP Recorder.

6.5

Deleting a Point Assignment Record

To Delete a PA Record

1.

In the APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to delete the Point Assignment Record.

From the Edit menu, point to Point Assignment Record, and then click Delete PA Record.
A confirmation message appears.

Click Yes.
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6.6 Printing a Point Assignment Record
» To Print the Point Assignment Record

1. Inthe APP ClearView window, from the APP Recorder list, select the recorder for which you
want to print the Point Assignment Record.

2. From the APP ClearView window, from the Edit menu, point to Point Assignment Record,
point to Print PA Record, and then do one of the following:

Click Preview to view an onscreen picture of how the printout will appear.

Click Print to print a hardcopy of the Point Assignment Record. The Print window will
appear. Complete the fields in this window and then click the OK button.
The entire Point Assignment Record is printed.

6.7 Adding a Point Assignment Record

Each APP Recorder must have its own Point Assignment Record. When you add a Point Assignment
Record, you designate the APP Recorder ID. Each APP Recorder must have a unique ID number. The
master station program distinguishes one APP Recorder from another by the recorder ID.

» To Add a PA Record

1. Inthe APP ClearView window, from the Edit menu, point to Point Assignment Record, and
then click Add PA Record.
The Add Point Assignment Record window appears.

2. Type a unique, numeric recorder ID number and then click the OK button.
The New Point Assignment Record window appears.

3. Click the OK button.
The Edit Point Assignment Record window appears.

4. Complete the tabs and fields in this window. See the following procedures for details:

= Saving a Point Assignment Record

= Cancelling Your Changes to a Point Assignment Record
*  Printing a Point Assignment Record

=  Enabling Scrolling in the PA Record Windows

= Editing the Station Name

*  Configuring the Chassis

=  Configuring Analog Channels

=  Configuring Trigger Channels

*  Configuring Event Channels

=  Configuring Traveling Wave Channels

*  Configuring General Settings

= Notes, (Include free form notes about the Point Assignment Record)

6.8 Saving a Point Assignment Record

You can save your Point Assignment Record to the Setup path that you specified in the ClearView
Configuration window. By default, this path is C:\APP Recorder\Setup.

Note: If the administrator feature is used, only the administrator has privileges to save a newly
created Point Assignment Record or to save changes to an edited Point Assignment
Record.
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6.9 “Save As” a Point Assignment Record

You can “Save As” your Point Assignment Record to create a copy, or to create a separate alternative Point
Assignment Record. You can specify the path however, the Setup path that you specified in the ClearView
Configuration window is the default, this path is C:\APP Clearview\Setup.

Note: The Point Assignment Record file in use for a recorder is the one named with the
Recorder ID.par (e.g. R100.par) only.

6.10 Cancelling Your Changes to the Point Assignment Record
» To Cancel Your Changes to the Point Assignment Record

In the Edit Point Assignment Record window, from the menu bar, click Cancel.
The Point Assignment Record is closed without being saved.

6.11 Enabling Scrolling in the PA Record Windows

The Point Assignment Record can be lengthy. If you are using the APP Monitor & Keyboard chassis, then
your LCD screen is smaller than a standard computer screen. You can enable scrolling in the Point
Assignment Record window in order to see portions of the screen that might otherwise be cut off.

» To Enable Scrolling in the Point Assignment Record Window

In the Edit Point Assignment Record window, from the menu bar, click Enable Scrolling.

6.12 Editing the Station Name

When you add a new Point Assignment Record, you specify the APP Recorder for which it is associated.
By default, the ClearView assigns the station name, “Dummy Station.” You can change this name to be
more meaningful.

> To Edit the Station Name

1. In the Edit Point Assignment Record window, in the Station box, type the station or location
name.

Note: These special characters are not allowed: \/ : * ? " < > |. If you use those, they will
automatically be converted to a dash (-).

2. From the menu bar, click Save.

6.13 Configuring the Chassis

1. In the Edit Point Assignment Record window, click the Chassis Config tab.
The tab appears, as shown in the following window.
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Note:

wcord (File: CVAPP Recorder\Se

Cancel | Print | Enable Scroll

Save Save A
APP Engineering Modified: 09/01/2023-16.4514
Station: /2 Station Recorder ID: A01 (e
o1 @ Place Analog Board  © Place Event Board © Place Tw Board AECNGL h
HChassis: 1] OK| (HAABId ANW=3,2:2110-0)  [HEv/Bidt E<8) [ Tw/Bodk TAY1] ChassisH1 Porth: 4310 [+1 for nest chassis and s on)
Chassish|Slot-1 [Slot-2 [Slot-3 [Slot-4 [Siot5 [Slot6 [Slot-7 [Sot-8 [Slot-9 [Slot-10[Siot-11]DSP IP Address [Ext-1PPS|ignore
1 A DSP E E 192.168.203.1 Total #

Analog Boards: [2
Event Boards: |2

Analog Channels: |6
Trigger Channels: 130
Event Channels: 16
Tw Channels: [0
SV Suems: 0

SV Analog Ch: [0 ]

Master Chassist: |01

Chassis Config. | Analog Channels | Trigger Channels | Event Channels | Tw Channels | General Settings | Note

Figure 78: Chassis Config. Tab

Km check box, checking this box on this Tab or any Tab in the Point Assignment record
configuration will enable the display of distance in kilometers wherever distance is displayed.

Records that include distance are always stored in Miles. Using the Km check box only
provides a conversion to display distance in Kilometers and does not change the data.

In the #Chassis box, type the total number of data chassis in your system.

Click the OK button.
The tab displays a table with a separate row for each chassis. ClearView automatically increments
the DSP IP addresses for each chassis.

You can designate the Analog, Event, and Tw boards for each slot in each Data Chassis. Each data
chassis contains 13 card slots. Slot 7 is reserved for the DSP/IRIG board, slot 12 is reserved for the
alarm output board, and slot 13 is reserved for the power supply board.

To define an analog board, complete steps 5 and 6.

To enter an analog board in the table, select the Place Analog Board option and then click in a cell
that represents a slot for a particular chassis. By default, ClearView inserts an A in the cell where
you click.

There are 3 analog channels per analog circuit board. When an A appears in a cell, it means that all
3 analog channels for that chassis and slot combination are active.

As you click, the Analog Boards box is automatically updated with the total number of analog
boards you have defined.

(V) Virtual Channels designation. You can designate an Analog Board as Virtual to document
virtual channels on the Chassis Config tab by placing a V in the Slot. The channels are not virtual
however, until you go into the Analog Tab and use the If Virtual feature for the desired channels.
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Note: An Analog Fail alarm will occur if the channels are not made virtual on the Analog
tab.

Note: To indicate a slot is empty, do not click on a cell. If you click accidentally, you can
select the value and then press backspace or delete key.

Note: You can enter any mix of analog and event boards as long as your entries
identically match the hardware configuration.

7. You can change the number of active channels in order to conserve memory and/or increase the
speed of the data transfer process. To change the number of active channels, click in the appropriate
cell and then use the keyboard to type any of the following values:

e Enter a 2 to enable 2 channels.
e Entera 1 to enable 1 channel.
e Enter a 0 to disable all the analog channels on the circuit board.

e Enter an A to activate all 3 analog channels on the circuit board.

8. Do you want to define an Event Board?

If yes, complete step 9.
If no, skip to step 10.
9. Click the Place Event Board option button and then click in a cell that represents a slot for a

particular chassis. ClearView inserts an E in the cell where you click. There are 8 event channels on
each event board which can be used for event triggering, sequence of event recording or both.

As you click, the Event Boards box is automatically updated with the total number of event boards
you have defined.

Note: To indicate that a slot is empty, do not click in a cell. If you click accidentally, you
can select the value and then press backspace or delete key.

10. Do you want to define a Traveling Wave Board?

If yes, complete step 11.
If no, skip to step 12.

11. Click the Place TW Board option button and then click in a cell that represents a slot for a
particular chassis. ClearView inserts a T in the cell where you click. There is 1 TW channel on each
TW board which can be used for Traveling Wave.

As you click, the TW Channels box is automatically updated with the total number of TW
Channels you have defined.

(W) TW + Virtual Channels designation. You can designate a TW Board and three virtual analog
channels in the Chassis Config tab by placing a W in the Slot. The channels are not virtual however,
until you go into the Analog Tab and use the If Virtual feature for the desired channels.

Note: An Analog Fail alarm will occur if the channels are not made virtual on the Analog
tab

Note: To indicate a slot is empty, do not click on a cell. If you click accidentally, you can
select the value and then press backspace or delete key.
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12. Each DSP circuit board, one per chassis, and 618 Controller was assigned an IP address at the
factory. That IP address must be entered in the DSP IP Address column for each chassis/DSP board
or 618 Controller. The IP address will be entered before the APP Recorder leaves the factory unless
the factory is shipping an add-on Data chassis and has not been informed of its installation location.

13. Ext 1PPS, this indicates the use of an external 1PPS source. Click on the field to place an X. Click
the box again to remove the X. Ext 1PPS does not need to be checked for 618 controller chassis.

14. Ignore, you can virtually remove a chassis, primarily used for trouble shooting, by clicking the
Ignore field. Click the box again to remove the X. If there is a Traveling Wave board in the chassis
being ignored, it will not be ignored. To ignore the TW board, go to the TW Tab and click ignore
for that TW channel.

15. ClearView knows which DSP or 618 controller it is communicating with by the port number. Each
chassis/DSP must talk to the computer through a different port number. A default number of 4310 is
entered for the first chassis/DSP. ClearView automatically assigns port numbers for the additional
chassis (+1 for the next chassis and so on....). You can change the port number, if necessary. Do
you want to change the port number for a DSP?

If yes, complete step 16.
If no, skip to step 17.

16. To change the port number for a DSP, type the new number in the Chassis#1 Port# box.

17. In the Master Chassis # box, enter the chassis number of the master chassis. When a reboot
command is sent to the APP Recorder, this chassis will be rebooted last to ensure that the other
chassis reboot.

18. From the menu bar, click Save.

6.14 Configuring IEEE-61850 Sampled Values

This process is to configure the Point Assignment Record for an APP-618 Controller to receive Sampled
Values (SV) streams. You will define one or more 618 Controllers for Sampled Values and set up the
configuration for each chassis.

Note: SV is only supported in APP Recorder v3.2.1 and higher.

In the Chassis Config tab, change Slot-7 of each 618 chassis from DSP to “GPU” as shown below. Add the
number of analog boards to the chassis based on how many analog channels are required (3 channels per
Analog Board). The example below shows a chassis configured for 18 analog channels. Only place the
number of boards for the required number of channels. See Section 6.13 Configuring the Chassis above for
instructions and rules.

Ext-1PPS — Do not place an X for the APP-618 Controller chassis. It does not use Ext-1PPS field as the
618 will receive its clock from a PTP source on the Process Bus or DSP network.

Edit Point Assignment Record (File: ChAPP Recorder\SetuptModify.par)

Sawe Save &s.. Cancel | Print | Enable Scroll
APP Engineering Modified: 09/14/2023-09
==
Station: |1850 Demo | Recorder ID: R313 ™ K
#Chassis:[[E 0K * Place Analog Board " Place Event Board  Place Tw Board Chassisit1 Portit:[4310  [+1¢
assisi [ OK| o i et 0= 121 0=0)  (HEw/Eid Eof) (T w/Brd: TAw/1) assishl Tat o

Chassisn|5|ot-1 Slot-2 |Slol-3 |5|ot-4 |Slot—5 |Slot—B |Slot-? |Slot-3 |Slol-3 |Slot-1I]|SIot—11|DSP IP Address |Ext—1PPS|Ignole
1 DSP E 195.168.3.101
2 A A A A A A GPU 195.168.3.102

Figure 79 APP-618 Sampled Values Chassis Config
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Next, double click on “GPU” in the Slot-7 field of the APP-618 chassis to open the GPU Cfg window
shown below.

GPU Cfg (Chassis#1)

wsv:02 o] Total #An: 16
[c1s2 [sv2 [00:30:57: 2248 [Line s fint =lis | =1[0.00110.00110.001/0.0010.0110.0110.0110.01

Ch. [ SVID | MACAddess | Fomat | #an [ Velue Tupe | Cellwidth [ Primary | Scale factor [
C1S1 Sl 00:30:a7:2af5:45  Line 8 int 8 Yes  0.00110.00110.00110.00110.0110.0110,0110.01

Cis2 Sv2 00:30:a7:2a:fa:45  Line 8 int 8 Yes  0.00110.0010.00110.00110.0110.0110.0110.01

0K | Cancel |

Figure 80 Sampled Values PAR Settings

Fill in #SV field, top left, with the number of different SV streams (maximum of 2) the chassis is to
subscribe to and click OK.

The streams will be populated based on the #SV entry. The C# field is preset to Chassis#Stream# (C#S#).
The number of SV Streams and SV Analog channels will be populated on the Chassis Configuration TAB

SVID field, enter the SVID string for each of the SV streams the chassis is subscribed to. This is the value
used to distinguish between different SV streams.

MAC Address, this field is used to further label unique SV devices and is not used by the Recorder
currently for processing. It is recommended to populate the MAC address of the SV source publishing each
stream.

Format, Select the source format of the stream by selecting Line for Streams from an MU. PTP Voltage
Module (PVM) format is NOT supported currently.

GPU Cfg (Chassis#2)

usv: |02 OK| Total #An: 16

|C251 [test_source_" |00:00:00:00:00:01 |Line ~|8 fint |8 | +|/0.001/0.00110.00110.001/0.0/0.0110.0110.01
CH5H# | SvID | MAC Address m #an | Value Type | Cellwidth | Primary | Scale factor

C251 test_sowc.. 00:00:00.00:00:01 Cine 8 int 8 Yes  0.0070.001)0.007/0.0010.01/0.01/0.01)0.01
C252  test_sowc.. O0:00:00:00:00:00 Line 8 int 8 Yes  0.007]0.001)0.007/0.0010.01/0.01/0.01)0.01

Figure 81 SV PAR Format Setting

#An field sets how many of the 8 channels within an SV stream the chassis will use. Note that when using
fewer than 8 channels, the chassis will discard channels from the end. For example, setting #An to 6 will
cause the chassis to discard channels 7 & 8 of the stream.

Value Type, Select from the dropdown int or short. The default will be set based on the selection in the
Format field (Line or PVYM).

Value Type determines what format the analog values in the SV packet are recorded in. This enables the
618 to know how to interpret the incoming data. The default will be set based on the selection in the
Format field (Line or PVM).
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GPU Cfg (Chassis#2)

usv:|02 - OK| Total #An: 16

[C261 [test_source_" |[00:00:00:00:00:01 [Line s [int - [ ~||000i0.00110.00110.00110.0110.0110.0110.01
C#st | SVID | MAC Address | Format [#an  [on Cell'width | Primary | Scale factor

251 test_sowc.. O0:00:00:00:00:01 Line 8 int 8 Yes  (0.00110.001/0.00110.00110.01/0.0110.07/0.01
£252  test_sowc.. O0:00:00:00:00:01 Line 8 int 8 Yes  0.00110.00110.00110.0010.01/0.0110.0110.01

Figure 82 SV PAR Value Type Setting

Cell Width, like Value Type, defines the format of the incoming data. This value should not be changed
from the default. The default will be set based on the selection in the Format field (Line or PVM).

Primary field sets whether the SV stream contains primary or secondary values. Yes = Primary, No =
Secondary This should not need to be changed from the default. . The default will be set based on the
selection in the Format field (Line or PVM).

GPU Cfg (Chassis#2)

wsv:j2 OK| Total #An: 16

[C251 [test_source_" [00:00:00:00:00:01 |Line ~lls [int s [v ~|[0.001i0.00110.00110.00110.0110.0110.01/0.01
cHst | sviD | MACAddress | Format [ #tan | Value Type | Cellwidth Hﬁcalefaclar

C251 test_sowc.. 00:00:00:00:0001 Line 8 int 8 "N 0.0010.001/0.001/0.001/0.01)0.01/0.01j0.01
£252  test_sowrc.. 00:00:00:00:00:01 Line 8 int 8 Yes  0.00710.0010.00110.00110.0110.0110.0110.01

Figure 83 SV PAR Primary Setting

Scale Factor field contains the SV scale factors for each of the channels within an SV stream with the
values separated by ‘|’ symbols. These values must match the scale factors used in the SV publisher. The
default will be set based on the selection in the Format field (Line or PVM).

The order in which the streams are entered into the configuration determines the order in which the data
from the streams is placed in the record. The configuration shown above shows for Chassis#2, the values
of analog channels 1-8 will be sourced from the stream SV1 while analog channels 9-16 are sourced from
the stream SV2.

The GPU configuration is saved in a separate file in the Setup Folder. The name format is RnnnCnn.gpu
where Rnnn is the recorder ID and Cnn is the chassis number of the APP-618.

Analog Config tab, once the Chassis config and SV config have been set up, go to the Analog TAB. Set up
the Analog channels. When you set a Full Scale value for a channel, the AbsFS for that channel must also
be set to the same value in order for the 618 chassis to scale the data correctly.

Double click or right click on the Virtual\AbsFS field for the channel to open the Virtual\AbsFS setting
window. See 6.15 Configuring Analog Channels section for more information.
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& Edit Point &ssignrnent Record (File: CAAPP RecorderSetupiModify.par)

Save  Sawe As.. Cancel | Print | Enable Scroll
APP Modified: 10/22/2024.07-24:25
Station: [61050 Demo Recorder ID: F313 [ Km
W Usze Ext. Shunt for Curent Chan. Show &bs. FS Chart

A4 la ][5 Simuator11a |cthac) - |[400000 [10.000  [0.000

4t | Phase | Analog Channel Description | Type [ CT/PT | FullScale | ExtShuntimOhm) | Chassist | Virtual \ absFs

A1 ? Omicran Channel 4 Yaoltage v[v'ac) 2000000 198.000 11

A2 ? Omicron Channel 4 Yaltage w[v'ac) 2000000 200.000 11

A3 2 Dmicran Channel 4 Current clfiac] 400.000 200000 120000.000 1-1

a4 Jla | [cléac) [400.000 [10.000 Jooo0  [& A

45 b imulator 1 1b clac] 400000 10.000  0.000 . AbsF5=200.000000

A6 e SV Simulater 1 12 clfsac] 400000 10.000  0.000 21 AbsF5=200.000000

A7 In 54 Sirmulator 1 In clfsac] 400000  10.000  0.000 22 AbsF5=200.000000

A8 Va SV Simulator1Va viac) 2000.000  200.000 22 AbsF5=200.000000

49 Wb SV Simulator 1 viac] 2000.000 200000 22 AbsF5=200.000000

A0 Ve GV Simulator 1V wiac] 2000000 200000 23 AhsF5=200 000000

A1l Wn GV Simulator 1n wivac] 2000.000  200.000 23 AbsF5=200.000000

A12 Wn  Vitualvn clac] 1.000 200000 0.000 23 A12 = + 411 AbsF5=200.000000

Figure 84 SV PAR Analog Channel AbsFS settings
Sampling Rate for APP-618 Controller

In the General Settings tab, make sure that the transient frequency is set to 4800 Hz. As of this writing, the
618 Controller does not yet support other sampling frequencies.

6.15 Configuring Analog Channels

The Analog Channels tab contains setup information for each analog input channel. The number of analog
channels displayed is determined by the setup in the Chassis Config tab.

You can edit the values by first clicking the row that you want to update. You can use the Windows Shift
and Control keys to select multiple rows simultaneously. If you select multiple rows, then your edits will be
applied to all the selected rows. Update the values by typing in the entry fields above the column headings.
Your entries are displayed in the selected row(s) immediately.

*CAUTION* All entries in the Point Assignment Record should be secondary
values.
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» To Configure Analog Channels

1. In the Edit Point Assignment Record window, click the Analog Channels tab.
The tab appears, as shown in the following window.

Entry fields above column

 Edit Paint Assignment Record (File: CAAPP RecordSetupiModify.par)
Save SaweBs.. Cancel | Print | Enable Scroll
APP Muodified: 0121720221 6:46:24
Station: [RPP Test 003 \ Recorder 1D: F03 I~ km
Selected Channel
E— -
appears here [ [va =]Line 1 Phase sy I [vivac) =][1.000  [iooo0 | [ Use Ext Shuri for Cusserdt Chan Show Abs, S Chat
A [ Phase Charnel Desciiplion ™ [Type [ CT/PT | FullScale | Ext.ShursfemOhen) | Chassictt | Vietual \ AbsFS [
A1 Wa  LnelPhaseAV wivac 1.000 10000 11
click one or more rows A2 Wb LinelPhaseBY ¥[vac 1.000 10000 11
A3  Nc  LnelPhaeCV v[¥ac 1.000 10000 11
to edit values 7P 12 Lie ] PhaseAC cfax) 1000 10000 1000000 12
A5 It Lire 1 Phaze B C b 1.000 10000 1000000 1.2
AR le Lirwe 1 Phaze CC e 1.000 10.000 1000000 1.2
a7 In Lirve 1 Meulral Cunerit chhac) 1.000 10.000 1000000 1-3 AT =4l + 55+ 86
A3 Wa  Lne2PhaseAV vivac) 1000 10000 13 AE=e
A9 Wb Line2PhaseB Y Vv 1.000 10000 13 AT =epZ
A0 Ve Line 2 Phase CV wivac) 1.000 10.000 14 A=+ A3
Al la Line 2 Fhase A C clhac) 1.000 10,000 1000000 14 Al = s dd
AlZ b Line 2 PhaseB C cfhac 1.000 10,000 1000000 14 AlZ=+ A5
A2 e Line 2Phase CC b 1.000 10000 1000000 1.5 Al3=+ AR
Al In Lirwe 2 Meulral Cunerit clhac) 1.000 10.000 1000000 15 Ald = Al 4 A5 - A5
A5 Wa Line 3 Phase 4V vivac) 1.000 100000 1.5 A15= +41
Al Wb Lie 3FPhazeB V wvac) 1.000 10,000 16 Alb= + 42
A7 We  Line3PhaseCV Vs 1.000 10000 16 AN7=ead
AT la Line 3Phase AL chhac 1.000 10000 1000000 16 AlBe v A4
AR b Line 3Fhase B C clAac 1.000 10.000 1000000 18 Al3= e A5
A0 e Line 3Phase CC i 1.000 10,000 1000000 1.8 A0 = + AR
A1 In Line 3eutral Cunert cfhac) 1.000 100000 1000000 1.8 AT =+ A4+ AT+ AR
a1 Spare clhac) 1.000 10.000 oo 14
a3 7 Spare clhsc) 1.000 10000 oo 14
a7 Spare clhsc) 1.000 10,000 om 14
AZ  Wa  LnedPhassAV ivac 1.000 10000 21
A% Wb Line 4 Phase BV wVac 1.000 10000 21
AT Ve Lire 4 Fhase CV wVas 1.000 10.000 1
A la Line 4 Phaze AC o 1.000 10000 1000000 22
A28 b Line 4 PhazeB C cfhac) 1.000 100000 1000000 2.2
A3 e Liwe d Phaze CC clhac) 1.000 10.000 1000000 22
AN Wn L 4 Meutral Cunent clhac) 1.000 10000 1000000 23 A3 = + 425« 426 + 427
a7 Spare clhsc) 1000 10000 000 23
a7 Spare clfac 1.000 10000 000 23
A3 Va Line 5 Phase AV wVac 1.000 10000 31
AS Vb Line 5 Fhase B V ¥l¥ac 1.000 10.000 3|
A6 Vo Lire 5 Phase TV Ve 1.000 100000 3
AT la Line 5 Phase AC cfhac) 1.000 100000 1000000 32
A b L & Pz B C elhaz) 1.000 10.000 1000000 32
A3 e Line 5 Phase CC clhsc) 1.000 10000 1000000 32
240 In Line 5 Heutral Cutient class] 1000 10000 1000000 33 Ad0= +AT7 « A38+ AT
Db, Full Seale=34.333
Chassiz Config. Analog Channels | Trigger Channels | Event Channelt | Tw Channels | General Settings | Nole

Accessthe tab here
Figure 85: Point Assignment Record Window—Analog Channels Tab

You can specify a phase for one or more channels. This will allow you to apply a color standard for
that phase. Select the channel(s) for which you want to specify a phase. Then, in the Phase box,
select the phase to apply.

Note: You can select the specific color standard on the Graphic and Data Analysis window
under (Options menu: Graph Options).

2. Km check box, checking this box on this Tab or any Tab in the Point Assignment record configuration
will enable the display of distance in kilometers wherever distance is displayed.

Note: Records that include distance are always stored in Miles. Using the Km check box only
provides a conversion to display distance in Kilometers and does not change the data.

3. Select the channel(s) for which you want to specify a description. Then, in the Analog Channel
Description box, update the description. ClearView puts no limit to the number of characters you can
enter, but the COMTRADE standard limits descriptions to 64 characters. To ensure other
COMTRADE viewers can read the fault file, be sure to keep the description to under 64 characters.

4. Select the channel(s) for which you want to specify a type. Then, in the Type list, select the analog
input type. Available types include AC voltage, DC voltage, AC current, DC current, frequency, watt,
var, radians per second, rpm, Temp in°F and Temp in° C, P(%), b(bar), d(deg), g(gain).
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*CAUTION* The selected type must match the hardware setup. Hardware jumpers
must be set on the analog circuit boards to allow them to correctly
measure voltage or current (two jumpers per channel).

See the APP Recorder Operating Manual for additional information on
hardware setup.

5. You can specify the current transformer/potential transformer ratio. This value is used to calculate
the primary values. The ratio is X to 1. Select the channel(s) for which you want to specify the
current transformer/potential transformer ratio. Then, in the CT/PT box, enter the ratio of the
current transformer or potential transformer being used.

6. You can specify the secondary full scale value. Select the channel(s) for which you want to
specify the full scale. Then, in the Full Scale box, type the maximum anticipated secondary full
scale value.

Note: Click any value in the Full Scale column to see its Absolute Full Scale in the tray at
the bottom of the window.

7. Are you using an external shunt or CT for a channel?

If yes, click the channel and then select the Use Ext. Shunt for Current Chan. check box.
Note: You should select this only if one or more external current sensing devices will be used.

The Ext Shunt (mOhm) column appears. By default, if you leave the field empty,
ClearView will use the 2-milliohm internal shunt for the channel current calculation. If you
are using an external shunt or CT, then type the shunt value or equivalent shunt value in this

field.
*CAUTION* The external shunt entry should be in milliohms.
*CAUTION* External shunts should be wired to voltage inputs but the Point

Assignment Record should be setup as a current channel.

If no, skip to the next step.

8. If Virtual\Abs FS, Virtual channels are an aggregate of 2 or 3 analog channels. To define a virtual
channel, double click the cell under If Virtual for the designated channel. Clearview will ask;
Make Ax Virtual? Click yes, then Clearview will ask for the analog channels to be combined for
the virtual channel. You can make the channel negative by clicking on the plus (+) and change to
minus (-) or back to +. Enter the channel IDs up to 3.

If you want to specify the Absolute Full Scale Value for a channel enter the value in the AbsFS
field and click OK. This setting will override the Absolute full scale described below in the next
section.

Wirtual Analog Channel y AbsFullScale = O X

A7 =+ MW+ (5 <] + [ <]

AbsFS: |°

oK

Figure 86: Make a Channel Virtual
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When setting up Analog channels associated with an APP-618 Controller for Sampled Values
stream, you must set AbsFS the same value as the Full Scale value.

9. Ifyou are done editing PA record, click Save.
Note: Triggers can be configured for Virtual Channels.

» New Absolute Full Scale

You can also set Abs Full Scale by selecting the channel and right clicking. A pop-up window will appear
and allow you to enter an absolute full scale value.

% Absolute Full Scale = O x

Mew Absolute Full Scale:

] Cancel

Figure 87 New Absolute Full Scale
» Viewing a Chart of Max Full Scale versus Absolute Full Scale Values

Click the Show Abs. FS Chart.

The Absolute full scale (or Abs. Full Scale for short) is dependent on the channel full scale setting, but it
reflects the absolute full scale defined by the hardware divider and gain circuitry. There are 31 absolute full
scale values for voltage or current ranging from 0.309V to 954V and 3.093A to 954.140A. When you select
a full scale value, ClearView automatically calculates an absolute full scale value based on the finite
hardware choices.

The chart will change according to each individual channel configuration. You can enter any full scale
value between one Max Full Scale to the next, and the Absolute Full Scale will stay the same until it passes
the next Max Full Scale.

Note: If you specified an Absolute Full Scale value as described above in Step 8, the value
entered will override the calculated absolute full scale.

Note: The absolute full scale is the amplitude at which the input signal will clip.

6.16 Configuring Trigger Channels

The Trigger Channels tab contains settings that will cause the APP Recorder to trip and create transient
and extended records. You can define up to a maximum of 30 triggers per chassis; you can also define rate
of change for each type of trigger. At your discretion, some analog channels may have no triggers assigned
to them and some analog channels may have multiple triggers assigned to them.

You can edit the values by first clicking the row that you want to update. You can use the Windows Shift
and Control keys to select multiple rows simultaneously. If you select multiple rows, then your edits will be
applied to all the selected rows. Update the values by typing in the entry fields above the column headings.
Your entries are displayed in the selected row(s) immediately.
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» To Configure Trigger Channels

1.

Note:

Note:

In the Edit Point Assignment Record window, click the Trigger Channels tab.
The tab appears, as shown in the following figure.

Analag Chonnel Entry fields are abous each column
A B Ponf dcsignment Record (File: CAER Recorder SetupiMchy.sa a 0
S Swvedo Casedd | Prisk | EnableSerol
PP Modified: 12TV ACTHIE 0
| Stk [F" Sealion Pconder B0 111 I km
Trigger Channel | ) [we) § 1=100%)
nppears here [fs =|[eah =|[oocom  [1scoooon [mooso  [nocom fomoon [0 =] o =
[ Ty [ EtA | Dusboe | Trgd Oves | Tipd Useler | T d Feste » 37 | Hpslesests | Py | sl | Chawss® |
AME £y 00N SO0 BN 0400 on o §
Dt Over OO0000 QOO0 O0O00} D00 OO0 o
Oves 0O0M  O0OND  0OWOD  (ooo anmn wm
Dot et om0 0omo  0o0o OB m ne
imatinc Gver OH0M 000 000} (o OBl o
Disstied Ovei 000N 0000 DOWOD (000 o B S
Dimabied Over 000000 000000 0. Co00% 00000 00000 na e
gt (hanred ratied Ove 0100000 ) (ML) 0 (i D00 O o o
|ATReake) Chirvd 3 Disatied Ovei 000000 00000 OOWOD (00N anm w6
(A0 oy Dhanred 10 Dimatind Ove 000000 0 00000 00O i) 0000 na ne
11 Prasiog Ol 11 Destied Ove 000000 0 (0000 0 000G D000 Ll I L
1812k e 12 Dt v 000000 G0N0 ODOOD (G000 OO0 e ore
A1 Jpmislog Coaprrad 11 — Over OO0 oD O ] o e e
1812}tk e 14 Dissiied Tves 00000 Q0000 OOWOD D000 OB m e
. 1415 kg Charrsl 15 D] Over 000000 Q0OND Q00N D400 0 e
Click ane or more rows 1 PTG g Dl 16 ] Over 000N 000 0000 0000 P e
to editvalues = ——— L AT [A1THmskg Dharee 17 Drstiedd Tver 000000 G000 OOOOD  DDOND OO0 e re
18 Va1Hrakog Crarn 111 Dimect Gver 00000 O0OXD 000D (A0 T
1 113k Dnareeed 19 Dastied et LON 000D OOWOD (400 L I
120 kg harne 21 Ditiect Tver 000000 Q00D OO0} DDON) OO0 e e
B Prasdog Chaed 11 Dt Over e (nx o o ane na
V22 Dol 22 Diastied et 0000 000D OOUOD (GO0 OB e ne
123 rakog Crannel 21 Ditinct Tver GH00 Q000 A0I0E (b0 OBl oo
1a2R}rekog Dranned 24 Disstied Oves 000N 000N DOWOD  DGoo onm o
|25y Charrel 25 Dot v 000000 G000 ODOOD (0000 OO0 e ne
Wiitrakog Crannel Drstiect Gver OHOM Q00D 0000 (oo Qi wm o
|27 Wik Channed 27 Disstied Tver 000000 G000 OOOOD DO0ON OO0 e
1A firalog Cranrel 2 Dimtinct Over 0000 Q0OMO 000N D000 B e e
BTpraiog Dranned 23 Deatied Ove 0000 0 o0 0 (g D0 P e
1Pk i 30 Deatied Over 000000 0000 OOOOD  DO00N T R
|
|
Chacsis Conlig | Analeg Chasnel: 1mm'rmum-h|r.m.-'r.—-s ings | Note |

Acoess the tab here

Figure 88: Point Assignment Record Trigger Channel Tab

The number of trigger channels displayed on this tab is determined by the number of chassis
defined in the Chassis Config tab.

Each chassis has a total of 30 triggers reserved for it. For example, if the first Data
chassis has 1 analog card, (3 analog channels), the first 30 triggers are reserved for
those channels. The triggers for a second Data chassis start at trigger 31.

Km check box, checking this box on this Tab or any Tab in the Point Assignment record
configuration will enable the display of distance in kilometers wherever distance is displayed.

Records that include distance are always stored in Miles. Using the Km check box only
provides a conversion to display distance in Kilometers and does not change the data.

A#, Click the trigger(s) for which you want to specify an analog channel. Then, in the A# list,
select the analog channel(s) for the trigger.

Note: In the A# column, an analog channel can appear more than one time.

Description, click the triggers for which you want to specify a description. Then, in the Trigger
Channel Description box, type a meaningful description.

Tip: If the trigger descriptions should be the same as the analog channel descriptions,
right-click anywhere in the Channel Description row to display the pop-up menu
shown in the following. Then click Use Analog Channel Description(s).
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Use Analog Channel Description(s)
Use default A#
Use (A#I(Type) Analog Desc

Figure 89: Use Analog Channel Description Menu

If you are setting up the triggers for the first time, right-click anywhere in the
channel description row and then select Use default A#.

Tagging or highlighting multiple rows then using the Use default A# menu option
can save time.

5. Type, Click the trigger(s) for which you want to specify a trigger type. Then from the Type list,
select the type. The available trigger types are:

‘[zabled
RS

Hz Step
05eq
+5Seq
Seq

HD

THD
1p-iaf S
1p-T

1p-PF

Ip-f

Apr

ap-PF

Impulze
Inbalance ¥
Flicker ~
Hz

Hz_Sign
Gen-ia

Gent

Gen-PF

kag

RY'C il
TRD v

Figure 90: Trigger Type Menu

L4

Disabled: Disables a trigger. A trigger cannot be initiated from a channel with this setting.

RMS: Transient recording will begin if the RMS limits are exceeded. This could be an over
limit, under limit, or both over/under limit. Remember, this is an RMS value not a single point
value.

Hz_Step: This is a frequency trigger. Transient recording will begin if the frequency limits
are exceeded. This could be an over limit, under limit, or both over/under limit, and/or
Frequency Step.

APP Recorder version 2.7.0 and later uses a different algorithm than prior versions to detect
frequency disturbances. The new method measures slope by two points that are four seconds
apart in time, and then measures another slope 1 second later by the same method. If the
absolute value of both slopes exceeds the trigger threshold and they have the same sign, then
the trigger activates.
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Sample Parameter Settings:

Parameter Setting
Type Hz Step
Start Over
Duration 1.00
Trip if Over 61
Trip if Under 59
Trip if Rate > /7s 0.004
Disturb Yes

Then double click on the trigger to enter the extra parameter Minimum RMS.

Extra Trigger Pararneters

General
Mininum RMS: |20

— O

oK

This trigger operates using the Virginia Tech FNET rate of change trigger method described
below. The “duration” setting sets the displacement time, and the slope time is four times the

displacement time. For the Eastern Interconnection a slope time of four seconds and a
displacement time of one second is a good setting to capture events.

The “Trip if Rate > ?/s” setting is the minimum slope required to activate the trigger. A setting
of 0.0038 Hz/sec will trigger for approximately 800 MW load changes.

The delta frequency trigger described in below explains the operation of the old trigger (prior to

Apprecorder 2.6.8) in addition to the VT trigger.

If over or under frequency triggers are desired, it is recommended to implement a separate
trigger for that function using the “Hz” trigger type.
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Figure 91 HZ Step Method lllustration

For further details about Frequency Step Trigger, download the paper “Frequency Triggers”
published in 2006 in Fault Recorder Conference. (http://www.truc.org/papers/2006)

Note: For all triggers that require multiple channels for calculation purposes, all of
the analog channels must be in the same Data chassis.

Note: To define which channels are used for the multi-channel calculation, first enter
the trigger type. Then double-click the trigger type. A multi-channel entry
window will appear where you can specify the values.

0Seq: This is a zero-sequence trigger. Transient recording will begin if the zero sequence
limits are exceeded.

+Seq: This is a positive sequence trigger. Transient recording will begin if the positive
sequence limits are exceeded.

-Seq: This is a negative sequence trigger. Transient recording will begin if the negative
sequence limits are exceeded.

“HD”: This is a harmonic distortion trigger. Transient recording will begin if any calculated
harmonic, (See Table below for limits), exceeds the set limits. A trigger level entry of 1 equal
100% harmonic distortion.

“THD”: This is a total harmonic distortion trigger. Transient recording will begin if the
calculated sum total distortion, (See Table below for limits), exceeds the set limits. A trigger
level entry of 1 equal 100% harmonic distortion.

Note: The HD and THD Triggers will follow the following Harmonic limits based on Transient
Sampling Rate.
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Table 1 Harmonic Trigger Calculation Limits

Transient Sampling Up to Harmonic
2400 Hz 19th
4800 Hz 39th
9600 Hz and above 50th

Note: As of Version 3.1.8 APP Recorder will show the sign (+, -) for Power related triggers.
However, it will continue to trigger on absolute value.

“1p-W”: This is a single-phase power trigger. Transient recording will begin if the calculated
single phase power limits are exceeded.

“1p-Vr”: This is a single-phase reactive power (VAR) trigger. Transient recording will begin
if the calculated VAR limits are exceeded.

“1p-PF”: This is a single-phase power factor trigger. Transient recording will begin if the
calculated PF limits are exceeded.

“3p-W”: This is a three-phase power trigger for a connection from a Phase to Ground
(transmission line) connection. If you have a connection from a Generator, use the GEN-W
trigger type listed below. Transient recording will begin if the calculated three phase power
limits are exceeded.

“3p-Vr”: This is a three-phase reactive power (VAR) trigger for a connection from a Phase to
Ground (transmission line) connection. If you have a connection from a Generator, use the
GEN-Vr trigger type listed below. Transient recording will begin if the calculated three phase
VAR limits are exceeded.

“3p-PF”: This is a three-phase power factor trigger for a connection from a Phase to Ground
(transmission line) connection. If you have a connection from a Generator, use the GEN-PF
trigger type listed below. Transient recording will begin if the calculated three phase PF limits
are exceeded.

Impulse: This is an impulse trigger. Transient recording will begin if a sudden change in
instantaneous value (disregarding the direction of the change) comparing to last cycle at the
same phase is larger than the value specified in the over limit box. Note: only the over limit is
used for this trigger, and it has to be a positive value.

Unbalance: This is a Voltage unbalance trigger. Transient recording will begin if the voltage
becomes unbalanced between the 3 channels selected by the amount over in the Trip If over
Parameter. “Over” is the typical start trigger setting however under or both will also work.
After selecting the Unbalance trigger type, double click on the channel and a dialogue box
will pop-up requesting 2 other analog channels for phases 2 and 3.

100x
Phasas

o s S e | A |
o |

Figure 92: Extra Trigger Parameters

Flicker: Transient recording will begin if the percentage difference between RMS and Peak
(Peak — RMS) is more/less than X% of V where V = mid-point between RMS and Peak (Peak
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- RMS/2). (i.e. Av/v <> X%) The Flicker trigger will be captured based on a percentage. Enter
the Trip if Over and/or Trip if Under in terms of percentage.
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Figure 93: Recording on Percentage of Flicker Variance

Hz: This is a frequency trigger. Transient recording will begin if the frequency limits are
exceeded. This could be an over limit, under limit, or both over/under limit.

When setting the frequency trigger for PRC-002-5 compliance, you can set the Start
Parameter for Both and set the Trip if under and Trip if Over to the desired setting. However,
using one trigger for both conditions can make it complicated to determine which condition
caused the fault. To more easily know which condition triggered, set up two separate Hz
triggers, 1 for Over and the second for Under.

Note: Do not use Duration or Priority setting with Hz trigger.

Hz_Sign: Hz_Sign is a Frequency trigger intended to be used to record when Rate of Change
(i.e. Trip if Rate >7/s) parameter is exceeded. To comply with PRC-002-5 Requirement 8.2
Rate of Change Frequency Trigger, you can set two Hz_sign triggers for the same Channel.
One Trigger for Off Normal Frequency Trigger and one for Rate of Change Frequency
Trigger. Set the Start parameter to “OVER?” for both and set the Over parameter to a value
that will not cause a Fault to be recorded. This approach makes it easier to determine what
condition caused the Trigger. Transient recording will begin when the rate of change limits
are exceeded. The parameter values are Hz per Second.

Table 2 PRC-002-5 Rate of Change Settings

o Eastern Interconnection
o Western Interconnection
0 ERCOT Interconnection

0 Hydro-Quebec

<-0.03125 Hz/sec
<-0.05625 Hz/sec
<-0.08125 Hz/sec
<-0.18125 Hz/sec

>0.125 Hz/sec
>0.125 Hz/sec
>0.125 Hz/sec
>0.1875 Hz/sec

Interconnection
T | Al Trigget Channel Descripti | Type |_stan |_Duration .
T al [A3)Line X2 Va Hz_Sign O 0,000 30000.00.. 0.00000
T2 Al 147 Lire X2 Va Hz_Sigr O 0,000 30000.00.. 0.00000
T3 A1 (A7 )Lire XYZ Va Hz Both 0,000 00 59.75000 000000 i3 1

Figure 94: Setting Hz_Sign Triggers
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*CAUTION* If you create a THD, HD, Flicker, Freq Step Trigger, Freq Trigger, or
Freq Sign Trigger, double click on the Trigger Row to reveal the Min
RMS window (below). Enter the minimum RMS to automatically
deactivate the Trigger. This will eliminate nuisance triggers when the
input signal(s) go below the specified minimum RMS value.

* Extra Trigger Paramekters - |EI|1|
"G eneral

Mininum RMS: |m
oK

Note: Trigger formulas are proprietary and are not shown in this manual. However, on
a case-by-case basis and with a written confidentiality agreement, a separate
technical document can be provided with trigger formula information.

Gen-W: This is a three phase power trigger for a Phase to Phase connection from a
Generator. Transient recording will begin if the calculated three phase power limits are
exceeded. After selecting the Generator-Watts trigger type, double click on the channel and
a dialogue box will pop-up requesting the Voltage channel for each phase and the Current
channels for A,B, and C.

% Extra Trigger Parameters I ]
Voltage
’VAB:W‘ Bo[z 5 cafE o
Current
{A: [ A A s

Gen-Vr: This is a three phase reactive power (VAR) trigger for a Phase to Phase power
connection from a Generator. Transient recording will begin if the calculated three phase
VAR limits are exceeded. After selecting the Generator-VARs trigger type, double click on
the channel and a dialogue box will pop-up requesting the Voltage channel for each phase and
the Current channels for A,B, and C.

T —— =10l x|
Voltage

ABl | Be:fe = | cals |
rCurrent

S o | 39 e | S e

Gen-PF: This is a three phase Power Factor trigger. Transient recording will begin if the
calculated three phase PF limits are exceeded. After selecting the Generator-Power Factor
trigger type, double click on the channel and a dialogue box will pop-up requesting the

. Extra Trigger Parameters =1al x|
Voltage

AB[% H| Bofe =l cafE o
~Current
e e = e A e
~General

Mininum PWR: |0.000
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Voltage channel for each phase and the Current channels for A,B, and C and the Minimum
Power.

MAG: This is a Magnitude trigger. Transient recording will begin if the magnitude limits are
exceeded.

RVC: This is a Rapid Voltage Change trigger. Transient recording will begin if the RMS
change is over or under the thresholds. RVC uses 60 cycles as a reference for detecting RVC
events referenced every ' cycle. The over and/or under value is an RMS value based on a
percentage of your nominal line voltage. The range, based on the IEC 61000-4-30 standard,
is 6%.

The Start field is populated automatically with Both. Calculate the Trip If Over and Trip If
Under by finding the percentage of the Nominal RMS you would like to trigger on and enter
the RMS value into the Trip If Over field. The Trip If Under fields will automatically be
populated with the negative of the value in the Trip if Over field. For example, If you want to
use 6%, per the standard, of the nominal RMS value of 120, Enter 7.2 in the Trip If Over and
-7.2 will populate in the Trip If Under field automatically and cannot be entered manually.

Next, Double click on the RVC trigger line to bring up the Extra Parameter window to enter
the Minimum RMS, Declared Input Voltage, Voltage Swell Threshold, and Voltage DIP
Threshold. If the voltage goes below the Minimum RMS, the trigger is deactivated to
eliminate nuisance triggers. Enter the expected Voltage in the Declared Voltage field cannot
be 0. The Volt. Swell and Volt Dip parameters are recommended to be 10% of the Declared
RMS. If voltage is outside either threshold, the Trigger is removed from the recording.

* Extra Trigger Parameters

General

Minimum RMS: [l
Declared Input Volt: [120000
Volt. Swell Threshold: [132000
Volt. Dip Threshold: [108000

0K

Hysteresis setting is based on Trip if over and best practice is to set to 50% (.5) per the
standard.

Note: When using DSP 7 or higher there is no restriction on how many RVC triggers, or
which triggers they are assigned to. With DSP 6 or lower, RVC triggers are limited
to six per data chassis and must be assigned to 1 or more of the first 6 triggers
only.

TRD: This is a Total Rated-Current Distortion Trigger. Only set on Current channels, Trip if
Under is not used. Set Trip if Over limit using a percentage value of the Rated Current, which
you will enter in the next step below. Transient recording will begin if TRD exceeds the set limit.
A trigger level entry of 1 equal 100%.

Next, Double click on the TRD trigger line to bring up the Extra Parameter window to enter the
Minimum RMS and Rated Current. If the RMS goes below the Minimum RMS, the trigger is
deactivated to eliminate nuisance triggers.
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*  Extra Trigger Parameters

General

Minilgum RMS: [
Rated Current: (120000

oK

Start, Click the trigger(s) for which you want to specify what will cause APP Recorder to begin
observing a trigger situation. Then from the Start list, make the appropriate selection. The
available starts are:

Over: Recorder will observe only the settings in the Trip if Over column.

Under: Recorder will observe only the settings in the Trip if Under column.

Both: Recorder will observe the settings in the Trip if Over and Trip if Under Limit
columns.
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6. Duration, click the trigger(s) for which you want to specify a duration. Then in the Duration box
enter a time value, in seconds. This setting will desensitize a trigger. For example, if an RMS
trigger is set to trip over 100 volts and a duration setting of 1 second is entered, the APP Recorder
will not trigger unless the RMS value exceeds 100 volts for at least 1 second.

7. Trip-if-Over, Click the trigger(s) that you want to specify as “over limit” triggers. Then in the
Trip if Over box, enter the value which, when exceeded, will indicate a trigger situation.

Note: Recorder ignores this Over limit if you select Under in the Start list.

8. Trip if Under, Click the trigger(s) that you want to specify as “under limit” triggers. Then in the
Trip if Under box, enter the value, which not reached, will indicate a trigger situation.

Note: Recorder ignores this Under limit if you select Over in the Start list.

9. Trip if Rate >, You can specify a rate of change trigger which runs independently from the over
limit trigger and/or under limit triggers. Click the trigger(s) for which you want to specify a rate of
change trigger. Then in the Trip if Rate >?/s box, type the value.

Note: If the trigger type is Hz Step, then specifying a value in this box makes the trigger
a Frequency Step difference trigger. Enter 0 (zero) to disable this trigger.

10. Hysteresis, it is possible to overwhelm the APP Recorder with triggers. Hundreds of back-to-back
triggers can cause the system to reboot; meaningless records will consume hard drive space. To
prevent this, you can specify a hysteresis limit. The hysteresis limit will prevent the APP Recorder
from recording uncontrolled triggers if a trigger limit is on the threshold for an extended period of
time.

Click the trigger(s) for which you want to specify a hysteresis limit. In the Hysteresis box, type a
percentage (1=100%).

*CAUTION* If you create a Hz Step trigger or Hz trigger, we recommend reducing
the default Hysteresis to 0.001. However, the value is dependent on
your trigger limits.

11. Priority, if you designate a trigger as being a priority trigger, then the APP Recorder will ignore
the fault record limit and continue to record for 10 seconds even if the trigger level is no longer
exceeded. This may be useful in over-current situations. Select the trigger(s) that you want to
designate as priority triggers. Then, from the Trigger list, select Yes.

12. Disturb, if you designate a trigger as being a disturbance trigger, then the APP Recorder will
mark the triggered fault records as disturbance records. In the Fault Summary tab, those records
will be designated with a D in the Type column. Select the trigger(s) that you want to designate as
disturbance triggers. Then, from the Disturb list, select Yes or None.

None will designate the fault as disturbance but will not cause an Alarm.

13. Chassis #, Chassis number is displayed with the triggers and is designated on the Chassis Config
Tab.

Note: A fault record can be both transient “T” and disturbance “D”. If both occurred, the
type will be “T/D”.
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6.17 Configuring Event Channels

The Event Channels tab contains setup information and trigger conditions for each event input channel.
Event channels are sampled at the user defined analog channel sampling rate. The number of event
channels displayed is determined by the setup in the Chassis Config tab.

You can edit the values by first clicking the row that you want to update. You can use the Windows Shift
and Control keys to select multiple rows simultaneously. If you select multiple rows, then your edits will be
applied to all the selected rows. Update the values by typing in the entry fields above the column headings.
Your entries are displayed in the selected row(s) immediately.

» To Configure Event Channels
1. In the Edit Point Assignment Record window, click the Event Channels tab.

The tab appears, as shown in the following figure.

Entry fields above column

$ £dit Point Assignment Recoed (File: CAASP C setup Madhty por) - |
Seve Seveds., Concet | Prnt | EnableSc
APP Wodied: 01/25/2021.221312
Station: P2 Subatation \ Recorder ID: RI0D ~ Km
Event Channel
a
Bl (%] oo Btahs 1004 (5D - - . - P -
appears here Eon o Stanss 1004 (550 clote S ) ~l
E8 | Event Charvel Descripticn | NomaiSive | OFR St | OFA/SER | SERAun | IPfCaoes Ti] | Chassss |
3] : dhose dowm ot A 19
£2 close down Both Aun 14
€ open rhtied  Both Cross Teg 3 14
£e e open rhtind  Both Cross Trg 14
€5 Evert Chanved 5 open w Both Aun 14
= 13 Evert Charvel & cgon w Both Aun 14
Click one or morerows | oo’ - > e e -
. — T verd Chacenl § cpen - Both Aun 18
to edit values €9 SPARE cor rhied  DFR NA 13
€10 SPARE open whdded DFR NA 19
E1 SPARE cpen ehind  DFR NA 19
£ SPARE open rhddod DFR NA 19
(3] SPARE open riddod DFR NA 19
(3] SPARE open ridded DFR NA 19
E15 SPARE open rhdded DFR NA 19
E6 SPARE open rhtided OFR NA 19

Chsasis Config. | Anslog Channels | Trigger Channels  Event Channels | Tw Channels | General Settings | Note |

Accessthe tab here
Figure 95: Edit Point Assignment Record Window—Event Channels Tab
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2. Km check box, checking this box on this Tab or any Tab in the Point Assignment record
configuration will enable the display of distance in kilometers wherever distance is displayed.

Note: Records that include distance are always stored in Miles. Using the Km check box only
provides a conversion to display distance in Kilometers and does not change the data.

3. Click the event channel(s) for which you want to specify a description. Then in the Description
box, type a description. You can type up to 81 characters. You can view the Abnormal Event
Channel Description by clicking once on the Description field and it will alternate which
description is visible.

Abnormal Event Channel Description can be entered in two ways:

1. Right click on the Event Channel and a pop-up will appear allowing you to copy Normal
Desc to Abnormal Desc field

2. Go to the Abnormal Description view and edit the field.

4. Click the event channel(s) for which you want to designate the normal state of the external contact
connected to the event channel input. Then from the Normal State list, select either open or
closed.

| cloze - ||

5. You can configure events to trip the APP Recorder and create transient and extended records.
Select the event channel(s) for which you want to define the DFR Start condition. Then from the
DFR Start list, select the appropriate value. Table 3 shows the conditions in which the recording
process begins.

inhibited

Priority Trigger, Up-Pri, Down-Pri, and Both-Pri are Priority Start Triggers. If you designate a
trigger as being a priority trigger, then the APP Recorder will ignore the fault record limit and continue
to record for 10 seconds. This may be useful in over-current situations. When using Priority Trigger, it
is recommended to set the DFR/SER setting to Both in order to capture all Fault occurrences (see
caution below). See 6.19 Configuring General Settings to further understand the impact on the Fault
record size.

*CAUTION* When using the Priority Start settings, be aware there may be a delay
after recording a Priority record before the DFR can start recording
another Fault on the channel and could result in a missed Fault
record. However, every trigger will be logged to the SER.
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Table 3: Event DFR Start Settings and Actions

When the Setting of And this action occurs... Then the APP Recorder

the DFR Start box is recognizes a trigger situation

this... and begins recording
(Yes or No)

UP and Up-Pri N.O. contact goes closed Yes

UP and Up-Pri N.O. contact returns to open No

UP and Up-Pri N.C. contact goes open No

UP and Up-Pri N.C. contact returns to closed Yes

DOWN and Down-Pri N.O. contact goes closed No

DOWN and Down-Pri N.O. contact returns to open Yes

DOWN and Down-Pri N.C. contact goes open Yes

DOWN and Down-Pri N.C. contact returns to closed No

BOTH and Both-Pri N.O. contact goes closed Yes

BOTH and Both-Pri N.O. contact returns to open Yes

BOTH and Both-Pri N.C. contact goes open Yes

BOTH and Both-Pri N.C. contact returns to closed Yes

INHIBITED N.O. contact goes closed No

INHIBITED N.O. contact returns to open No

INHIBITED N.C. contact goes open No

INHIBITED N.C. contact returns to closed No

6. DFR/SER, you can assign each event channel either a DFR or an SER setting to indicate what
information should be recorded in the event of a state change. Select the channel(s) for which you
want to designate the DFR or SER setting. Then, in the DFR/SER list, select one of the following:

|[Bon =]

DFF:
SER _

Eath ]
Select the DFR setting and choose (Up/Down/Both) if you want all analog and digital
channels to be recorded when the event channel is asserted (see the table above).

Select the SER setting if you want to record only the event channel that changes state. If you
assign a channel the SER setting, an entry of NA will appear in the DFR Start column. In
SER mode an Event Channel that changes state will be logged to the daily Sequence of Event
Report.

Select both settings if you want an Event Channel change of state to trigger the DFR and log
to the Sequence of Event Report. If an Event Channel is set to Both and Inhibit, the DFR
will not trigger but the Event Channel will appear in the Fault Record if it changes state
during the time of the Fault Record.

Note: When using a Priority DFR Start Trigger, it is recommended to use Both for DFR/SER
setting.
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7.  SER Run, you can designate how the APP Recorder should record an SER channel in the event of
a state change. Select the SER channel(s) for which you want to designate the SER Run setting.
Then, in the SER Run list, select one of the following:

‘Bur
Stop

Alarm
Crozz Trig
Perpetual

Select Run if you want the SER feature to log to the Sequence of Events Report.
Select Stop if you want to inhibit or disable the SER channel.

Select Alarm if you want the SER feature to run and turn on the SER alarm when the SER
channel changes state. Additionally, the SER Alarm, in General Settings/Recorder Setup,
TAB must be mapped to the alarm output.

Select Cross Trigger to configure the Event Channel for a Cross Trigger to be received from
another DFR. This will start recording in the receiving DFR at nearly the same time as the
first/sending DFR to create a parallel fault record for the components monitored in this DFR.
The DFRs need to be connected to an IP network (typically to the DSP network Ethernet
Switch) if you are using a network to communicate Cross Triggers (See Recorder Instruction
Manual Section 4.5 for instructions on configuring Cross Triggers). The Cross Trigger Alarm
output and the Cross Trigger Event Channel must be configured in the DFR to send Cross
Triggers over the network.

Alternatively, the DFRs can be hard wired from the Alarm output associated with the Cross
Trigger in the first DFR to an event input in the second DFR to receive the Cross Trigger.
The Cross Trigger Alarm output in the sending DFR and the Cross Trigger Event Channel in
the receiving DFR must be configured in the respective DFR Point Assignment Record to
send and receive Cross Triggers.

The Event Channel parameters used with Cross Triggers are:

Normal State DFR Start DFR/SER SER Run IP (Cross Tr)
Unique

Open Inhibited Both Cross Trigger Computer IP
Address

If you are hard wiring the Cross Trigger Alarm to the Event Channel, you can leave the IP
address blank. See section 4.6.4 in the Recorder Manual for more on configuring the DFRs
for Cross Triggering.

Note: The Transient Sampling rates for both DFRs must be set to the same rate.

Select Perpetual to configure the SER alarm to remain energized when the channel goes into
abnormal state until the channel returns to Normal State. This is similar to the Alarm setting
above except Alarm will only stay energized for 10 seconds. The SER Alarm, in General
Settings/Recorder Setup TAB must be mapped to the alarm output.
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8. IP (Cross Tr), this field is used when assigning the Event Channel to send and receive cross
triggers between DFRs across an IP network. Enter the IP address of the DFR computer sending a
Cross Trigger to this DFR’s event input. If you are hard wiring between the DFRs, you can leave

the IP address blank.
8 5t i st Reord (i AP Gesiewseap o I
Save SaveAs.. Cancel | Print | Enable Scroll
%YZ Power Co. Modified: 11/30/2020-10:31:06
Station: [<'Z Substation Recorder ID: F100 I km
[E1 [Breaker Status 1024 (520) [close  w[doon  w|[son  w|[CrossTig
E# | Event Charnel Descriplion | Momal State | DFR Stat | DFR/SER | SERRun | IP[CrossTr) | Chassist |
El Breaker Status 1024 [525] dlose down Both Fun 18
£2 Breaker Status 1226 [52b] close dowin Both Fun 18
E3 Cross Trigger 1 open ihisited ~ Bath CossTig 1921683224 14
E4 Cross Trigger 2 open ihitited  Bth CiossTig 1927683222 14
£S5 Event Channel 5 open w Both Flun 18
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E7 Event Channel 7 open w Both Fun 18
E8 Event Charnel & open w Both Fun 18
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E12  SPARE open ihisited ~ DFR A 18
E13  SPARE apen ihitited  DFR KA 19
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E15  SPARE apen ihitited  DFR KA 19
E16 SPARE open inhibited ~ DFR A 18

Chassis Config. | Analog Channels | Trigger Channels Event Channels | Tw Channels | General Settings | Nate

Figure 96: Cross Trigger Event Channel in PAR

9. Chassis#, displays the range of chassis the Event Channel is associated with.

10. From the menu bar, click Save.

Note: The Transient Sampling rates for both DFRs must be set to the same rate.

6.18 Configuring Traveling Wave Channels

The Traveling Wave, TW Channels tab contains setup information for each TW input channel. The
number of TW channels displayed is determined by the setup in the Chassis Config tab.

You can edit the values by first clicking the row that you want to update. You can use the Shift or Control
key to select multiple rows simultaneously. If you select multiple rows, then your edits will be applied to
all of the selected rows. Update the values by typing in the entry fields above the column headings. Your
entries are displayed in the selected row(s) immediately.

N

» To configure Traveling Wave Channels

In the Edit Point Assignment Record window, click the TW Channels tab.
The tab appears, as shown in the following figure.
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PP

Station:

F Edit Point Assignment Record (File: CAAPP RecorderSetup\Wodify: par) o x

Sawe Save As.. Cancel | Print | Enable Scroll

Modified: 12/03/2020-20:21:18

|><YZ Station Recorder ID: R13 ™ Km

[1 [1.000 1.000 0000 0935000 [1961E8351 | [1.400 [ 1P Portit:|5310 ¢

Tul

Twtt | T Channel Description | Linett [ Line imiks) | €T [ tcalfus) | cfactor | IP(TwBoard) | Tu#@Add: (Other End) | Tip i over | lonore | Chassish |
1.400 13

T Channel 1 1 1.000 1.000 0.000 0835000 1951683 51

Chassis

Config. | Analog Channels | Trigger Channels | Event Channels Tw Channels | General Settings | Note

Figure 97 Edit Point Assignment Record Window—Traveling Wave Channels Tab

1.

Note:

Km check box, checking this box on this Tab or any Tab in the Point Assignment record
configuration will enable the display of distance in kilometers wherever distance is displayed.

Records that include distance are always stored in Miles. Using the Km check box only
provides a conversion to display distance in Kilometers and does not change the data.

Tw#, this field is automatically filled with incrementing numbers for each TW channel. It
represents the number of the TW channel.

TW Channel Description, this field is the descriptive name of the channel and should be
appropriately named to properly identify the TW channel. It is user modifiable. The default name
is TW Channel #, where # is the TW channel number, found in the column immediately to the left.

Line#, this field is the number that identifies the line that the channel is recording. It is used to
separate and identify the lines if one system is monitoring for TW faults on multiple channels and
multiple lines. It is user modifiable and the default line number is 1.

Line (miles), this field represents the length of the line in miles that the TW channel is recording.
It should be entered to a 3-decimal place precision. The length of the line should be known at the
time of setup. The default value is 1.000.

CT, this field represents the CT ratio. It should be entered to a 3-decimal place precision. It is user
modifiable but should not be changed unless the user is clear on how changing this value will
affect the results. The default value is 1.000, which has been predetermined to be correct when
using the current transformers supplied with the TW board.

tecal, Time from a Fault to each end of the line should be symmetrical relative to where the fault
occurred on the line. If differences in infrastructure of the stations at each end or some other factor
causing the time not to be symmetrical, you can use tcal to calibrate the time to obtain a better
result. Time Calibration does not have to be done until the first TW fault record has been created.
The field is 3 decimal place precision and the value is 0.000 unless it is adjusted by a user using
the Time Calibration process. To determine the calibration factor and entering it into the Point
Assignment record see (3.7/0 Find TW Time Calibration (tcal).

c factor, this field represents the speed a fault will travel along the line. The value should be a 6-
decimal place precision number between 0 and 1. The value is a decimal fraction of speed of light,
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where 1 is the speed of light. It is user modifiable and can be calibrated using fault data and other
information provided by the user and can be refined to give better results. The default value is
1.000000.

Calibration of ¢ factor, Calibration does not have to be done until the first TW fault record has
been created. If the distance to fault result is not correct, the ¢ factor can be recalibrated to obtain a
better result. To calibrate the ¢ factor, see (5.9 Find TW C Factor).

9. 1P (Tw Board), this field represents the IP address of the local TW board. The value should be an
[Pv4 address, in the format of xxx.xxx.xxX.XxX where xxx are integers between 0 and 255. It is
user modifiable. The default value is 192.168.203.xxx, where xxx depends on the slot position of
the channel in the system.

10. Tw#@IP (Other End), this field represents the TW channel number and the IP address of the
remote TW channel at the other end of the line used for double end fault location. It is user
modifiable. The format is Tw#@xxx.xxx.xxX.xxX, where # is the TW channel number of the

remote TW board and xxx.xxx.xxx.xxx is the IP address of the remote TW board. It is blank by
default.

11. Trip if over sets the trigger noise value if over will trigger a TW fault. The default is 1.4A. The
over-under voltage of the V-th TRIG is the trigger ratio R multiplied by the peak noise Iypy,
which can be positive or negative. The peak noise is generally around 1A at the secondary.

12. Ignore, this field allows you to virtually remove this channel from the configuration by placing an
X in the field typically during trouble shooting. Note that ignoring a Chassis in the Chassis TAB
will not ignore the TW board. You need to use ignore on the TW TAB to affect TW channels.

13. Chassis#, this field represents the chassis and the slot number the TW board of the corresponding
TW channel is in the system. The format is x-x, where the first x is the chassis number and the
second x is the slot number the TW board of the corresponding TW channel is in. It is not user
modifiable and is filled in automatically.

14. 1P Port#, this field represents the incoming port on the computer that will receive
communications from the TW board. The value should be an integer from 0 to 65535. It is user
modifiable but should not be changed unless the user is clear on how changing this value will
affect the communication of data. The default value is 5310.

15. TP TW Board, each TW board requires its own IPv4 address. To set this address, connect a
programming cable from the computer to the TW board or using a UDP connection with an
Ethernet cable to the DSP board and change the address using the Tools->DSP/TW Board’s
Ethernet Settings dialogue in the menu bar in either ClearView or the Recorder. The way to
change a TW board’s IP address is the same as changing the IP address of a DSP board.

For more detail on configuring a TW Board, see Configuring a DSP/TW Board’s Ethernet and
IP Address Settings in the APP Recorder Manual.

6.19 Configuring General Settings

The General Settings tab contains two tabs: Sampling and Recorder Setup.

On the Sampling tab you can configure sampling rates and continuous recording settings. You can disable
or enable Extended Oscillography Recording, Extended RMS Recording, Continuous RMS Recording,
Continuous Oscillography Recording, Continuous Frequency Recording, and Continuous Phase Recording.

*CAUTION* Disabling the Extended Recording feature, by entering a sampling rate
of 0, also disables all of the Continuous Recording features.

On the Recorder Setup tab, you can configure time synchronization, DNP-3, alarms, and other
miscellaneous parameters.
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» To Configure Sampling Rates and Continuous Recording Settings

1.

In the Edit Point Assignment Record window, click the General Settings tab.
In the General Settings tab, the Sampling tab appears by default, as shown in the following

figure.

+ Edit Point Assignment Record (File: C:AAPP ClearView\setup\Modify.par)

Save SaveAs .

APP

Cancel | Print | EnableScroll

Stalion: [XYZ Station

Sampiing | Recorder Setup |

Line Freq: [0 Hz ~

[~ CBA Phase Rotation

I Include High Speed Transient Frequency

I Qvenwrite 0ld Record when Disk Full
Limit #F aults in Disk to | 2000
[~ Add Transient rate to Extended [Experiment only]

Recorder ID: R

Extended RMS

Oscilograph: |014 days
Transient Rate Oscillograph [1 Cyele/10 Minute]: |000 days
Required Memoary: 16GE

A Trigger Channel Auto Stop From Scan If

Modified: 03/20/2024-15:28:27

[~ Km

Power Quality (1)

¥ Include PO Data = V¥ Include Individual Hamonic Data

fromsient _ 7 Fxtondod B % Canye COMTFADE Ta PO Evey D3
Frespermer |[3e00 4z Tl | oz Tl s e Seloct Flickes Channols |
Prefault:| [00100  ms | [0010  sec Continuous Recording Pt Flicker for [090 daye =
Postfault:| [00100  ms | [0070  sec. Sampling Rate: 360 Hz 3s daily PO for 010 daye P Ficker for [380 days =
Fault Limit: ,Wms 0010 sec. Freq, + RMS + Phase; ,ﬁ Cycles/Point for W days 10min daily trend for ’ﬁ days = 3z daily Hamonic ’deayg

2h weekly tiend for (0365 days  10min weekly Harmonic (0090 days

‘early Harmanic Percentile 0365 days
Required Memony: 71ME

Required Memory: 22GE

H#Triggers: |000100  happened in #Minutes: | 0001

A SER Channel Auto Stop From Scan If
Then Auta Restore after #Minutes: |0005

HEwents: [000100  happened in #tinutes: | 0001

Then Auto Festore after #Minutes: | 0005

Event Debounce [ms]: (0.40

[ Do not restrict event only trigger (caution: can result in many nuisance records)

[~ Distutbance Triagers Cnly

Total Required Memory [DFR+DDR+PQ):
Data Disk Size: unknown - Do Diagnosis

33GE

Max. Fault Size (sec.) = 40.00 for DSP5 or 40.00 for DSP6

Chassis Config. | Analog Channels | Trigger Channels | Event Channels | Tw Channels  General Settings | Note

Figure 98: Edit Point Assignment Record Window—General Settings Tab, Sampling Tab

2. Km check box, checking this box on this Tab or any Tab in the Point Assignment record
configuration will enable the display of distance in kilometers wherever distance is displayed.

Note: Records that include distance are always stored in Miles. Using the Km check box only

provides a conversion to display distance in Kilometers and does not change the data.

3. Inthe Line Freq list, select the line frequency (50Hz or 60Hz) for the analog channels that will be
connected to the APP Recorder.

4. CBA Phase Rotation check box: if you want to reverse the default order of the three phase
channel rotation from ABC to CBA, click the CBA check box.

5. Next to Frequency, from the Transient and Extended lists, select the appropriate sampling rates.
Table 4 lists the available selections.

6. Add Transient Rate to Extended check box, Version 3.2.4 added this as an experimental option
This adds the Transient Rate frequency selected to the list of Extended options. The same
restrictions for numbers of Analog Boards in a chassis still apply.

Note: A higher frequency rate will create larger transient and extended record sizes.
Larger records will take longer to retrieve via modem or network connection.

Note: The continuous Oscillography samples at the same frequency as the Extended.

Note: If you are using an APP-618 Controller for Sampled Values streaming, use

4800Hz Transient sampling Rate only.

Managing Point Assignment (PA) Records 6-32



Table 4: Transient vs. Extended Sampling Rates for Line Frequency=60Hz

Transient Extended choices Comment

(Hz) (Hz)

1200 0, 240, 600, 1200

2400 0, 240, 480, 600, 1200

4800 0, 240, 480, 600, 960, 1200 The defaults are 4800 and 960

9600 0, 240, 480, 600, 960, 1200, 1920

11520 0, 240, 360, 480, 720, 960, 1440,

1920

15360 0, 240, 480, 960, 1920

16800 0, 240, 480, 600, 840, 1200, 1680 See Figure 99 High Speed
Sampling Rate Limitations for
limitations

19200 0, 240, 480, 600, 960, 1200, 1920 See Figure 99 High Speed
Sampling Rate Limitations for
limitations

24000 0, 240, 480, 600, 960, 1200 See Figure 99: High Speed
Sampling Rate Limitations for
limitations

30720 0, 240, 480, 960, 1920 See Figure 99: High Speed
Sampling Rate Limitations for
limitations

Note: “Include High Speed Transient Frequency” must be checked and frequency of 0
means that recording is disabled.

Table 5: Transient vs.

Extended Sampling Rates for Line Frequency=50Hz

Transient (Hz) Extended choices Comment
(Hz)
1200 0, 200, 300, 400, 600, 1200
2400 0, 200, 300, 400, 600, 1200
4800 0, 200, 300, 400, 600, 800,1200, The defaults are 4800 and 800
1600
9600 0, 200, 300, 400, 600, 800,1200,
1600
16800 0, 200, 300, 400, 600, 700, See Figure 99: High Speed
800,1200, 1400 Sampling Rate Limitations for
limitations
19200 0, 200, 300, 400, 600, 800,1200, See Figure 99: High Speed
1600 Sampling Rate Limitations for
limitations
24000 0, 200, 300, 400, 500, 600, 800, See Figure 99: High Speed
1000,1200, 1500, 1600 Sampling Rate Limitations for
limitations
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Note: “Include High Speed Transient Frequency” must be checked.
Note: An Extended frequency of 0 means that Extended and Continuous recording is
disabled.

The next step is to indicate the sampling rates. Transient sampling rates of 16800Hz, 19200Hz
24000Hz are classified as High Speed sampling rates. You can select these rates only if you first
select the Include High Speed Transient Frequency check box. See Figure 99: High Speed
Sampling Rate Limitations for details about the limitations to these sampling rates.

Do you want to select High Speed transient frequency rates?

e Ifyes, then select the Include High Speed Transient Frequency check box.
e If no, skip to the next step.

High Speed 16.8kHz Restriction [per Chassis)
MNo Drop: Max. 9 &nalog + 1 Event Slots [Slot-11:Event)

High Speed 19.2kHz Restriction [per Chassis)
MNo Drop: Max. 5 Analog + 5 Event Slots [Slot-6 to 11:Event)
Drop 1 Slot: Max. ¥ Analog + 2 Event Slots [Slot-9,10: Event)

High Speed >=24kHz Restrniction [per Chassis)

Drop 1 Slot: Max. 1 Analog + 8 Event Slots [Slot-2 to 10: Event)
Drop 2 Slots: Max. 3 Analog + 5 Event Slots [Slot-4 to 9: Event)
Drop 3 Slots: Max. 5 analog + 2 Event Slots [Slot-6,8: Event)

Figure 99: High Speed Sampling Rate Limitations

7. Next to Prefault, in the Transient and Extended boxes, specify the amount of time/data the APP
Recorder saves prior to a trigger. The range for transient recording is 50msec to 99.999sec and the
range for extended recording is 10sec to 990sec.

8. Next to Postfault, in the Transient and Extended boxes, specify the amount of time/data the APP
Recorder saves after a trigger returns to a normal state or after the fault limit has been reached.
The range for transient recording is 50msec to 99.999sec and the range for extended recording is
10sec to 990sec.

9. Next to Fault Limit, in the Transient and Extended boxes, specify the maximum amount of
time/data the APP Recorder saves after a trigger occurs. If the trigger returns to normal before
fault limit time expires, the post fault time will begin right at the “return to normal” time. If the
trigger stays abnormal up to the fault limit time, the fault limit time ends, and the post fault time
begins. The fault limit range for transient recording is S50msec to 99.999sec and the range for
extended recording is 10sec to 990sec.

Note: If the priority trigger has been enabled, the program ignores the fault limit time
and will record until the record grows to a length of 40 seconds.

Note: The total length of a fault record is Prefault + Fault Limit + Post Fault. The
recorder has the capability to perform post fault retriggering. If a trigger occurs
during the post fault time, the fault limit and post fault timers reset to zero and
begin recounting. Post fault retriggering allows the record to automatically extend
for easier viewing with the master station software. The post fault retriggering
process can potentially create a transient record with a 40 second length (max) if
post fault retriggering keeps going non-stop. If post fault retriggering continues to
occur after 40 seconds, a new record will be created.
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10.

11.

12.

13.

14.

15.

To overwrite old records, select the Overwrite Old Record when Disk Full check box, and set
the “Disk Alarm on if Below NNNN NN MBytes” parameter in the Recorder Setup tab. If the
hard drive memory falls below value, the oldest transient and extended records will be overwritten
by new incoming records in a “First In, First Out” sequence.

In the Limit #Faults in Disk to box, enter a value between 1 and 9999, representing the number
fault records to keep at any one time on the disk. By specifying a limit, you will prevent the hard
drive from filling up if there is a runaway trigger. The default setting is 2000.

Under Extended RMS, in the # Cycles Point box, enter a number to define how often an RMS
value is stored for extended recording. For example, if you enter 2, then one RMS value will be
stored every 2 cycles.

Plus Phase, Check this option to calculate power using Extended RMS record to include Phase
Angle along with RMS

Under Continuous Recording, specify how often RMS, Frequency, and Phase values are stored
for continuous recording.

The Continuous Oscillography recording follows the sampling rate set for the Extended
Oscillography Recording. The number of recording days is also entered here (FIFO.)

*CAUTION* Ensure the Recorder Hard Drive can accommodate the data generated

16.

17.

by your continuous recording settings. As settings are entered, the
required memory is displayed. We recommend 50% free space on the
Recorder hard drive to ensure responsive operation. It is important to
reserve enough memory to accommodate the continually recorded
data, otherwise the hard drive will become fragmented over time. APP
Engineering strives to obtain required customer settings before
shipping a Recorder. This helps ensure enough memory has been
reserved. The continuous recording settings are critical. We
recommend calling APP Engineering if you are entering or changing

these settings.

Transient Rate Oscillography — Enter the number of days you want the unit to record 1 cycle
every 10 minutes. The cycle is stored at the transient sample rate. Zero (00) days is the default and
turns off the feature. When more than 00 days is entered, the TOscData folder is created in the
C:\Recorder\Data folder and will hold files for each day for the number of days entered. This
feature is primarily used by Power Engineers along with 3™ party PQ software tools to analyze
Steady State Power quality.

It is possible for a Trigger Channel to toggle states uncontrollably. To automatically shut down
and restart a nuisance trigger channel, complete the fields under A Trigger Channel Auto Stop
From Scan If. Enabling this feature can save hard drive memory. If you enter 0, the feature is
disabled.
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18. Include PQ Data check box — If you want to capture Power Quality Data, check the Include
PQ Data check box in conjunction with setting the associated Triggers in the Trigger Channel
tab. Then set the retention periods for each PQData file types in days. If you are using DSP board
Version 7 and software version 3.3.6 higher you will receive all file types listed below. If you
have DSP Board 6 or below you will receive a subset of the file types listed below. Hover your
cursor over the @ Information icon to see the DSP board restriction note on the screen.

Power Quality %
’7 Include Pu Date™* Fl Lombooodn lenokoiinlsml U] o monin Db,

Far systerns not fully equipped with DSP7.x cards,
| Oomet TR only settings marked with ** are applicable,
Select Flick Compliance with [EEE-2800 Table 19 requires that

all DEP cards in the recorder be DSP7.x models,

35 daily PO for [010 daps Pt Flicker for (090 daps =
10min daily trend for {090 daps * 3 daily Harmonic 002 days

2h weekly trend for |0365 days 10min weekly Hamonic |0001 days

‘Yearly Harmonic Percentile |0365 days
Required Memony: E7MB

The minimum retention is 2 Days and cannot be set lower or turned off. The following are the file
types to set:

With DSP Board 6:

e 10 Minute Daily Trend
e  Pst Flicker
e  Plt Flicker

With DSP Board 7 or higher you receive all the available files:

10 Minute Daily Trend

Pst Flicker

PIt Flicker

3 Second PQ

2 Hour Weekly Trend

3 Second Daily Harmonic

10 Minute Weekly Harmonic
Yearly Harmonic Percentile

See Section 7 Power Quality Recording for Inverter Based Resources for information on these PQ files
and retention settings.

Note: Based on PRC-028-1 and IEEE-2800 Table 19 PQ monitoring requirements. (See
Figure 100 Include PQData Check Box below).
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*  Edit Paint Assignment Record (File: CAAPP ClearView\setup'\Modify.par)

Save SaveAs.. Cancel | Print | Enable Scroll

APP

Station: [XrZ Station

Sampling | Recorder Setup |

Line Freq: (60 Hz ~

[~ CBA Phase Rotation

Transient Extended
Frequency:| [3600Hz ~| | [60Ke -]
Prefault: ’D[”Tms ’W:ec.
Postfault:| (00100 ms W sec.

l
Fault Limit:| (01000 ms 010 sec.

=

[ Inchude High Speed Transient Frequency

v Owenwite Old Record when Disk Ful

Limit #Faults in Disk to lﬁ

[~ Add Transient rate to Extended (Experiment only]
Required Meman: 22GB

A SER Channel Auto Stop From Scan If

HEvents: (000100 happened in #inutes: | 0001

Then Auta Restare after #iinutes: (0005

Event Debounce [ms] : 0,40

Modified: 03/20/2024-15:28:27

Recorder 1D: RO [~ Km

Extended RMS
HCycles/Point :’F

™ Plus Phase
Continuous Recording
Sampling Rate: 960 Hz

Freq. + AMS + Phase: [02 Cycles/Paint for [030 days
Oscillogiaph; W days

Tranzient Rate Oscilograph (1 Cycle/10 Minute]: ’W days

Required Memony: 1EGE

A Trigger Channel Auto Stop From Scan If

HTriggers: 000100 happened in #inutes: (0001
Then Auto Restore after Hiinutes: | 0005

[~ Distubance Triggers Only

Total Required Memory ([DFR+DDR+PO): 39GE

Data Digk Size: unknown - Do Diagnosis

Power Quality ®
¥ Include PO Data = ¥ Include Individual Hamoric D ata
v Convert COMTRADE to PADIF Every Day

Select Flicker Channels

[ Do not restrict event only tigger [caution: can result in many nuisance reconds)

Max. Fault Size (sec.) = 40.00 for DSP5 or 40.00 for DSP6

3z daily PO for [010 daps
10min daily trend for 090 daps ==
2hweekly trend for (0365 dayps

3s daily Harmonic 010 daps
10min weekly Hamonic 0090 days

Yearly Harmonic Percentile 0365 days
Required Memory: 71MB

| Pt Flicker for |090 days =
Plt Flicker for 090 dayps **

Chassis Config. J Analog Channels J Trigger Channels I Event Channels J Tw Channels  General Settings | Note

Figure 100 Include PQData Check Box

Convert PQData files to PQDIF - If you would like the PQ trend files and Flicker files to be
converted to PQDIF format automatically every day, click the check box for Convert
COMTRADE to PQDIF Every Day. This will cause PQDIF format files to be saved to
APPRecorder\Data\PQData\PQDIFData folder. The filenames will be the same as the
original COMTRADE file it was derived from.

Include Individual Harmonic Data — Only available when using DSP 7 and Software version
3.3.6 or higher. This feature enables recording of Individual Harmonic and Total Harmonic
Distortion (THD). The primary purpose for providing this data is to make it easier to identify the
Harmonic Order which is above the standard. See Section 7.5.2 Individual Harmonics files for
more information.

Voltage Unbalance: Turn on Continuous Recording for Voltage Unbalance by setting
Unbalance Triggers for the desired analog channels. Once you have set the Unbalance
trigger type, double click on the channel and a dialogue box will pop-up requesting two
other analog channels for phases B and C.
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Figure 101: Extra Trigger Parameters

The data will be written to the \APPRecorder\Data\PQData folder. Unbalance PQ data is written in
COMTRADE format. This data will be contained in any of the Trend files that are created.
Depending on if you have DSP6 or DSP 7 as described above. The file(s) contain recorded
Unbalance data and data for other PQ triggers in COMTRADE format.

Note: The voltage unbalance measurements are in accordance with the IEC 61000-4-30:2015.

Flicker: To turn on continuous recording of Flicker, first enable Pst/Plt in the General Settings

Tab of the Point Assignment Record by clicking on Select Flicker Channels button in the Power
Quality box shown in the figure below.

: Edilkl’uinl Assignment Record (File: CAAPP ClearView\setup\Modify.par)

Save SaveAs.. Cancel | Print | Enable Scroll
APP Modified: 03/20/2024-15:28:27
Station <2 Statien Recorder ID: RO1 ™ Kkm
Sampling 1 Recorder Setup |
Line Freq: |60 Hz @
Power Quality
CBA Ph Rotati
L ase Hatation Eutended RMS  Include PQ Data ™ W Include Individusl Hamoric Data
Transient Extended HCycles/Paint |01 [ ot COMTFRAOE to PADIF Every Day
Frequency: [3800Hz =] | [s80Hz ~] I Plus Phase Select Flicker Channels ‘ )
Prefault: |00100  ms | (0010 see. Continuous Recording Pt Flicker for |090 days
Postfault: [00100 ms | 0010 sec. Sampling Rate: 960 Hz 3s daiy PO for 010 days PIt Flicker for (090 days *
Fault Limit- |01000  ms | 0010 sec. Freq. + RMS +Phase: |02 Cycles/Point for [030 days 10min daily trend for (090 days = 33 daily Hamanic 010 days
Oscilograph: (014 days 2h weekly trend for |0365 daps  10min weekly Harmonic: (0030 days

| [l ) Vet ey Transient Rate Oscilagraph [1 Cycle/10 Minute) ’m days Yearly Hamonic Percentile | 1365 das

W Ovwerwiite Old Record when Disk Ful Fequired Memony: FIME

Limit #F aults in Disk to [2000 i
[~ Add Transient rate ta Extended [E xperiment anly)
Required Memane: 22GB

A Trigger Channel Auto Stop From Scan IF
#Tnggers: |000100  happened in fitinutes: 0001

Then Auta Restare after #Minutes: | 0005

‘A SER Channel Auto Stop From Scan If

HEwenis: |000100  happened in #Minutes: |0001

[~ Distwbance Triggers Only
Then auto Restore after #inutes: | 0005

Tatal Required Memory [DFR+DDR+PO): 39658
Data Disk Size: unknawn - Do Diagnosis

Event Debounce (ms]: (0.40

[~ Do ot restrict event anly tigger [caution: can result in many nuisance records]

Max. Fault Size (sec.) = 40.00 for DSP3 or 40.00 for DSPE

Chassis Config. J Analog Channels J Trigger Channels J Ewvent Channels I Tw Channels General Settings | Mote

Figure 102 Enable Pst/Plt Continuous Recording
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The list of the Analog Channels will appear. Then changing the desired Voltage channels to Yes in
the Flicker column. Only Voltage Channels will work on Flicker.

*
Save SaveAs.. Cancel | Print | Enable Scroll
APP Modified: 05/21/2025-15:07:07
Station: [XZ Stafion Recorder ID: RO1 I~ Km
Sampling ] Recorder Setup I
Select Flicker Channels Hide
[Flicker only works on Vac) no l Power Quality ®
At ‘ Analog Channel Description ‘ Flicker | - ¥ Include PO Data v Include Individual Harmonic Data
Al 1 Phase A Voltage e [~ Convert COMTRADE to PODIF Every Day
A2 1 Phase B Valtage pes
A3 1 Phase C Voltage ves Hide "Select Flicker Ch.." ‘ ) -
Al 1 Phase A Current no Pst Ficker for |030 days
AD 1 Phase B Current no i 010 i 090 -
A6 1 Phase [ Curent o 3 daily PO for days Pt Flicker for daps
AT 1 Neutral no 10min daily trend for {090 daps ** 3s daily Harmonic 002 daps
AB 2 Phase & Voltage es 5 8
A 9 Phase B antage ;es 2h weekly trend for (0365 days T0min weekly Hamonic |0007 days
A10 2 Phase C Vol .
a1 2 F'h:z: A Cznaealla izs ‘r'early Harmanic Percentie | 1355 days
A2 2Phase B Curent no IRkl e (B
A13 2 Phase C Current no
Al4 2 Neutral no
A15 3 Phase A Voltage es
A1E 3 Phase B Voltage es
A1F 3 Phase C Voltage yes
A18 3 Phase A Curent no
A19 3 Phase B Curent no
A20 3 Phase C Curent no
A21 3 Neutral no
AZ2 4 Phasze A Voltage es
£23 4 Phase B Voltage yes
£24 4 Phase C Voltage yes
A25 4 Phase A Curent no
A26 4 Phase B Curent no
427 4 Phase C Curent no v
Max. Fault Size (sec.) = 29.61 for DSP5 or 40.00 for DSP6

Chassis Config. J Analog Channels I Trgger Channels J Event Channels I Tw Channels General Settings | MNote I

Figure 103 Select Flicker Channels for Continuous Recording

As described above, be sure “Include PQ Data” Check Box is checked in the General Settings
TAB. You will NOT need Flicker Triggers set up in the Trigger Tab for Flicker to be included in
PQ Data recording. The data will be written to the \APPRecorder\Data\PQData folder.

Set the retention period in days for each file type described below, minimum retention is 2 Days
and cannot be set lower or turned off.

The retention period begins after the period (daily, weekly, yearly...) of the file is passed. For example, for
a yearly file, a retention of 365 will keep that file for another year after it has received its last sample in the
interval period.

NOTE: The first three files described below are the only files created if you are using DSP

6 or below. On the screen they are indicated by the double asterisks (**) next to
them.

10 min daily trend -The file name will be [YYYYMMDD]TrR[RecID].dat. This file contains
recorded trigger values for all triggers set. If there are HD, THD, or TRD Triggers, it will contain
the HD/THD data at their highest value. They are recorded at 10 minute intervals in COMTRADE
format. Typical Retention is 90 days.

Pst Flicker - Short term flicker data is written in COMTRADE format. The file name will be
[YYYYMMDD]FkrR[RecID].dat. This file contains recorded flicker data at 10 minute intervals
for 24 hours. Typical Retention is 90 days.

PIt Flicker - Long term flicker is written to

\APPRecorder\Data\PQData\[ YYYYMMDD]FkrR[RecID] Weekly.dat as a 2-hour aggregation
of Pst data in COMTRADE and stored in the PQ folder. If needed, you can open the COMTRADE
file anytime and Save as PQDIF. Typical Retention is 90 days.
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Note: The recorded Flicker data is based on IEC 61000-4-15 and -30 up to 1620 cpm which is
equivalent to a flicker frequency of 13.5 Hz. The accuracy of the measurements will suffer
if the flicker frequency exceeds such.

Power Quality recording based on IEEE2800 Table 19

If you have DSP7 or higher and are running APP Recorder Version 3.3.6 or higher, Recorder will
also create continuous recording files based on IEEE 2800 Table 19. Please See Section 7
Power Quality Recording for Inverter Based Resources for more information on the PQ files
created and retention period settings.

19. It is possible for an SER channel to toggle states uncontrollably. To automatically shut down and
restart a nuisance SER channel, complete the fields under A SER Channel Auto Stop From Scan
If. Enabling this feature can save hard drive memory. If you enter 0, the feature is disabled.

20. Do you want to prevent multiple triggers due to input contact bounce?

If yes, in the Event Debounce (ms) box, enter a time period in ms. The contact must be in a
steady state condition for this time period before it triggers the system.

If no, skip to the next step.
Note: A fault record’s time will reflect the first detection of a change in state.

Note: At the bottom of the Sampling Tab screen, the Max Fault Size is displayed based
on the sampling settings selected

21. From the menu bar, click Save.
» To Configure Time Synchronization, DNP-3, Alarms, and Other Miscellaneous Parameters

1. In the Edit Point Assignment Record window, click the General Settings tab.

2. Click the Recorder Setup tab.
The tab appears, as shown in the following figure.

*  Edit Point Assignment Record (File: CAAPP ClearView\setup\Medify.par)

Save SaveAs.. Cancel | Print | EnableScroll

APP Modified: 05/21/2025-15.01:01
Station: [<1Z Station Recorder ID: ROl I Kkm
Sampling | Fecorder Setup |
Time Synchranize with ALARMS
" Modulated IRIG-B Alarm Description [Alamt| Fault/SER LED /Alarm Duration (sec.}: [33000010
@ Unmodulated IRIG-B Eove Sync Loss LED/Alarm Delay (min.: [0000
® 5P ol 2 Disk Alarm On if Below [000100 MBytes
© PIP [E2E) Offline 3
W Report Alarm States as SER
© PP (P2F) Sync Loss 4 {sls0 repart Orline e o nd of des)
Disk Full 5
DSP Board T ture Alam Limit (C):[70
[ Auto Daylight Saving L B gore Temperstue [me::lsalc x]n 850)
Chassis Comm. Emor |7
WHours different to GPS: [0 Transiont Record g
Detuhanceliecond # of HD/SSD (PC-Health: [02
SER Record 7 {orly for SpeedF an/HDsentinel dstactable HD/35D]
v PMU DSP Board Temperature
Continuous Record
[~ DNP-3/Modbus PC Health 5
Analog Fail
Goose Capture Cross Trig
Requie WinPCap 41.3 ——
¥ Enable Goose Capture

Chassis Config. | Analog Channels | Trigger Channels | Event Channels | Tw Channels General Gettings | Note

Figure 104: Edit Point Assignment Record Window—General Settings Tab, Recorder Setup Tab

3. Time Synchronize with: The APP Recorders can synchronize with any external satellite-
controlled clock that can provide a modulated or un-modulated IRIG-B, SNTP, or PTP input.
Under Time Synchronization with, select the synchronization approach you prefer. See Table 4
for a description of the available options.
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Precision Time Protocol (PTP) input Option, PTP input has been developed as an option and
requires DSP Card version 6.4 or higher. Prior to APP Recorder 3.2.1 checking the PTP will not
function as PTP. As of 3.2.1 there are two PTP options, End to End (E2E) and PTP (P2P).

PTP (E2E) Provides Synch delay from the Master Clock using End -to-End methodology
PTP (P2P) Provides Synch delay from the Master Clock using Peer-to-Peer methodology.

Clock Settings for APP-618 Controller

There are two clock connectivity options when there is one or more APP-618 Controllers included
in the DFR.

If the DFR has both APP-601 Data Chassis and APP-618 Controllers, and if the Clock source is
PTP to the APP-601 Data Chassis (DSP 6.4 or higher) then you will have made an APP-601 as
the Master Chassis and other APP-601 Data Chassis will need Ext-1PPS checked. However, do
not check Ext-1PPS for the APP-618 Controller (GPU). If your location observes Daylight Saving
Time, you will want to check the Auto Daylight Saving check box in General Settings and be
sure the Windows time settings have Adjust for daylight saving time automatically checked

If you have the APP-601 Data Chassis using IRIG-B and APP-618 Controllers in the DFR, the
618 Controllers will need a PTP clock source via the Process Bus network. The APP-601 Data
chassis will receive IRIG-B to the Master Chassis and Ext-1PPS to the other APP-601 Data
Chassis.

*CAUTION* A hardware jumper on the DSP/IRIG circuit board must follow the time
synchronization software setting shown in the Table below.

Note: See the section, “Time Quality,” in the APP Recorder Operating Manual for more
information.

Table 6: Sync Method and Corresponding Hardware 3-PIN Jumper Position

Sync Method JP2 3-PIN Jumper (DSP/IRIG Circuit Board)
Un-modulated IRIG-B Jumper the middle pin & pin closest to the panel
Modulated IRIG-B Jumper the middle pin & pin furthest from the panel
SNTP (External Clock) N/A (LAN ENET interface)

PTP (E2E) Option N/A (LAN ENET interface)

PTP (P2P) Option N/A (LAN ENET interface)

Note: There are “unmod” and “mod” labels on back of the DSP board under the JP2.

4. Auto Daylight Saving, checking this box works with the PTP option sync method and enables
the time stamp on Fault Records to take Daylight Saving Time into account. Auto Daylight
Saving uses the Computer Time Zone and time setting as the reference and will adjust for
Daylight Saving Time if checked.
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Note: PC Region setting accuracy is required for accurate Daylight Saving Time. The PC
setting for Daylight Saving Time will not conflict with the setting in the Point Assignment
Record.

5. # Hours Different to GPS, this creates an offset to adjust the time stamp on Fault Records from
UTC. An example is to use this setting to cause the time stamp to be local time.

If you want to have the Fault Time stamp to be an alternative time from UTC, put in the desired
UTC offset number of hours (e.g., -5 for Eastern Time)

If not, skip to the next step

Note: # Hours Different to GPS only applies to IRIG-B time source. This will not adjust
time from PC time.

6. Do you want the APP Recorder to send PMU data?

If yes, then select the PMU check box.
If no, skip to the next step.

Note: The settings for PMU are accessible only through the Recorder Driver window
due to its real-time requirement. See the APP Recorder Operating Manual for
further details.

7. Do you want to enable the DNP-3/Modbus option?

If yes, then select the DNP-3/Modbus check box. See the APP Recorder Operating Manual
for further details.

If no, skip to the next step
8. Do you want to enable Goose Capture?
The Goose Capture check box will enable Generic Object Oriented Substation Event (GOOSE)
Protocol as defined in IEC 61850. This enables APP Recorder to aggregate status data from
devices not connected to an APP Recorder with data from devices connected to an APP Recorder.

APP 601 Recorder captures relevant messages from configured Intelligent Electrical Devices
(IEDs) and writes them to the Sequence of Event Report (SER) file.

You will need to follow the setup instructions and install additional software. More information
can be found in the APP-601 Recorder Operating Manual. For more information, please contact
APP Engineering at (317) 536-5300.

If Yes, select the GOOSE Capture check box

If No, skip to the next step
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9. The alarm circuit board contains 8 relay outputs. Each relay uses an onboard hardware jumper that
will allow the contact to be either normally open or normally closed. The board is labeled for easy

jumper placement.

For each of the alarms described in the following table, enter a number 1-8 to establish the
mapping between the alarm and the relay output. You can use a number more than once; in other
words, you can map more than one alarm to each relay. Additionally, an alarm can be mapped to

multiple outputs.

Table 7: Alarm Descriptions

Alarm

Description

Power

The relay is energized when system power is applied. Most users will
put contact in the normally closed position. We recommend Power be
mapped to its own output, no other alarm should be mapped to this
output.

Online

The relay is energized when the system program starts and the system is
recording. Most users will put this contact in the normally closed
position. We recommend Online be mapped to its own output, no other
alarm should be mapped to this output.

Offline

The relay is energized when the system program, APP Recorder, is
stopped. Most users will set this contact to the normally open position.

Clock Sync Loss

The relay is energized when the DSP/IRIG board has completely lost its
IRIG-B input, such as disconnecting the cable, or the satellite clock
sends a signal (4 bits per the IEEE standard) that an error greater than
Ims has occurred. The relay will stay energized until a synchronized
condition is reestablished. Most users will set this contact as normally
open.

Chassis to Chassis
Communication Error

The relay will energize if any data acquisition chassis stops
communicating with the computer control chassis for a period of two
minutes or more. The relay will stay energized until the problem chassis
begins proper communication. Most users will set this contact in the
normally open position.

Chassis to Master Station
Communication Error

The relay will energize if the recorder modem or network card stops
communicating with the APP recorder software. The relay will remain
energized until the problem is fixed. Most users will set this contact in a
normally open position.

Disk Full

The relay will energize when the computer hard drive memory falls
below the “Disk Alarm on if Below NNNNNN MBytes” parameter in
the Recorder Setup tab. The relay will remain energized until the hard
drive free space goes above the limit. However, if the “Overwrite Old
Record when Disk Full” is enabled in the Sample tab, the alarm relay
will not energize. Most users set this contact in the normally open
position.

Transient Record

The relay will energize when the recorder triggers, the relay will remain
energized for the time set in “Fault/SER LED/Alarm Duration” in the
Sampling tab. The default is 10 seconds. Most users will set this contact
in the normally open position.

Disturbance Record

If a trigger has been defined as a disturbance trigger with YES in the
Point Assignment Record, the relay will energize when the recorder
trips. The relay will remain energized for the time set in “Fault/SER
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Alarm

Description

LED/Alarm Duration” in the Sampling tab. The default is 10 seconds.
Most users will set this contact in a normally open position. If NONE is
used the Alarm will not energize.

SER Record

If a digital point has been setup as an Alarm point in the Point
Assignment Record, the relay will energize when any SOE/SER point
goes abnormal. The relay will remain energized for the time set in
“Fault/SER LED/Alarm Duration” in the Recorder Setup tab. The
default is 10 seconds.

If a digital point has been setup as a Perpetual point in the Point
Assignment Record, the relay will energize when any SOE/SER point
goes abnormal. The relay will remain energized until the channel returns
to Normal status.

DSP Temperature

If the DSP temperature sensor measures a temperature that exceeds the
setting in the Point Assignment Record, the relay will energize and
remain energized until the temperature drops below the user setting. The
user selectable range is 65 to 85° C. The default setting is 70°C.

Continuous Record

If the continuous recording feature has been enabled in the Point
Assignment Record, the relay will energize if the continuous recording
begins. This alarm will not clear until the Alarm condition is cleared.
Continuous Recording should not be mapped with any other alarm
output.

PC Health

This alarm monitors the hard drive(s) and Hard Drives and CPU
temperature. This relay will energize if the temperature of the hard drive
exceeds 70° C. A program called HDSentinel and Speedfan must be
installed on the recorder computer for this alarm to be functional.

APP Recorder monitors HDSentinel for active drives, if there are fewer
active drives in HDSentinel than the number entered in the “# of
HD/SSD field, in the PAR General Settings Tab, this relay will
energize. PC Health should not be mapped with any other alarm output.
PC Health and Sync Loss alarms cannot be mapped together.

Analog Fail

This alarm is activated if the system detects any analog channel signal
has hit the amplifier limits for an extended period. This may indicate the
analog channel within the recorder has a component failure. The alarm
relay will energize.

Cross Trigger

This alarm output is to trigger another DFR when a fault is encountered.
This starts the recording in the second DFR at nearly the same time as
the first DFR to create a parallel fault record for the components
monitored in the second DFR. The DFRs needs to be connected to a
network and IP addresses provided in the Point Assignment
Record/Cross Trigger Event Channel OR wired from the alarm output
associated with the Cross Trigger in the first DFR to a digital event
input and configured in the second DFR to receive the Cross Trigger.
See Section 4.6 in the Recorder Manual for more information.

TW Fail

The TW Fail alarm monitors communications with Traveling Wave
boards. If you have Traveling Wave boards installed and configured in
the Point Assignment Record, TW Fail Alarm will energize if the TW
board(s) are not communicating with the Recorder Driver.
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10.

11.

12.

13.

14.

15.

16.

In the Fault/SER LED/Alarm Duration (sec) box, enter the number of seconds the transient
record LED and transient record output alarm will remain illuminated and energized after a system
trigger occurs. This cannot be zero.

Sync Loss Delay, enter the number of minutes to delay alarm LED and Sync Loss Relay Output.
This will reduce or eliminate Sync Loss Nuisance alarms.

Disk Alarm On if Below XXX Mbytes box, enter the number of megabytes Not to go below, that
determine when the Disk Full LED and Disk Full output alarm will illuminate and energize.

Note: If the Overwrite Old Record when Disk Full check box is selected on the
Sampling tab (Edit Point Assignment Record window, General Settings tab),
the disk full LED and disk full alarm will not illuminate/energize.

Do you want the alarm’s change-of-state to be recorded in the Sequence of Event Report (SER)?

If yes, then select the Report Alarm States as SER check box.
If no, skip to the next step.

Note: The APP Recorder will also record the timestamp and status of the recorder
(either online or offline) at the end of every day.

There is a temperature sensor on every DSP board. You can set an alarm to activate in the event
the temperature exceeds a user defined limit in Celsius. The default setting is 70 degree Celsius.
Do you want to set the temperature alarm?

If yes, then in the DSP Board Temperature Alarm Limit box, enter a temperature between
65 and 85 degrees Celsius.
If no, skip to the next step.

# of HD/SSD (PC-Health), This setting is used to indicate how many Drives are to be monitored
for the PC-Health alarm. HDSentinel needs to be active, and the drives included are only those
that can be detected by HDSentinel, (i.e. hard drives and solid state drives) within the recorder
computer. Drives NOT included: Flash, USB drives, or network drives. APP Recorder will
generate a PC Health alarm to let you know a drive is not active/failed. No LED is lit for PC
Health.

Enter the number of drives to be monitored, usually 3.

If you enter 0, PC Health will not alarm on hard drive failure but will still alarm on hard drive
temperature.

Click Save.
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6.20 Copying a Point Assignment Record

In the ClearView Configuration window, you can specify the Backup 1 Path and a Backup 2 Path. When
you copy a Point Assignment Record, you can save the copied record to either of these folders, or to a
different folder altogether. For information on specifying the Backup 1 and Backup 2 Paths, see Section
4.17 Configuring Clearview

» To Copy a PA Record
1. Inthe APP ClearView window, from the APP Recorder list, select the recorder for which you
want to copy the Point Assignment Record.

2. From the Edit menu, point to Point Assignment Record, and then click one of the following:

= To copy the Point Assignment Record to backup location 1 select Copy to Backup 1.
= To copy the Point Assignment Record to backup location 2, select Copy to Backup 2.

= To select a different location to save the copied record, select Copy to... A Browse for
Folder window appears. Navigate to and select the folder you want and then click the
OK button.
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7. Power Quality Recording for Inverter
Based Resources

Power Quality Recording for Inverter Based Resources
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7.1 Introduction

The increase in penetration levels of inverter-based resources (IBRs) will significantly change the dynamic
performance of the bulk electric system. As the penetration levels of inverter-based resources increase and
the technology of inverter-based resources evolves, recording equipment with PQ-DDR capabilities are
needed to address the performance requirements of inverter-based resources. APP Recorders can provide a
one solution system to meet the recording requirements of PRC-002-05, PRC-028, IEEE 2800 Table 19,
and allow for model validation per MOD 25, 26, and 27. Points of measure can include the HS of the MPT,
low side of the MPT, solar feeder circuits, BESS feeder circuits, cap banks, and other supplemental
locations within an IBR plant.

Regarding IEEE-2800, APP recorders can comply with the requirements of IEEE-2800 Table 19 if the
proper elements are connected and setup for the APP Data Chassis recording at the point of interconnect
with the transmission or sub-transmission system (the plant level). The recorder can perform PQ-DDR on
elements with harmonics being recorded or derived out to the 50th harmonic. PQ-DDR and triggering can
include Pst, Plt, RVC, very short-term harmonics, short-term harmonics, long-term harmonics, apparent
power, active power, reactive power, power factor, frequency, and change of frequency. These quantities

can be continuously recorder and trended with the files being in COMTRADE format and can be
automatically converted to PQDIFF format.

7.2 |EEE-2800 Table 19 Measurement Data

The following table is based on IEEE 2800 Table 19 and describes the data type, points, sampling rate,

retention and duration for Power Quality continuous recording APP Recorder includes. Retention values
listed are typical and can be set in the Point Assignment Record. See Section 6.19 Configuring General

Settings
Provision data type Measurement/data points (as applicable) Recording Retention Duration Measm‘lement (as
rate applicable)
Power quality—{flicker Plant-level Ps and Py using a flicker meter that is compliant .
(PQDIF format) with IEC 61000-4-15 and IEC 61000-4-30 10 min 20 days Na TEC 61000-4-30
. ‘ . Plant-level RVC (DeltaV/V) using a PQ meter that is compliant
Power quality—RVC with TEC 61000-4-30 (IEC RMS value measured by one cycle, NA 90 days NA IEC 61000-4-301%
(PQDIF format)
updated every half cycle)

Power quality—Very short- | Plant level. both voltage and current harmonics as applicable
term harmonics (total distortion and ndividual harmonics up to order 50). 3s 10 davs NA IEC 61000-4-7 and
(COMTRADE or PQDIF Unless required by the TS owner, very short-term harmonics ’ ¥ [EC 61000-4-30
format) measurements are optional.
Power quality—short-term . . o . . n
harmonics (COMTRADE or Plant le.\ el, l?orh v olr‘aget- 311d current ha.lmomcs as applicable 10 min 90 days NA IEC 61000-4-7 and

. (total distortion and individual harmonics up to order 50). [EC 61000-4-30
PQDIF format)

95 weekly
Power r!uahr?f—long ferm Plant level, both voltage and current harmonics as applicable percentile [EC 61000-4-7 and
harmonics (COMTRADE or (total distortion and individual harmonics up to order 50) 1 year NA [EC 61000-4-30
PQDIF format) : P ’ (per IEEE .
Std 519)
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7.3 PQ Hardware

There are some PQ hardware component required in order for the APP Recorder to receive signals from
IBRs for PQ. There are three Analog boards involved when recording for PQ. Analog channels are wired to
both Standard Analog boards and to Voltage or Current specific PQ Analog boards. The IBR needs to send
voltage signals through a PQ sensor to a PQ Analog Voltage Board. Voltage channels are also wired to a
standard analog board for recording and triggering on other conditions. PQ Analog Current boards are
wired in series to a standard analog board wired for current channels.

PQ Sensor connected to a PQ Voltage analog channel with 1Meg Input Impedance
PQ Board connected to a PQ Current analog channel with a fixed full scale of about SA

The following diagrams illustrate the wiring from a PQ sensor to a PQ Voltage board and an Analog
Current board. You will notice these boards have only Current connections or Voltage connections, not
both like the standard Analog board.

The Voltage board is connected directly to a PQ Sensor.
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TYPICAL PQ VOLTAGE CARD CONNECTION

Figure 105 PQ Voltage board wiring
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PQ Current boards are wired in series to a standard Analog board wired for the same Current channels
being recorded.

IAJJ/—F
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Figure 106 PQ Current Board wiring

7.4 Point Assignment Analog TAB settings

There are PAR settings required or recommended when setting up PQ analog channels. Please see Section
6-1 Managing Point Assignment (PA) Records for more information on the full PAR set up.

To measure out to the 50" Harmonic you must use a Transient Sampling rate of 9600 or higher.
The Transient Sampling rate is recommended to be no higher than 15360.

When setting up PQ current channels, use Full Scale Setting of S and ABS to 20. This will change
slightly when calibration is done.

When setting up PQ voltage channels, Full Scale must be set to 115.

7.5 Power Quality Data Recorder sample Trigger settings

The plant level Data Chassis PQ settings enable you to trigger for Transient Recording as well as
Triggers for PQ Continuous Recording. Ideally these triggers will be set up for channels
in Data Chassis 1. The Figure below shows the typical Trigger settings for recording PQ
based on IEEE 2800 Table 19.

Note: When using DSP 7 or higher there is no restriction on how many RVC triggers, or
which triggers they are assigned to. With DSP 6 or lower, RVC triggers are limited
to six per data chassis and must be assigned to 1 or more of the first 6 triggers
only.
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TH IA” I Trigger Channel Description I Type I Start ] Duration I Trip if Over I TripifUnde(I Trip if Rate > ?/sl Hysteresisl Priovily] Dislurb.] Chassistt]

T A4 (Ad)Line 1 Voltage A (CVT1) RMS Both 000000 13200000 108.00000  0.00000 001000 no no 1
T2 A5 (AS)Line 1 Voltage B (CVT1) RMS Both 000000 13200000 108.00000  0.00000 001000  no no 1
T3 A6 (AB]Line 1 Voltage C (CVT1) RMS Both 000000 13200000 108.00000  0.00000 001000 no no 1
T4  AI0  (ATOMPT 1 CurrentA (CT) RMS Over 000000  5.00000 0.00000 0.00000 001000 no no 1
5 Al (AT1MPT 1 Current B (CT) RMS Over 000000  5.00000 0.00000 0.00000 001000 no no 1
T6  A12  (A12MPT 1 Current C(CT) RMS Over 000000  5.00000 0.00000 0.00000 001000 no no 1
T7  Al6  (A16JMPT 1 Curent In (CT Vi) RMS Over 0.00000  1.00000 0.00000 0.00000 001000 no no 1
T8  A13  (A13MPT 1X0 Curent RMS Over 000000  1.00000 0.00000 0.00000 001000  no no 1
T9  Al4  (AT4MPT 1 HO Curent RMS Over 000000  1.00000 0.00000 0.00000 001000 no no 1
TI0 Al Spare Trigger Disabled Over 000000  1.00000 0.00000 0.00000 001000 no no 1
Tl Ad Line 1 Power (MW) 3pW Over 000000  1000000.. 0.00000 0.00000 001000 no no 1
T12 A4 Line 1 Power (Mvar) 3pMi Over 0.00000  1000000.. 0.00000 0.00000 001000 no no 1
T13 A4 (Ad)Line 1 Voltage A (CVT1) RVC Both 000000  0.04000 -0.04000 0.00000 001000 no no 1
T4 AS (AS)Line 1 Voltage B (CVT1) RVC Both 000000  0.04000 -0.04000 0.00000 001000 no no 1
T15 A6 (AB)Line 1 Voltage C (CVT1) RVC Both 0.00000  0.04000 -0.04000 0.00000 001000 no no 1
T16 A4 (Ad)Line 1 Voltage A (CVT1) Hz Both 000000 6010000 59.90000  0.00000 000000 no no 1
T17 A4 (Ad)Line 1 Voltage A (CVT1) Hz_Sign Over 000000  1000000.. 0.00000 0.12500 0.00000 no no 1
T18 A4 (Ad)Line 1 Voltage A (CVT1) Hz_Sign Under 000000  1000000.. 0.00000 -0.08125 000000 no no 1
T19 Al (A1)Line 1 Voltage A (PQ Sensor) HD Over 000000  5.00000 0.00000 0.00000 001000 no no 1
T20 A2 (A2)Line 1 Voltage B (PQ Sensor) HD Over 0.00000  5.00000 0.00000 0.00000 001000 no no 1
T21 A3 (A3)Line 1 Voltage C (PQ Sensor) HD Over 000000  5.00000 0.00000 0.00000 001000 no no 1
T2 Al (Al)Line 1 Voltage A (PQ Sensor) THD Over 000000  10.00000  0.00000 0.00000 001000 no no 1
T23 A2 [A2)Line 1 Voltage B (PQ Sensor) THD Over 000000 1000000  0.00000 0.00000 001000 no no 1
T24 A3 (A3)Line 1 Voltage C (PQ Sensor) THD Over 000000 1000000  0.00000 0.00000 001000 no no 1
125 A7 (A7IMPT 1 Current A (PQ Board) HD Over 000000  5.00000 0.00000 0.00000 001000 no no 1
T26 A8 (A8MPT 1 Current B (PQ Board) HD Over 000000  5.00000 0.00000 0.00000 001000 no no 1
T27 A8 (ASIMPT 1 Current C (PQ Board) HD Over 0.00000  5.00000 0.00000 0.00000 001000 no no 1
T28 A7 (A7IMPT 1 Current A (PQ Board) THD Over 000000  10.00000  0.00000 0.00000 001000 no no 1
T23 A8 (A8JMPT 1 Current B (PQ Board) THD Over 000000 1000000  0.00000 0.00000 001000 no no 1
T30 A8 (ASIMPT 1 Current C (PQ Board) THD Over 000000  10.00000  0.00000 0.00000 001000 no no 1

Figure 107 Plant Level Data Chassis PQ Settings example

7.5.1 Power Quality Data Recorder (PQ DDR)

When utilizing DSP7 or higher in the Data Chassis and running APP Recorder software 3.3.6 or higher the
following data shown in the table below is recorded when you have checked the Include PQ Data option
in the Point assignment Record General Settings TAB and have enabled HD, THD, or TRD Triggers in the
Triggers TAB.

Note If you have DSP6 or below and have Include PQ Data checked, you will receive the
five files in Table 8 but not the Harmonics files discussed in this section.

Note: If you have both HD and THD triggers set on a channel, only one continuous
recording file will be created for the channel (i.e. it won’t be duplicated). If you have
either HD or THD and TRD Triggers on the same channel, 2 PQ continuous
recording files will be recorded for the channel.
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Table 8 PQ Data Recorded

Typical for IEEE-2800 Triggering & Typical
Description File Name Interval Continuous Recording for Each Circular
Mapped Analog Channel Buffer
. 3p-Vrms, 3p-Irms, 3p-W, 3p-Vr, V-Hz,
i,‘jleuceT“gger yyymmddTrR## 3sec | ° Sg;ﬁ“ds’ V-Hz Sign, 3p-RVC, 3p-V HD, 3p-I 10 Days
Y HD, 3p-V THD, 3p-I THD, TRD
10-minTrend 10 minutes,
Trigger Value yyyymmdd TrR## daily Same as above 90 Days
2-hr Trend 2 hours
weekly Trigger |yyyymmddTrR## Weekly > | Same as above 365 Days
weekly
Value
Trend Flicker Pst |yyyymmddFkrR## 10 I;l;ﬁl;tes’ Selected Volt Channels 90 Days
. 2 hours,
Trend Flicker Plt [yyyymmddFkrR## Weekly weekly Selected Volt Channels 90 Days
7.5.2 Individual Harmonics files

If you check the Include Individual Harmonic Data check box in the PAR General Settings TAB/Power
Quality box, Individual Harmonic files are created to enable easier identification of which Harmonic Order
is the largest and above the Standard. The files will be created for any HD, THD, or TRD triggers set. See
table below with more details. The following is a summary of the files created and more detail about each
file name and sampling intervals.
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Table 9 Harmonics File names and descriptions

Description

File Name

Interval

Typical
Circular
Buffer

3-sec Very Short Time
Individual Harmonic and THD

lyyyymmddIHR##T##A##_VShort_3sec_Daily

3 seconds, daily (1 file a day per Analog
Channel with HD as trigger)

Each file contains 50 X-axes analyzed to
extract the harmonic order values for each
analog channel.

30 Days

10-min Short Time Individual
Harmonic and THD

lyyyymmddIHR##T##A##_Short_10min_Weekly

10 min., weekly (5am daily) (1 file a week per
/Analog Channel with HD as trigger)

50 X-Axes in the file, to find what is the largest
harmonic for each analog channel

90 Days

10-min weekly 95th percentile

yyyyIHR##T##A#_Short_10min_Weekly_95

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

10-min weekly 99th percentile

yyyyIHR##T##A#_Short_10min_Weekly_99

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
99 percentile (values that exceed 1% for the
week)

365 Days

3-sec weekly 95th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_95

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

3-sec weekly 99th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_99

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

h
99t percentile (values that exceed 1% for the

week)

365 Days

Note:

to the harmonic, see table below. Any harmonics beyond the 50th harmonic is not
measured or recorded by the DFR.

Transient Sampling

Up to Harmonic

2400 Hz 19th
4800 Hz 39th
9600 Hz and above 50th

The HD and THD measurements are based on IEC 61000-4-7, -30 and IEEE Std 519 up

3 Second Daily Harmonics - one file per Analog Channel with HD, THD or TRD trigger 3
second samplings daily starting at 5:00 AM for a year. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] VShort 3sec Daily. Each file contains 50

X-axes to extract the harmonic order values for each analog channel. Typical Retention is 30 days.

10 Minute Weekly Harmonics - one file per analog channel with HD, THD or TRD Trigger
sampled every 10 minutes starting Sam Sunday for a week. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] Short 10min_ Weekly. Each file contains
50 X-axes to find the 95% percentile. Typical Retention is 90 days.
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Yearly Harmonic Percentile - The following Harmonics recording files are contained in
APPRecorder\Data\PqData\PQHar folder. You set the retention for all three types of files
described below in this field (see Section 6.19 Configuring General Settings). Typical Retention

is 365 days.

3 Second 95™ Percentile Harmonic files - one file per Analog Channel with HD, THD or
TRD trigger sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 95. Each file
contains 50 X-axes 1 sample per week to find the 95® percentile.

3 Second 99™ Percentile Harmonic files - one file per Analog Channel with an HD trigger
sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 99. Each file
contains 50 X-axes 1 sample per week to find the 99 percentile.

10 Minute weekly 95" Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 95. Each file contains
50 X-axes 1 sample per week to find the 95" percentile.

10 Minute weekly 99 Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 99. Each file contains
50 X-axes 1 sample per week to find the 99 percentile.

7.5.3 Convert COMTRADE to PQDIF

If you have checked the Convert COMTRADE to PQDIF Every Day in the Power Quality area of the
PAR General settings TAB, Recorder will create PQDIF files in the APP
Recorder\Data\PQDATA\PQDIFData folder. The following table lists the PQDif files created

automatically every day.

Table 10 Convert to PQDIF files

Location:

Description

File Name

Interval

APPRecorder\Data\PQData\
PQDIFData

3-sec Trigger Value

yyyymmddTrR##_3sec

3 seconds, daily

10-minTrend Trigger
Value

yyyymmddTrR##

10 minutes,
daily

2-hr Trend weekly
Trigger Value

yyyymmddTrR##_Weekly

2 hours, weekly

Trend Flicker Pst

yyyymmddFkrR##

10 minutes,
daily

Trend Flicker Plt

yyyymmddFkrR##_Weekly

2 hours, weekly
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7.5.4 Viewing PQ Continuous recording files

View the PQ continuous recording files in Clearview by opening a new Graph then navigating to the APP
Recorder/Data/PQData folder and opening the desired file. The following figures show examples of
viewing PQ files. See Section 14.2 Opening the Graphic and Data Analysis Window. Look at the Figure
captions below each image and the filenames at the top to identify which file examples each figure shows.

20250413FkrRO1

Fault Time : 04/13/2025-00:00:00.000000

A1 Wall Voltage 1 Va-n. A1'MAG=312.1017 mPst

Date Time: 04/13/2025-06:30:-0.000005

Date Time: 04/13/2025-06:40:-0.00000:

all Voltage TVb-n A2MAG=311.4071 mPst

MAG=283.9898 mPst

A3 Wall Voltage T Ven

A3IMAG=312.0658 mPst

] 1 1 | | | | 1
0 10M 20M 30M 40M 50M 60M 70M 80M
Time (ms)

20250413TrRO1_3sec

Fault Time : 0413, 30:5-00'00_00 000000

RMS WWMWWW .
RMS %MW e
rroa. [P WMRWIPNA T i ki st~
3p-W % W S
o W S

IR TR T TN TN N SN TN S SN SN N NN S T S SN TN T SN SN TN TN TN SN TN TN Y N TN SN Y SN TN S SN SN N S N

T T 1
10M 20M 30M 40M 50M 60M TOM 80M
Time (ms)

Figure 108 Long-Term Flicker (PIt)
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20250420IHRO1T15A1 VShort 3sec Daily
Fault Time : 04/20/2025-00:00:00.000000

AT QO] > y
Order5 e WA \N\"‘-ww-»w.,‘ —mWN‘»MWM

ORger-THOAT 7

Order7

bl MMMWW”WM

AT OMGer- TTHDAT

R N Y i T LY i e Ay S

PRI TOTGRTA5 AU AT

g A st A NI St o ot 10, o P P P

T T T T
W

Order47 RS ORETAT AT A

Order 50

THD

Time (ms)

Figure 110 3 Sec. PQ DDR + Triggering

20250413FkrR0O1 Weekly
Fault Time : 04/13/2025-00:00:00.000000

A1 Wall Voltage 1 Van
Date Time: 04/15/2025-16:00:-0.000184

Date Time: 04/15/2025-18:00:-0.000190

A2 Wall Voltage T VBn

MAG=279.6378 mPIt

A3 Wall Voltage T Ve-n

| | |
0 50M 100M 150M 200M 250M 300M 350M 400M 450M 500M 550M
Time (ms)

Figure 111 Very Short-Term Harmonics to the 50th

A2RMS=27674 %

A4 RMS=2.3735 %

A6 RMS=845.3773 m%

ABRMS=575.7374 m%

A10:RMS=325.7188 m%

A14RMS=271.2758 m%

1MS=29 2329 mS

AA4RMS=13.0941 m%

A46:RMS=8.1307 m%

A49.RMS=9 5899 m%

AS0.RMS=3 8215 %

A1:MAG=302.5026 mPIt

A2MAG=301.3700 mPit

A3:MAG=300.2922 mPIt
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20250413IHRO1T15A1 Short 10min_Weekly
Fault Time : 04/13/2025-00:00:00.000000

Order 3 /7 oo W””mz?mw
Order5 N M\"MWM“\WMWSQMDS“
raer
0 der7 e WWWMMHMS:W&H "
raer
AB—OTORTI AT W%MMMWMMRMS:MQM mh
WWMW A10RMS=201 6208 m%
FWW " TI' nn' "‘ 4 o, ¢ A f‘ ' A A " r‘,-y'\.l H m ‘i A14:RMS=286 6750 m%
-«-«M“' \""‘Wm e WWWMMWMM prmmm—
Omar-19 HOAT A18RMS=99 3534 m%
o M\—m‘ JMNWM pE
Order 47 A ORI ADAT Ww Mmmams:zmesm%
Order 50 ot st b, ™ s Mttt T o A b1
THD MWVW fonEm
N T N M N O s v
0 5[!M 10bM 1 EbM ZObM 251!)M 30ll.')M ESl!)M 4DbM 45!JM SOBM 55!)M BObM
Time (ms)
Figure 112 Short-Term Harmonics to the 50th
2025THROIT15A1 Short 10min Weekly 99
Fanlt Tiree : 01/05/2025-00:00:00.000000
[ i MAG=2.5956 % \_1_-7: AUNAG-0000 v
MAG=045.9312 m% T
* A5 NAG=0 000 v3
MAG=798.0850 m%
AENAG-0OID V3

MAG=270 9143 %

Date Time: 04/13/2025-00: 85756
Date Time: 04/06/2025-00:00:00.7 29631

MAG=208.7594 m%

ANNAG-0000 V5

A2 WMAGDIID v

ANCHAG=DIID v%

AN IAG-0000 v%

ATSIAG-DOOD 5

ASOIAG000 15

hd i * A
MAG=3.2628 %
TR .
MAG=388.8581 m%
RS
Mmmh
T oI e v - ——
T Hr"'\.
— MAG=110.1642 m% —
AR |URRFTTRTAT -
MAG=4.0974 % \
i 1 1 1 1 I 1 1 1 1 i 1 1 1 1 I 1 1 1 1 I 1 1 1 1 % 1 1 1 1 I 1 1 1 1
6.08 6.58 7.08 7.58 808 8.58 9.08
Time {ms)

Figure 113 Long-Term Harmonics to the 50th
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250418,002930189,-4t,R1010-3.3.5 DSP489 IRIG,APP601,Georgia Power,F0193

Fault Time : 04/18/2025-00:29:30.189375

AT: RMS(AT) ewery 0.5 cycle RMS (A1) every 0.5 cycle :RMS

RMS=32.6911 V AR R0 R AR g

Trigger Oper (4% of 30Vrmrs)
Hysteresis Line 50% of Trigger Over

W CalculatedLmW‘CWWMW AN AANS

A1: 67V Analog Channel 1 A1:RMS=29.9896 V
— e
—— i
1 | = 1 | 1 | 1 1 = 1 1 ] I ] ] 1 = ] ' ] l ' = '
-200 0 200 400 600 800 1000
Time (ms)

Figure 114 Rapid Voltage Change (RVC)

7.5.5 Harmonics Reports

In addition to viewing Harmonics files in Clearview, five reports to enhance analysis of Harmonics to
pinpoint more easily if and where the Standard is not being met based on IEEE-2800 Table 19. These
reports are saved in APP Recorder\Data\PQData\PQReport folder and written in HTML format. When you
open a report file it will open in your browser application. You can use your browser functions to save to a
PDF and Print etc..

Following are the report descriptions.

YYYYMMDD|RecID]VshortHarDailyReport.html

Daily report of individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3 second
sampling. It Identifies the Largest Order and Largest Range. Includes Min (%), Avg(%), Max(%), and
99th(%).

You can Filter on a Harmonic Order by selecting one or more from the Filter Rows box. Refresh the
browser to reset the view back to all rows.
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i AP R102 - APP Demo Unit Test Only
\Eucineenins Daily Very Short Time Harmonic Report

Identifies Largest -
Harmonic below N

Order-4
Order§
Filter Rows: Orders ~| (7]

T19: Very Short Time Individual Harmonic
A7: Test Channel Analog 7

-

Largest Max: Order-3: 3.299

Largest Range: Order-3. 1.240 051712025
Harmonic Min(%) Avg(%) Max(%) 99th(%)

Order-2 0.013 0.047 0210 0.091

Orrdard 2 nsa 2 R4R 1900 2141

Figure 115 Sample Daily Harmonics Report

YYYYMMDD[RecID]VshortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3
second sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%).

YYYYMMDD[RecID]|shortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. short indicates 10
minute sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on Date by selecting one or more from the Filter Rows box. Refresh the browser to reset the
view back to all rows.

PP R102 - APP Demo Unit Test Only
\ENGINEERING Weekly Very Short Time Harmonic Report

US3/2025 -
0511412025
0511512025
672025

Filter Rows: 05/17/2025 ~ | [3)

B
T19: Very Short Time Individual Harmonic
AT7: Test Channel Analog 7
Date Largest Max Order Largest Max (%) Largest Range Order Largest Range (%) Max THD (%) THD 99th (%)
05/13/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
051412025 Order-3 0.150 Order-5 0.063 0374 0.366
05/15/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/16/2025 Order-7 0220 Order-7 0177 0579 0.568
05/17/2025 Order-3 3.209 Order-3 1.240 3.006 3784
T20: Very Short Time Individual Harmonic
A8: Test Channel Analog 8
Date Largest Max Order Largest Max (%) Largest Range Order Largest Range (%) Max TRD (%) TRD 99th (%)
0511372025 Order-2 0.000 Order-2 0.000 0.000 0.000
05(1412025 Order-2 0184 Order-2 0.087 0331 0.326
5 Order-2 0.000 Order-2 0.000 0.000 0.000
25 Order5 0136 Order-5 0.067 0445 0436
05/17/2025 Order-3 3298 Order-3 1240 3905 3784

Figure 116 Sample Weekly Harmonics Report
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YYYY|[RecID]VshortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. Vshort
indicates 3 second sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each
week yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%).

YYYY|[RecID|shortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. short indicates
10 minute sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each week
yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on “Week of” Date by selecting one or more from the Filter Rows box. Refresh the browser
to reset the view back to all rows.

R102 - APP Demo Unit Test Only
\ENGINEERING Very Short Time Harmonic Report

05/1172025 -

Filter Rows: @

T19: Very Short Time Individual Harmonic
AT: Test Channel Analog 7

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD 83t (%)

|05/112025 [3.209 [1.240 [3.906 [3784

T20: Very Short Time Individual Harmonic
AB: Test Channel Analog 8

[week of [Largest Max (%) [Largest Range () [max TRD (%) [max TRD ssth (%)

|05111/2025 [3.208 [1240 [3.905 [3784

T21: Very Short Time Individual Harmonic
A9: Test Channel Analog 9

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD sth (%)

[0si1122025 [3.208 [1240 [3.508 [3785

Figure 117 Sample Yearly Report
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8.1 Overview of Line Group Records

The Line Group Record is a user-defined record. Here channels that form a line group are linked together.
This permits ClearView to perform distance to fault calculations, various power calculations, and provides
a quick convenient means for viewing oscillograms for different line groups.

If your line group information is provided before the equipment ships, factory personnel will enter that
information into the APP Recorder. In addition, you can create or edit a Line Group Record via the APP
Recorder software or the APP ClearView software. The line group file can be downloaded from the master
station (APP ClearView) to the APP Recorder, or vice versa.

Note: If the administrator feature is used, only the administrator has privileges to save a newly
created record or save changes to an edited record.

8.2 Editing a Line Group Record
» To Edit a Line Group Record

1. Inthe APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to edit a Line Group Record.

2. From the Edit menu, point to Line Group Record and then click Edit Line-Group Record.
The Edit Line-Group Record window appears.

% Edit Line-Group Record (File: CAAPP Recorder SetupiModify.inf) = O X
Save Sawve fis.. Cancel | Print
APP Modified:06/18/2018-12:37:20
Recorder ID: R13:7Z Station
i [24rZ Line01 jﬁ -
Line Name (03] : e - Add | Delete| Edit
Line ID: ’7 Breaker 1 1D: ’7 Breaker 2 1D: ’7 Station 1D: ’7
Auto Find Fault Location - |¥5% :" Line Length : 0.000 i I NoNegative Fault Distance
o000 0000 ™ Include Reclose
Positive Resistance : |~ Ohm  Zero Resistance : |~ Ohm oo
Positive Reactance : |™P00 Ohm  Zero Reactance : |00 Ohm M[?D’: !x':e?irln:r:]t‘;:ETce: : Wi
2 3 . |0.000 P
e caetancelHanvIE e [ Thiz iz Genenrator [e.g. Delta connection] Huick Pick
Ya A1 COWT-TWwF (PT) PHASE A j
Wb |AZ CCWT-TwF PT) PHASE B j
Yoo |AZ COWT-TwF (PT) PHASE C j
la  |A4: Analog Channel 4 ﬂ"' A
Ib IAE: Analog Channel 5 ﬂ"' A
e |AB: Analog Channel 6 ﬂ"' A
In | <Ma Channel> j+ A
¥ | <Mo Channel> j
Channel Mapping [e.g. A1 A2 E1.E2.T1.T2)
[
Fault Line Decision Logic [DR="". AND="%"] :

Figure 118: Edit Line-Group Record Window
Note: If the Setup folder for the APP Recorder that you select does not contain a Line Group

Record, then clicking Edit will create an empty Line Group Record which you can edit.

3. Inthe Line Name list, select the line group’s name.

4. In the Line ID box, type the line ID.
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5. Breaker 1 and Breaker 2 ID, allows you to identify the breaker(s) 1 and/or 2 associated with a
Line Group. This will show Breaker ID(s) in the configuration file. This can be used with 3™ party
analysis tools to capture associated breaker IDs to the Line Group.

6. Station ID, allow you to identify your Station ID associated with this Line Group
7. Inthe Auto Find Fault Location, do one of the following:

Select No if you do not want the APP Recorder Program to perform a distance fault
calculation after a system trigger occurs.

Select Yes if you want the APP Recorder program to attempt to perform a distance to fault
calculation after a system trigger occurs, provided that the fault line decision logic is true.
You can specify the fault line decision logic at the bottom of the window.

8. No Negative Fault Distance, click this box if you want to limit the fault distance reported to only
positive distance values. A negative value can otherwise result from finding a fault behind the
station.

9. Include Reclose check Box, if a fault occurs on a line group and this box is checked, ClearView
will do a subsequent calculation including the breaker reclose and display it in the Fault
Loc/Lightning area when viewing the fault record.

10. The APP Recorders use an impedance-based method for calculating the distance to fault. The APP
Recorder uses a single-ended calculation. However, a double-ended calculation can be performed
by pulling data from each end of a faulted line back to the APP ClearView master station software
and manually initiating a double-ended calculation command.

For the system to automatically perform a single-ended fault location calculation you must enter
the line length in Miles or Kilometers (click the box to the right of the Line Length field to toggle
between MI and KM), positive resistance (R1), positive reactance (X1), zero resistance (R0),
and zero reactance (X0). These need to be entered as Primary Values. Also, the analog channel
physical connection must provide phase-to-ground voltages and currents. Enter the Series
Reactance if any.

A Line Group consists of Va, Vb, V¢, Ia, Ib, Ic, In, and Vn. You must complete the line group
table, shown in the following figure, in order to view line group oscillograms and perform
distance-to-fault calculations.

11. This is Generator check box, click this box to indicate the Line Group is connected to a
Generator. This pre-sets the recorder to calculate Megawatts and Megavars based on a Delta
Connection automatically rather than a default Phase to Ground Y connection as with a
transmission line.

12. The =MMERERE ] button opens the list of channels and allows you to select any or all and inserts
them into the line group. Select the channels in the correct sequence they should appear.

*CAUTION* When Using Quick Pick to select channels You need to click the check Boxes in
the correct order. Not doing so could result in lost data.

Note: Before you select the channels for the line group, be sure that the Point
Assignment Record is complete.
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| Yo A5 PH. 3G VOLTS- 46kY BUS
Wb |46 PH. 2-G YOLTS- 46kY BUS

| Yo JAF PH.1-G VOLTS- 46KY BUS

|3 JAB PH 3AMPS- GCB 122- SHELLMAN 46k
Ib |43 PH 2 AMPS- GCE 122 - SHELLMAN 45k
lc JA11: PH 1 AMPS- GCB 122 - SHELLMAN 45k

In JA10: MEUT AMPS- GCE 122 - SHELLMAN 48Ky

N[ (KR (KN | KR{ER(EA{EN

Wn | <No Channet

Figure 119: Line Group Table

Note: If you need to make the channels negative, click the channel button once to change to
negative or back to positive (e.g., Va to —Va etc.).

13. The Max Tree Impedance field should be set at 0 for normal operations. It is used to manually
gain better accuracy of distance calculations for high impedances. However, if you change it to a
different value, be sure to reset it to 0 in order for manual calculations to be accurate.

To select channels click on a row, such as Va, and then select your desired channel from the list of
channels that pull down. Continue selections for the other phase voltages, currents, and neutral.

Note: The first channel in the channel pull down box is a virtual channel. If the APP
Recorder is missing a physical connection of la, Ib, Ic, or In, you can select 950:
Virtual Channel and the missing phase or neutral current will be automatically
calculated by the software. A virtual channel should only be used for a missing
current, not for a missing voltage.

14. Channel Mapping allows you to document what Analog and/or Triggers are associated with the
line. The information is included in the .inf file and does not cause any action.

15. If you want to filter automatic fault calculations, you can enter a Boolean logic equation in the
Fault Line Decision Logic (OR="|", AND="&”) field. The following table contains available
equation variables and field entries.

Table 11: Fault Line Decision Logic Filter, Variables, and Entries

Entry Description

0 False, nothing will pass filter

1 True, everything passes filter
Blank (Nothing Entered) True, everything passes filter

T1, T2, T3..... Represents Analog Channels
t1,t2,t3..... Also Represents Analog Channels
El, E2, E3.... Represents Event Channels
el,e2,e3.... Also Represents Event Channels

16. Click Save

8.3 Adding a Line Group Record

1. Inthe APP ClearView window from the APP Recorder list, select the APP Recorder for which
you want to add a Line Group Record.

2. From the Edit menu, point to Line Group Record and then click Edit Line-Group Record.
The Edit Line-Group Record window appears.
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3. Next to the Line Name list, click the Add button.
An Add New Line window appears.

4. In the box, type the name of the new line and then click the OK button.
The Edit Line-Group Record window refreshes. All fields are reset to their default values. For
information on completing these fields, see Editing a Line Group Record.

8.4 Sending a Line Group Record to the APP Recorder

If you make changes to a Line Group Record on the master station, you can send the updated Line Group
Record to the APP Recorder.

» To Send a Line Group Record to the APP Recorder

1. Inthe APP ClearView window, from the APP Recorder list, select the recorder to which you
want to send a Line Group Record.

2. From the Edit menu, point to Line Group Record and then click Send Line-Group Record to

Recorder.

8.5 Getting a Line Group Record from an APP Recorder

If changes are made to a Line Group Record on the APP Recorder, you can get an updated Line Group
Record from the master station.

» To Get a Line Group Record from an APP Recorder

1. Inthe APP ClearView window from the APP Recorder list, select the recorder from which you
want to get a Line Group Record.

2. From the Edit menu, point to Line Group Record and then click Get Line-Group Record.

8.6 Deleting a Line Group Record
You can delete a Line Group Record.

1. Inthe APP ClearView window, form the APP Recorder list, select the recorder from which you
want to delete a Line Group Record.

2. From the Edit menu, point to Line Group Record and then click Delete Line-Group Record.
A confirmation window appears.

3. Click the Yes button.

8.7 Printing a Line Group Record
To Print the Line Group Record

\%

1. Inthe APP ClearView window, from the APP Recorder list, select the recorder for which you
want to print the Line Group Record.

2. From the APP ClearView window, from the Edit menu, point Line Group Record, point to
Print Line-Group, and then do one of the following:

Click Preview to view an onscreen picture of how the printout will appear.

Click Print to print a hardcopy of the Line Group Record. The Print window will appear.
Complete the fields in this window and then click the OK button.
The entire Line Group Record is printed.
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8.8 Copying a Line Group Record

In the ClearView Configuration window, you can specify the Backup 1 Path and a Backup 2 Path. When
you copy a Line Group Record, you can save the copied record to either of these folders, or to a different
folder altogether. For information on specifying the Backup 1 and Backup 2 Paths, see 4.17 Configuring
the Main Configuration Settings.

» To Copy a Line Group Record
1. Inthe APP ClearView window from the APP Recorder list, select the recorder for which you
want to copy the Point Assignment Record.

2. From the Edit menu, point to Line Group Record, and then click one of the following:

To copy the Point Assignment Record to the backup location 1 select Copy to Backup 1.
To copy the Point Assignment Record to backup location 2, select Copy to Backup 2.

To select a different location to save the copied record, select Copy to... Browse for Folder
window appears. Navigate to and select the folder you want and then click the OK button.

8.9 Save As a Line Group Record

You can “Save As” your Line Group Record to create a copy, or to create a separate alternative Line Group
Record. You can specify the path, however, the Setup path that you specified in the ClearView
Configuration window, the default is (C:\APP Clearview\Setup).
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9. Configuring a Recorder
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9.1 Factory Settings

Note: You should not alter the Recorder ID, Data Path, or the Setup Path without thoroughly
understanding how the APP Recorder runs. Incorrectly changing these values can
prevent the APP Recorder from running.

e  The Recorder ID is needed for the recorder to read and save configuration and data files such as
the Point Assignment Record, Line Group Record, COMTRADE data files, and so on.

e  The Data Path has reserved memory in it.

e The Setup Path has all the configuration information.

9.2 Types of Configuration Settings
You can configure the following types of settings for the APP Recorder:
=  Main configuration settings

=  Automatic Tasks

=  Allowed IPs

9.3 Getting the Recorder Config from the Recorder

You can retrieve the Recorder Configuration from the Recorder to view and update it in APP Clearview

Click Edit/Recorder Config/Get Recorder Config.

= APP Clear¥iew

File | Edit Connect Maintenance Continuous Fecording  Tools  Help

Cleatiiew Configuration W

il Phone and Mebwork List
~——  Paint Assignment Record k
'@3 Line Group Record 4 @ 2)\ | El | B j_“
il FRecorder Config, Edit Recorder Config.
i Send Recorder Config,
Find ... Ctrl+F - p—
: Get Recorder Config,
\f Fird Mext F3
Copy ko Backup 1 Drive
Foi23 11./08/20014-1° )
Copy to Backup 2 Drive
b 0123 11./08/2014-1"
Copy ba ...
Frii>3 11 nR2N a1

Figure 120: Get Recorder Configuration

9.4 Configuring the Main Configuration Settings
Main configuration settings are integral to the basic functioning of the APP Recorder.
APP Computer Chassis Data Storage Architecture:

The APP 601 standard configuration, the computer chassis storage setup is C:\ drive with RAID 1 + hot
spare. Two 1TB hard drives are in RAID 1 configuration with the 3™ 1TB hard drive acting as a hot spare.
The RAID hard drives will contain both the operating system and the Setup and Data folders for the
Recorder program.

Typically, the Setup folder contains the Point Assignment Record, Line Group Record, Calibration File,
and Trace Files. The Data folder contains the triggered transient records, triggered extended records, and
various continuous recording folders such as continuous RMS, continuous frequency, continuous phase,
and continuous oscillography.
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Remember, you received a complete backup hard drive with the original factory settings along with your
computer chassis.

Note: If you want to use the C: drive/Flash for storing fault records, please consult APP
Engineering Inc. before configuring APP 601 Computer.

The APP 501 Computer Chassis includes a single conventional hard drive for storing the OS and
configuration files as well as the fault records. Remember, you received a complete backup hard drive with
the original factory settings along with your computer chassis.

To Change Main Configuration Settings

1. Inthe APP Recorder window, from the Edit menu, click Recorder Config.
The Recorder Configuration window appears. By default, the Main tab is selected.

-+ Recorder Configuration (File: C:\ APP Recorder',\Recorder.inf) = |EI|1|
Save Cancel | Print

Main | Automatic Tasks | Alowed IPs |

Recorder ID:/"%"  Company Name: IXYZ Power Co.

[~ Data Paths

Data Path - |5 AP recorderdata
[~ Backup:|
[~ Flash:

 Setup Paths

Setup Path: IC:\AF‘P recordedisetup
[~ Backup: I

f | |k

Max. #Faults in FSum: |50

Hangup if connection to Clearyiew haz been idled for oo minutes
[~ Dial-up Netwarking has been sstup [¥ Save .par and .Igp with transient record
v Tum Transient Alam on during Test Run

[Modified:05/10f2017-07:23:07

Figure 121: Example of APP 601 Recorder Configuration Window—Main Tab

2. (Required) Recorder ID field, specify a unique recorder ID. This allows the master station
program (APP ClearView) to identify the recorder with which it is communicating.

*CAUTION* Do not use duplicate Recorder IDs.
Before shipping the Recorders, APP Engineering Inc. will assign

Recorder IDs and configure each of your Recorders accordingly.
Recorders will be numbered sequentially.

3. Company Name field, enter any name you would like. This name will appear at the top of the

APP Recorder Program main page. At the factory, the name of the company who purchased the
system is entered.

4. (Required) Data Path field, click —I and enter the location of the physical file where transient

and extended recording information will be written. By default, the factory creates the path:
C:\APP Recorder\Data
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Note:

You can change this value to any other path you want. However, you should not change the
path without understanding how the APP Recorder runs. Incorrectly changing the path can
prevent the APP Recorder from running.

Transient and extended recording information can be written to more than one path. To create a

second location, next to Backup, click —I and enter the desired path.

Flash: Using Flash has a very limited application. If you would like to use Flash for Data, please
consult APP Engineering Inc. before setting up the use of Flash.

(Required) Next to the Setup Path box, click the _I to specify the location of files such as the
Point Assignment Record, calibration factors, Line Group Record, trace files, and diagnostic
record. By default, the factory creates the path C:\APP Recorder\Setup. You can change this
value to any other path you want. However, you should not change the path without understanding
how the APP Recorder runs. Incorrectly changing the path can prevent the APP Recorder from
running.

In the Max #Faults in FSum: box, specify the number of Fault record IDs included in the Fault
Summary upload to the master station (i.e. remote APP ClearView), when a Fault Summary file is
created. The larger the number, the longer it takes to get the summary file. Typically, a reasonable
number for this “fast” retrievable file is between 50 and 500.

The APP Recorder AND APP Clearview program should be configured to share the same
Data folder (i.e. C:\APP Recorder\Data). All Fault records are available to APP Clearview
with this configuration.

After normal communication has been established between the APP ClearView and the APP
Recorder programs, the ideal disconnect situation is for someone at the master station or someone
at the APP Recorder to initiate a disconnect or hang up command. When this is done, both
programs are aware of the disconnect request and can properly close down communications.

However, it is possible for a communication path to be cut without notice. This results in neither
program receiving notice of disconnect. Therefore, a hang up timer is needed to ensure that both
programs receive an automatic command to release the communications link.

The default hang up timer for both the APP Recorder and APP ClearView programs is 10 minutes.
However, the APP Recorder hang up timer has a delay that makes it effective default time 10
minutes and 30 seconds. Therefore, in the case of no communications activity, the APP ClearView
program will be the first to initiate a hang up action.

Do you want to make the APP Recorder the first program to initiate a hang up action in the event
of an unexpected disconnect?

If yes, then in the Hang up if connection to ClearView has been idle for X minutes
box, type a value less than 10 minutes.

If no, skip to the next step.
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10. Have you already set up dial-up networking for the APP Recorder?

If yes, then select the Dial-up Networking has been setup check box. See Setting Up
Dial-up Networking for instructions on setting up dial-up networking.

If no, skip to the next step.

11. If you want the Point Assignment Record and Line Group Record saved with Transient Record,
click the check box: Save .par and .Igp with Transient Record.

12. If you want the Transient Alarm triggered during a Test Run, click the check box: Turn
Transient Alarm on during Test Run.

13. From the menu bar, click Save.

9.5 Setting Up Dial-up Networking
» For computers with Windows 7 or 10

Dial-up Networking using Windows 7 or 10 is supported on a case-by-case basis. To setup Dial-up
networking with Windows 7 or above, please contact APP Engineering support at (317) 536-5300.

Note: If running Windows 10, the Modem is not available and is disabled.

DialNet is for users who want to use Remote Desktop or a similar program to access the recorder using the
same phone line as the recorder.

To establish dial-up networking, you must complete the setup procedures on both the APP Recorder
(server) computer and on the ClearView (client) computer.

» Things to Remember
= The Dial-up network IP Address of the Recorder is (200.200.200.200)
= The Dial-up network IP Address of the ClearView computer is (200.200.200.201)

= Use IP:200.200.200.200 to call the Recorder when using Remote Desktop or UltraVNC or other
remote access services

= The dial-up network can only be disconnected by the application that started it.
= The dial-up network will stop the Internet connection and also could stop some local LAN.

= The Internet will resume automatically after the dial-up network connection is disconnected.

9.6 Defining a Boolean Logic Equation

You can define a Boolean Logic equation to automatically filter, or limit, when the APP Recorder does any
or all of the following:

=  (Calls the master system
*  Prints the Fault Summary File and fault-related data
*  Sends an email notification

=  Sends transient fault record via FTP

Note: You can define only one logic entry.
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The following table lists the available equation variables and field entries.

Table 12: Defining a Boolean Logic Filter—Variables and Entries

Entry

Description

0

False, nothing will pass filter

1

True, everything passes filter

Blank (Nothing Entered)

True, everything passes filter

T1, T2, T3..... Represents Analog Channels

tl, t2,13..... Also Represents Analog Channels
El, E2, E3.... Represents Event Channels
el,e2,e3.... Also Represents Event Channels

9.7 Configuring Automatic Tasks

The APP Recorder can perform a variety of automatic tasks, which appear on the window shown in Figure
122. By configuring the automatic tasks, you can take full advantage of the APP Recorder’s ability to
become an integral part of your substation or plant automation.

There are several types of automatic tasks that you can configure.

=  Automatic tasks that occur when a fault arrives, (See Section 9.9), including:

Whether or not the APP Recorder calls the master station, and what type of data it sends about

the fault

The format of printed reports

The email settings for automated notifications

The FTP settings for automated notifications

=  Automatic tasks that occur when an SER Event occurs, see Section 9.14

=  Automatic tasks that occur when alarms occur, see Section 9.15

= Setting up the Master Phone List and the Passwords for login to the Master Station see
Section 9.16 Configuring the Master Phone List.

Note: The factory configures all the settings for automatic tasks before shipping the APP
Recorder to you. You can optionally change these settings as needed.

9.8 Accessing the Automatic Tasks Tab

You configure all of the automatic tasks on the Automatic Tasks tab of the Recorder Configuration

window.

N

» To Access the Automatic Tasks Tab of the Recorder Configuration Window

1. Inthe AP Clearview window, click EDIT, click Recorder Config.
The Recorder Configuration window appears. By default the Main tab is selected.

2. Click the Automatic Tasks tab.

The Automatic Tasks tab appears, as shown in the following figure.
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¥ Recorder Configuration (File: CAAPP ClearView\setup\REC65A5.tmp) =NECEL X

Save Cancel | Print

Main i llowed IPs |
YWhen Fault Arrived. Do

['ata means these only

Call Master | MO || Transient Max. # Attempt: | 0000100

A |ND j [T Disturbance
[RIE [ Estended AMS

Frintitg Format [ Estended Dscillograph
[~ Email M [~ Retrieve any unretieved old recaords during auto calling
I~ FTIP FTF Settings ™ Do auto TestRun if no fault occured in a week
[ Cleatiew allows mul-recorders call-in simultaneously thiu. ethemet
Logic [OR=T. AND="t"] :
[1

When SER Events Occured. Do
[ Auto Print SER Reports on Receipt Printer (COM1: 4800, 8, 1, 1)
YWhen Alarms Occured, Do

[ Call Master [except fault alaim which iz handled separately]

Master Phone List # Rings before Answering: ’H Fecorder Pazzward

[~ Ping Master every B minutes [if fail report as Master Comm Ermor]

Do TestRun Periodically
[Mon/DaySrear HikMin):

in (1243042020 11200 .
Hahi Interval {min.): [12
End: |01/10/2021 0000

Modified:12/01/2020-11:33:16

Figure 122: Recorder Configuration Window—Automatic Tasks Tab

9.9 Configuring Automatic Tasks that Occur when a Fault Arrives

You can configure whether or not the APP Recorder calls the master station, and what type of data it
sends about the fault.

Note: In order for the APP Recorder Program to call the master station and transfer data,
the master station must be running the APP ClearView Program. The APP
ClearView Program must be set to monitor incoming calls

N

» To Configure Whether or Not the APP Recorder Calls the Master Station

1. Open the Automatic Tasks tab of the Recorder Configuration window.

2. In the Call Master list, what you want the APP Recorder to do if a fault occurs. The
following table describes the available options.
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Table 13: Configuring Automatic Tasks—Options in the Call Master List

If a fault triggers the Recorder

Select this option

Also set the values of

these fields
What should it When?
upload?
A Fault Summary Always Yes— always Max #Faults in FSum
File (Send FSum Only) | box on the Main tab
This determines the
number of fault files in
the Fault Summary
record.
A Fault Summary Always Yes — always Data means these only
File, and associated (Send FSum and check boxes
data Data)
These determine the type
of data sent.
If all of the boxes are
unchecked, then all of the
types of data will be sent.
A Fault Summary Only when Yes — if logic true Max #Faults in FSum
File certain (Send FSum Only) | box on the Main tab
conditions occur Logic (OR=1, AND =&)
box
Data means these only
check boxes
A Fault Summary Only when Yes — if logic true Logic (OR=1, AND =&)
File, and associated | certain (Send FSum and box

(sometimes)

and associated data

Report

but

Print all analog
waveforms and
all event graphs
only when
certain
conditions occur

true (Data)

data conditions occur | Data)
Data means these only
check boxes
A Fault Summary Always print a Yes — always Max #Faults in FSum
File (always) Fault Summary (FSum), if logic box on the Main tab

Logic (OR=1, AND =&)
box

Data means these only
check boxes
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3. Inthe Max # Attempt box, type the number of times the APP Recorder Program will
attempt to call the master station, via modem or network, before stopping.

4. Data Means These Only, do you want to limit the type of data sent when a fault occurs?

If yes, then under Data means these only, select the appropriate check boxes. If you
select none of the check boxes, then Transient, Disturbance, Extended RMS, and
Extended Oscillography data are all sent.

If no, all data will be sent, skip to the next step.

5. Retrieve any un-retrieved old records during auto Polling, this function is to ensure all
COMTRADE Records on the Recorder is retrieved into APP Clearview. Check the box if
you want Clearview to pull any fault records during polling/auto polling existing in the
Recorder and has not yet been retrieved.

Note: If the fault summary list (.Ist file) is retrieved manually then the Recorder is auto polled,
Clearview may not retrieve any un-retrieved fault records until the next polling cycle.

6. Do an Auto Test Run if no fault occurs in a week, this will automatically initiate a test
run if there have been no faults recorded in the past week. This is to provide a way to ensure
the recorder is functioning and can provide proof for audit purposes. Click the check box to
have Auto Test Run turned on.

7. Clearview allows multi-recorders call-in simultaneously thru. Ethernet, has the Master
Station (Clearview) been configured to receive calls simultaneously from multiple recorders
(up to five) over Ethernet?

If yes, then select the Clearview Allows Multi-recorders call-in simultaneously thru.
Ethernet.
If no, skip to the next step.

Note: Five instances of the ClearView program will be opened simultaneously, but only one
will be visible on the master station screen.

8. Logic Box, this box indicates the condition(s) that must be met in order for the Recorder to
send the data to the master station. Do you want to set conditions for sending data to the
Master?

If yes, then complete the Logic box. For more information, see 9.6 Defining a Boolean Logic
Equation,

If no, then skip to the next step.

9. From the menu, click Save.
9.10 Configuring Printing

Note: In order for the APP Recorder to print, there must be a local or network printer connected
to the recorder.
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» To Configure Printing

1. Open the Automatic Tasks tab of the Recorder Configuration window.

2. In the Print list, select the specific printing function that you want APP Recorder to perform.

The following table describes the available options.

Table 14: Configuring Automatic Tasks—Options in the Print List

If a fault triggers the Recorder

Select this option

Also set the values of

these fields
What should it When?
upload?
Nothing n/a No n/a
Note: You can
still manually
activate printing.
A Fault Summary Always Yes— always (Print | n/a
File FSum Only)
A Fault Summary Always Yes — always (Print | Data means these only
File, and associated FSum and Data) check boxes
data
A Fault Summary Only when Yes — if logic true Logic (OR=1, AND =&)
File certain (Print FSum Only) | box
conditions occur
A Fault Summary Only when Yes — if logic true Logic (OR=1, AND =&)
File, and associated | certain (Print FSum and box

File (always)

(sometimes)

and associated data

Fault Summary
Report

but

Print all analog
waveforms and
all event graphs
only when
certain
conditions occur

(FSum), if logic
true (Data)

data conditions occur | Data) Data means these only
check boxes
A Fault Summary Always print a Yes — always Logic (OR=1, AND =&)

box

Data means these only
check boxes

3. Logic Box, this box indicates the condition(s) that must be met in order for the Recorder to
send the data to the master station. Do you want to set conditions for sending data to the

Master?

If yes, then complete the Logic box. For more information, see 9.6 Defining a Boolean Logic

Equation.

If no, then skip to the next step.
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4. Do you want to configure the format of printed reports?
If yes, continue with the procedure, Configuring the Format of Printed Reports below.

If no, from the menu bar, click Save.

9.11 Configuring the Format of Printed Reports
» To Configure the Format of Printed Reports

1. Open the Recorder Configuration window and open the Automatic Tasks tab.

2. Click the Printing Format button.
The Format All Wave Printing window appears.

Format All Wave Printing

~Analog Channel
[YScale Optimized (peak) |

Channels:| 4! :I'
Data Runge:lm j"

#Channels/Page :ID‘T I Limited to 100 Cycles per Page
~Digital Channel

[~ Spread dighal among graphs [ No Triggers
[Sequenc:e of Events/Triggess (Line on Abnormal) j Panesl Sizs - l?” 0 per Page

Font Size Global Contiol: [10° Fon Size Title Control [10° Annotation Text Size: [070

_ Cencel |

Figure 123: Format All Wave Printing Window

3. From the Analog Channel Format list, select the appropriate format:

YScale Optimized (peak)
Prints the highest peak value measured to the right-hand side of each oscillogram printed.

YScale Optimized (unit/cm)
Prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram printed.

YScale = Channel Full Scale Optimized (unit/cm)

Prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram printed. The
value is based on the full scale setting in the Point Assignment Record and the number of
oscillograms printed on the page.

Yscale = User Select Scale (unit/cm)

If selected, a user programmable Yscale field appears. The user can enter their desired
volts/cm or amps/cm scale. Prints a volts/cm or amps/cm scale to the right-hand side of each
oscillogram printed. The value is based on a user entered Yscale (unit/cm). If the scale is too
small waveform clipping will occur.

Yscale Optimized (RMS)
This selection prints the RMS value to the right side of each oscillogram printed.

Note: Print fewer channels on a page to increase the resolution on the Yscale.
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4. From the Print Channels list, select one of the following choices:

All
Prints an oscillogram for each analog channel listed in the Point Assignment Record.

Selected
After you select this, click the Select Channels button to select the specific channels to print.

Lines
Specific preset line groups can be printed.

5. From the Print Data Range list, select the range of records to print:

All
Prints the entire length (X-axis) of all the oscillograms selected for printing.

Selected

Each data point in an oscillogram has a number. The starting number is “0” which is usually
the prefault portion of the waveform. The ending number depends on how long the fault or
recording lasted. To print a partial record, X-axis length, enter the data range.

6. In the #Channels/Page box, enter the number of oscillograms you want to appear on each page of
the printout.

Note: Print fewer oscillograms on a page to increase the resolution on the Yscale.

7. Limited to 100 Cycles per Page check box causes the report to limit to 100 Cycles per page for
each channel displayed on a page.

8. There are two types of triggers, analog triggers and event triggers. You can print these triggers in
conjunction with oscillograms. Triggers are represented by horizontal lines at the bottom of a
printed or displayed page. In the Digital Channel Format list, select how the trigger line should
appear, whether it is normal or abnormal:

Sequence Of Events /Triggers (Line on Abnormal)

This selection only prints the event channels or analog triggers that caused the system to
trigger and record. The state of other event channels is not printed. If a line is shown it
represents the period of time the event was abnormal.

Sequence Of Events /Triggers (Line on Normal)

This selection only prints the event channels or analog triggers that caused the system to
trigger and record. The state of other event channels is not printed. If a line is shown it
represents the period of time the event was normal.

All Events/Triggers (Line on Abnormal)

This selection prints the analog triggers and event channels that were in an abnormal state
when the record was created. If a line is shown it represents the period of time the analog
trigger or event channel was abnormal.

All Events/Triggers (Line on Normal)

This selection prints the analog triggers and event channels that were in an abnormal state
when the record was created. If a line is shown it represents the period of time the analog
trigger or event channel was normal.

9. Spread digital among graphs, if Spread Digital check box is not checked, the Analog channels
are printed, then the Event Channels, on each page (See Figure 124). With Spread Digital check
box checked the report shows the digital channels along with the Analog lines together (See
Figure 125).
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Figure 124: Default Report Format
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Figure 125: Report with Spread Digital Among Graphs Checked
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10. No Trigger check box causes the report to exclude Analog Trigger faults from the report. An
Event Trigger will still display if an Event Channel is set up, and an Event Channel caused the
Trigger or an Event Channel changed state while the record was being created.

11. In the Panel Size box, enter the percentage of space the event and analog trigger lines will use at
the bottom of a printed page.

12. In the Font Size Global Control box, enter the font size to be used for the title of the waveform
pages and any annotations that may have been added. You cannot change the font on the Fault
Summary Report.

13. In the Font Size Title Control box, enter the font size for the title that appears at the top of each
waveform or oscillogram page.

14. In the Annotation Text Size box, enter the font size for any annotations that are added to a
waveform or oscillogram page.

15. Click the OK button.

9.12 Configuring Email Settings

You can configure the APP Recorder to automatically email fault summary information to the master
station. When the APP Recorder sends an email, it sends a plain text e-mail message containing a summary
of a fault. The following information is included in the report:

= Recorder ID

=  Fault ID number

=  Fault date and time
=  Fault duration

= Fault location report (if calculable)

Note: The Recorder must have an SMTP/POP3 email account and connectivity for the Email
feature to work properly.

» To Configure Email Settings

1. Open the Recorder Configuration window and open the Automatic Tasks tab.

2. Select the Email check box.

Note: If the Email check box is not selected, the APP Recorder will not automatically send
emails with fault summary information.
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Click the Email Settings button.
The Main tab of the Send Email window appears.

& Ermail Settings m} X

Save  Cancel

l Message ]

FromE ‘Email Addiess [e.0. sales@appengineering. com)
Recipients : add | Delets
[ for Alam J J
Check Al
Uncheck Al

EMail Server

Qutgoing Mail [SMTF): | [~ Secure
Port #: |25
User\D:l [T Show
Auth. Passwaord, | [~ Show

[Auth, Password only work if Secure checkbox iz checked)
[~ Auto Send Fault Summary if Logic Filter (LF) True
[~ Don't Auto Send Fault Summary if older than 1 day

Man. #Emaildhr | I000

HEmail sent this hour : 0

Figure 126: Send Email Window—Main Tab

In the From field, enter a valid email address.

In the Recipients list, add or delete recipients’ email addresses. The e-mail message will be sent to
all of the recipients in this list. If no recipients are listed, click Add and specify a valid email
address.

e  Use the “Check All” button to select all recipients at once.

e  Use the “Uncheck All” button to unselect all recipients at once.

For Alarm, checking the box will cause Clearview to send an email once a day if an Alarm has
occurred changing the Alarm List.

Secure check box, check Secure if you are using an email service that requires a password. Most

common email platforms are secure (gmail, Microsoft etc..) and would not use the Secure check
box.

Contact your network administrator to obtain values for the Qutgoing Mail (SMTP), Port#, User
ID, and Auth Password fields.
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10.

11.

Do you want the APP Recorder to automatically email a summary of every fault each time the
master station automatically retrieves a fault record or whenever a fault record is automatically
called in?

If yes, then select the Auto Send Fault Summary if Logic Filter (LF) True check box. On the
Automatic Tasks tab of the Recorder Configuration window, verify that the Logic box contains
the appropriate value. For more information on completing the Logic box, see 9.6 Defining a
Boolean Logic Equation.

If no, skip to the next step.

Do you want the Auto Send Fault Summary function (above) to limit what is sent to the Master
Station to any faults less than 1 day old?

If yes, then click the Don’t Auto Send Fault Summary if older than 1 day check box.
If no, skip to the next step
This function works only if Auto Send Fault Summary is also checked.

From the menu bar, click Save. At this point, you have completed configuring e-mail settings. It is
a good idea to send a test e-mail to ensure that messages will be sent properly. To do this,
complete the procedure, To Test the Email Function.

» To Test the Email Function

1.

In the Send Email window, click the Message tab.
The Message tab appears, as shown in the following figure. From here, you can type an email and
manually send it to everyone in the recipient list.

% Email Settings l 5 ﬁ]

Subiject - |Fault Summary

Meszage

Allachmenls:' j Add | Delete

[Attachments will only send if Secure checkbaox iz unchecked)

[~ Debug

Sending Status

'Figure 127: Manual Emailing Window
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2. In the Subject box, type the subject line for the email.

3. Inthe Message box, type the message.

4. In the Attachments list, select an attachment to include. Use the Add and Delete buttons to select
or remove additional files.

Note: Attachments will only be sent if the Secure check box is unchecked on the Main Tab

5. The Debug checkbox is for APP Engineering use only.
6. Click Send.

9.13 Configuring FTP Settings

You can configure the APP Recorder to automatically send the most recently generated transient fault
record to a host directory.

9.13.1 Account Tab
» To Configure FTP Settings
1. Open the Recorder Configuration window and open the Automatic Tasks tab.

2. Select the FTP check box.

Note: You must set this up if you want the APP Recorder to send transient records through
FTP.

3. Click the FTP Settings button.
The FTP Settings dialog box appears in the Account tab, as shown in the following figure.

JST=IF

Save Cancel

ik e Diirectory I Upload I

Hiost Iftp.appengineering.com [ Use Proxy Server

C t |
PDI’lIT Froxy Server anrnec
UserlDIanDn_l,lmous I Disconnect |

Froxy Port

[ Active FTP [else passive)

[~ Auto Upload Fault Files if Logic Filter [LF] True

Max. #Uplaad:hr :IDDDD Max. #Retw of each Upload : aood

Hllpload this hour: 0 Time between each retry : randomize between IDDDD 3 ahd 0ooo ]

Reset #lpload | I~ Delay 1zt send [delay by retry time)

I 4
Figure 128: FTP Account Settings Window
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10.

11.

12.

13.

14.

(Required) In the Host field, type the URL for the host computer.

(Required) In the Port field, type the port for the host.
Note: A common port setting is 21.

(Required) In the User ID field, type the user ID to log in to the host.
(Required) In the Password field, type the password to log in to the host.
Do you want to use a proxy server?

If yes, then select the Proxy Server check box. In the Proxy Server box, type the name of the
proxy server. In the Proxy Port box, type the port number for the proxy server.

If no, skip to the next step.

Do you want to create a logic filter to identify when the transient record should be sent to the host
directory?

If yes, then select the Auto Upload Fault Files if Logic Filter (LF) True check box. On the
Automatic Tasks tab of the Recorder Configuration window, verify that the Logic box
contains the appropriate value. For more information on completing the Logic box, see 9.6
Defining a Boolean Logic Equation.

If no, skip to the next step.

In the Max #Upload/hr box, enter the maximum number of fault records that will sent to the host
directory per hour. Specify a limiter here to stop the host directory from being inundated with data
in the event that the APP Recorder has an unexpected runaway tripping event.

Note: You can reset the counter manually via the Reset Upload button. The Reset
Upload button is for emergency purposes if the maximum upload number has
been exceeded, but you still want additional fault records to be sent.

In the Max #Retry of each Upload box, enter a limiter that determines how many times the
software will try to send a new record to the host directory. If the limit is reached due to some
connection or setting problem, a message will appear in the APP Recorder trace file.

Time Between each Retry : Randomized Between, enter the two times in seconds, between
which FTP retries should occur. APP Recorder will attempt at random intervals between the range
specified, to resend data.

Delay 1st Send (by retry time) check box. Check this to delay 1 send by the Retry time
specified above.

From the menu bar, click Save.
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9.13.2 Directory Tab
Click the Directory tab. The Directory tab appears, as shown in the following figure.

3.

“ FTP Settings =lal x|

Save Cancel
Upload I

Account

Lacal Dir: ID PP RecorderiData

Fremate Dir: I

Current Rermote Dir: ?

Show Remote Dir Content

o o

I y

Figure 129: FTP Settings Window—Directory Tab

The Local Dir. field automatically displays the value that was entered in the Data Path field on the
Main tab of the Recorder Configuration window. This setting tells the FTP program from where to
retrieve the new fault records that it will place in the host directory.

Note: You can change the path while testing the FTP function

(Required) In the Remote Dir. field, type the path to the remote directory that is located on the
host site to which the transient records will be sent (for example, /storage).

Note: The backward slash (\) may need to be included in the path.

Do you want to test the connection to the remote directory?

If yes, click Show Remote Dir Content.
If communication is established, you will see the remote directory in the message window.
If the FTP settings are incorrect, you will see nothing in the message window. In the tray
below the message window you might see error messages.

If no, skip to the next step.
From the menu bar, click Save.
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9.13.3 Performing a Test Upload

You can use the Upload tab to test the upload process. This tab allows the transfer of any file from the
local directory to the remote directory. If the file is successfully transferred, an “Upload Succeed” message

will appear in the FTP Status pane. If the file is not transferred, an “Upload Fail” message will appear
instead.

# FTP Settings = =14
Save Cancel

.-’-‘«c:c:ount' Directory  Upload |

Local File: I

Remote File: I

Upload Abort Clear FIFD |

&
Figure 130: FTP Settings Window—Upload Tab
» To Perform a Test Upload

1. In the Local File box, type the name of the file you wish to send to the remote file. This file must

be located in the local directory that is defined on the Directory tab.
2. Do you want the file name to remain the same when it is placed in the remote directory?

If yes, then in the Remote File field enter the same file name that you entered in the Local
File box.

If no, type a different file name.
3. Click Upload.
The test file transfer process begins.

4. After the transfer is successful, click the Show Remote Dir Content button. The file appears in
the remote directory that you specified on the Directory tab.

» To Stop the Automatic Retry Attempts

If the transfer fails and you wish to stop the automatic retries, click Abort.
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» To Clear the Buffer of Any Fault Record
Note: You can clear the buffer for troubleshooting or testing purposes.

Click Clear FIFO to clear the buffer of any fault record or test file that the APP Recorder is trying to
send to the remote directory.

9.14 Configuring Automatic SER Reports

If a receipt printer is connected to the parallel port of the computer running the APP Recorder, the APP
Recorder can automatically print an SER report when a SER (SOE) channel experiences a change of state.
The printed report includes the date, time, channel description, channel number, and if the channel has
switched to a normal or abnormal state.

» To Configure Automatic SER Reports
1. Open the Recorder Configuration window and open the Automatic Tasks tab.

2. Select the Auto Print SER Reports On Receipt Printer check box.

3.  From the menu bar, click Save.

9.15 Calling the Master Phone List when Alarms Occur

You can configure the APP Recorder to automatically call the numbers in the master phone list when
alarms occur. For information on configuring the master phone list see Section 9.16 Configuring the Master
Phone List.

» To Configure whether the APP Recorder Calls the Master Phone List when Alarms Occur
1. Open the Recorder Configuration window and open the Automatic Tasks tab.
2. Under the When Alarms Occurred, Do section, do one of the following:

If you want the APP Recorder to call the numbers in the Master Phone list, select the Call
Master... check box.

If you want the APP Recorder to nof call the numbers, de-select the Call Master... check
box.

3.  From the menu bar, click Save

Note: The Fault alarm is not affected by the setting of the Call Master... check box.

9.16 Configuring the Master Phone List
To configure the master phone list, you can specify:

The phone numbers, I[P Address, or Master ID’s of the master stations that the APP Recorder
Program will automatically call.

The password that APP Recorder should use to log in to the master station
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» To Configure the Master Phone List

1.
2.

3.

Open the Recorder Configuration window and open the Automatic Tasks tab.

Click the Master Phone List button.
The Master Phone & Network List window appears, as shown in the following figure.

-+ Call Clear¥iew Phone & Network List x|

IPhoneﬂ E" ._l‘e‘dd
Drag |Use I'I‘ype |Addres:IPhonell |Passwold |
= Phone 317-536-5300 test
Phone 317-536-5301| test
IP 195.145.3.3 test

Save | Cancel |

Figure 131: Master Phone & Network List Window

Do you want to add a new IP address or phone number?

If yes, then do one of the following:

If the APP Recorder is connected to a phone, then from the list, select Phone#. Then in the
corresponding box, type the phone number. You can use any standard Windows format.
Click the Add button.

If the APP Recorder is connected to an IP address, then from the list select IP Addr. Then in
the corresponding box, type the IP address. You can use any standard Windows format. Click
the Add button. For information on configuring DialNet, see 9.5 Setting Up Dial-up
Networking.

If no, skip to the next step.

By default, the first entry that you make is selected, as indicated by the X in the Use column. The
entry with the “X” is the number that APP ClearView will call when it connects to or calls the
APP Recorder. You can activate multiple phone numbers and/or IP addresses.

Do you want to activate or de-activate a phone number or IP address?

If yes, then in the Use column, click the box next to the entry. An X appears when the entry is
activated; it disappears when the entry is deactivated.

If no, skip to the next step.

Do you want to delete a number?
If yes, then right-click the number and then click Delete.
If no, skip to the next step.

Do you want to reorder entries?

If yes, then under the Drag column, click the gray box that corresponds to the entry you want
to move and then move it to its new position.

If no, skip to the next step.
Click Save.
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» To Configure the Recorder Password

1. Open the Recorder Configuration window and open the Automatic Tasks tab.

2. Click the Recorder Password button.
The Recorder Password dialog box appears.

3. Type the new APP Recorder password.
Note: The password is case-sensitive.
4. Click the OK button.
» Ping Master every 5 minutes

Click this check box to continually test the connection between the DFR and the Master Computer. The
Master has to be set up in the Master Phone list, Call Master has to be set to “Yes”. If a failure occurs, it
will cause a Master Comm Error. You must Map that alarm in the Point Assignment Record, General
Settings, Recorder Setup Tab to have a hard alarm displayed.

» Do Test Run Periodically

Do TestRun Periodically allows you to set up test runs on a schedule defined by a date range and interval
in minutes. The test run will occur precisely at the top of the minute and is accurate to the sample point.

To cause a periodic test run, enter the Start Date and Time, the End Date and Time and the number of
minutes between Test Runs. Once the end date and time has passed no more scheduled Test Runs will
occur.

9.17 Configuring Allowed IPs
The APP Recorder includes a security feature that will limit remote connections to the APP Recorder. Only

specified IP addresses will be permitted remote access to the APP Recorder.

Note: If you specify no IP addresses, then all IP address will be allowed access to the APP
Recorder.

» To Configure Allowed IPs

1.  Open the Recorder Configuration window and open the Allowed IPs tab.
The Allowed IPs tab appears, as shown in the following figure.

Recorder Configuration (File: C:\APP ClearView\setup\RECFBD9.tmp) -[o] x|
Save Cancel | Print
Main | Automatic Tasks Alowed IPs |

Allow Only These IPs to Call In (allow all if empty)

19218651
13218655
‘mzmmw

[Modified:05/10/2017-07:23:07 7

Figure 132: Allowable IPs Entry Window (Security Feature)
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2. Inthe box, type the IP addresses. Press the Enter key between each IP address.
3. To delete an IP address, right-click the IP address and click Delete.

Note: You can also use the Undo, Cut, Copy, and Paste options from the pop-up
menu.

4. From the menu bar, click Save.

9.18 Printing Recorder Configuration

You can print the configuration information by clicking Print at the top of the screen then selecting
Print Preview or Print. Print Preview allows you to review the report, save, change the printer
preferences, and print.

9.19 Sending Recorder Configuration to the Recorder
Once you have updated the configuration you can send it to the recorder for its use.

Click Edit/Recorder Config/Send Recorder Config.

File ’E Connect  Mainkenance  Conbinuous Recording Tools  Help
Clearview Configuration W
Phone and Metwark. List

Point Assignment Record

3
Line Group Record 4 @ a_%l ﬂlﬂj 4

Recorder Config. Edit Recorder Config,
Send Recorder Config,

5|l

F
-

|

F!nd CriF @ek Recorder Config.
\.f’ Find Mext F3
Copy bo Backup 1 Drive
Fonz3 11/05/2014-1° )
Copy ba Backup 2 Drive
0123 11/05/2014-1°
Copy ka ..
AN lE] IEFLSTERE

Figure 133: Sending the Recorder Config to the Recorder
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9.20 Copying Recorder Configuration

In the Recorder Configuration window, you can specify the Backup 1 Path and a Backup 2 Path. When
you copy a Configuration record, you can save the copied record to either of these folders, or to a different
folder altogether. For information on specifying the Backup 1 and Backup 2 Paths, see 9.4 Configuring the
Main Configuration Settings.

» To Copy a Recorder Configuration

From the Edit menu, point to Recorder Config, and then click one of the following:

To copy the Point Assignment Record to the backup location 1 select Copy to Backup 1.
To copy the Point Assignment Record to backup location 2, select Copy to Backup 2.

To select a different location to save the copied record, select Copy to..., A Browse for
Folder window appears. Navigate to and select the folder you want and then click the OK
button.

Iﬁ Connect  Maintenance  Conbinu
Cleariew Configuration
Phone and Mebwork: List
Poink Assignment Recard 3
Line Group Record 3

Recorder Config. Edit Recorder Config.
Send Recorder Config,
et Recorder Config.

Find ... Chrl4+F
Find Mext F3

Copy to Backup 1 Drive
Cop k- Backup 2 Drive

Figure 134: Copy Recorder Configuration

Configuring a Recorder 9-25



10. Connecting to a Recorder
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10.1 Connecting to an APP Recorder

The software uses the phone number or IP address entered in the Phone and Network List. For information
on setting up this information, see 4.18 Managing the Phone and Network List.

» To Connect to an APP Recorder

1. Inthe APP ClearView window, from the APP Recorder list, select the recorder to which you
want to connect.

2. From the Connect menu, click Connect to Recorder. The software immediately attempts to
establish a connection.

3. To view the connection attempt, click Show Connection Screen from the Connect menu.

10.2 Disconnecting from Recorder

You can manually tell ClearView to break the communication connection with an APP Recorder at any
time.

If ClearView automatically connected to an APP Recorder, then it will automatically disconnect when it
completes its data transfer.

» To Disconnect to an APP Recorder

In the APP ClearView window, from the Connect menu, click Disconnect from Recorder.

10.3 Viewing the Connection Status Window

While the master station is connected to an APP Recorder, you can view real-time messages related to the
communications and data transfer progress between the computers in the Connection Status window. This
window is useful in determining if a successful connection has been established between the master station
and APP Recorder.

» To View the Connection Status Window

In the APP ClearView window, from the Connect menu, click Show Connection Screen.
The Connection Status window appears, as shown in the following figure.

Connection Status M= B3

Getting File : RECC33E.tmp
[ 11
Transferred : 1 Total Packets : 1 Log

Figure 135: Communication Screen

Note: You can leave this window open while you access other functionality in
ClearView.

Select text in the Connection Status window and then right-click to access cut,
copy, paste, and delete functions.
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» To view the Trace File

From the Connection Status Window, you can view the Ctrace file by clicking on the button. The
CTrace file will open.

10.4 Choosing and Configuring a Modem

You can view the currently installed modems and choose which modem the APP Recorder should use.
Clearview must be disconnected from the Recorder to view modems.

Note: If running Windows 10, the Modem is not available and is disabled.

Note: After choosing your modem, you should not need to configure it; the process is
automated for you. The instructions for accessing the Modem Connection Preferences
window are included in this section in case you need to verify or adjust settings during
troubleshooting.

» To Choose the Modem

In the APP ClearView window, from the Connect menu, point to Modem and then click Choose Modem.
The Choose Modem window appears.

8 e s .\~

Auto

Dizabled

Cancel Unszelect Al | I

Figure 136: Choose Modem Window

1. Click the modem to use.
2. Click the OK button.

> To View the Modem Connection Preferences Window

In the APP Recorder window, from the Connect menu, point to Modem and then click Configure

Modem.
The Modem Connection Preferences window appears.

10.5 Monitoring Incoming Calls

You can monitor incoming calls from APP Recorders. This is used when Recorders are configured to auto
connect to a Mater Station computer running APP Clearview.

Note: ClearView must be running in Administrator mode, and you must correctly enter the
administrator password in order to enable this feature.

Connecting to a Recorder 10-3



» To Monitor Incoming Calls
In the APP ClearView window, from the Connect menu, click Monitor Call.
The feature is enabled immediately.

To verify that the feature is working, look at the menu Monitor Call menu item. If it has a check mark
next to it, then the feature is working. Also, the tray at the bottom of the window displays “Monitoring
income call.”

10.6 Setting the Network Port #

The default network port number of 1024 is automatically configured for the master station. You can
change the port number, if necessary.

*CAUTION* The Comm Port at the Recorder must match the Comm Port in
Clearview.
> To Set the Network Port Number

1. Inthe APP ClearView window, from the Connect menu, click Set Network Port#.
The Network Port# dialog box appears.

2. Enter the network port number and click the OK button.

10.7 Setting the Transfer Rate to the Highest Speed

You can change the packet sizes that are used when transferring files between ClearView and the APP
Recorders. The default packet size for Ethernet is 45kb and 4kb for modem. The largest packet size for
the modem is 16 kb. The largest packet size for the Ethernet is 65 kb.

» To Set the Transfer Rate to the Highest Speed

In the APP ClearView window, from the Connect menu, click Set to Highest Speed.
ClearView makes the change immediately.

10.8 Turning On or Off Dial-up Networking

If you have configured dial-up networking, you can manually turn it on or off as necessary. See 4.19
Setting Up Dial-up Networking for instructions on setting up dial-up networking.

» To Turn On or Off Dial-up Networking
In the APP ClearView window, from the Connect menu, click Recorder Dial-up Networking.

If the menu option says, Off, then clicking this option immediately turns on dial-up
networking.

If the menu option says, On, then clicking this option immediately turns off dial-up
networking.
10.9 Stopping a File Transfer

Note: You can view partially transferred data files with the APP ClearView Software.

» To Stop a File Transfer

In the APP ClearView window, from the Connect menu, click Stop File Transfer.
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11. Maintaining ClearView and the
APP Recorders
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11.1 Overview

Use the Maintenance menu options to perform a variety of regular ClearView maintenance tasks.

11.2 Viewing the Auto Poll/Call-In Report

The Auto Poll/Call-In Report is automatically displayed or updated after each automatic poll by the master
station or automatic call-in by any APP Recorder. The report lets you know that an automatic operation has
been carried out.

You can manually view this report at any time.

» To View the Auto Poll/Call-In Report
In the APP ClearView window, from the Maintenance menu, click Show Auto Poll/Call-In Report.

Auto Poll/Call-In Report i [m] 3]
HecorderIDI Station M ame I Firzt Received I Lazt Received I # Mew FSum | tiF!ecolds | DFR |
1) APP Dema 1 1/31/2006-11:01:48 1/31/2006-11:01:48 1 OMLIME

Figure 137: Auto Poll/Call-In Report

If the same APP Recorder calls-in multiple times, use the First Received and Last Received columns
to see when files were automatically transferred.

The Fault Summery File (FSum) is transferred each time an automatic transfer is carried out. Each
time that information is transferred, the # New FSum column is automatically incremented by one.

The information in the Auto Poll/Call-In Report window is kept until you specifically delete it. To
delete a row of information, right-click that row and then click Delete. To delete all items in the table,
right-click anywhere in the table and then click Delete All.

11.3 Viewing and Getting Trace Files

You can use trace files to help during troubleshooting. There is a separate trace file for ClearView and for
each APP Recorder and APP Driver.

Each trace file lists the major processes carried out by its respective program, either the APP Recorder or
the APP Driver. When a trace file grows to approximately 500 Kbytes, it will automatically be closed and
given an incremented extension (for example, .001, .002, and so on.) A new trace file will be created.

There is also an All Trace (ATrace) file available. The ATrace is intended for use with software to parse
the ATrace log for specific trace information. The ATrace is not simply a consolidation of the Recorder and
Driver trace files. The Atrace includes additional trace information from: Recorder, Driver, PMU, DNP3,
Modbus, IRIG-B and is intended for diagnostics and correlation of log entries.

On the APP Recorder, the trace files are stored in the C:\APP Recorder\Setup on the APP 501 computer
or D:\APP Recorder\Setup for the 601 computer directory. After the trace files are transferred to the
master station computer, they are stored the C:\APP ClearView\Setup directory.
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To View the Trace File for ClearView

In the APP ClearView window, from the Maintenance menu, point to Trace Files and click Show
ClearView Trace File.
The trace file for ClearView appears.

To Get the Trace File for an APP Recorder

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to view the respective Recorder trace file.

2. From the Maintenance menu, point to Trace Files and then click Get Recorder Trace File.
ClearView contacts the selected APP Recorder, uploads its trace file, and saves it to the master
station’s hard drive.

To View the Trace File for an APP Recorder

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder that you
want.

2.  From the Maintenance menu, point to Trace Files and click Show Recorder Trace File.
The trace file for the APP Recorder appears.

To Get the Trace File for a Driver

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to get the respective Driver trace file.

2. From the Maintenance menu, point to Trace Files and then click Get Driver Trace File.
ClearView contacts the selected APP Recorder, uploads the trace file for its driver, and saves it to
the master station’s hard drive.

To View the Trace File for the APP Driver

1. In the APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to view the respective Driver trace file.

2.  From the Maintenance menu, point to Trace Files and click Show Driver Trace File.
The trace file for the APP Driver appears.

To Get the All Trace File for a Recorder

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to get the respective Driver trace file.

2. From the Maintenance menu, point to Trace Files and then click Get All Trace File.
ClearView contacts the selected APP Recorder, uploads the ATrace file for its driver, and saves it
to the master station’s hard drive.

To View the All Trace (ATrace) File

In the APP Clearview window, from the Maintenance menu, point to Trace Files and click Show All
Trace File.
The all trace file for the recorder you are on appears.
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11.4 Managing APP Recorder Diagnostic Tests

Using ClearView, you can initiate a diagnostic test against a APP Recorder and view the results.

Note: You can also run a diagnostic test from within the APP Recorder main window and the
APP Driver window.

11.4.1 Running a Diagnostic Test and Viewing Results

» To Run a Diagnostic Test and View Results

In the APP Clearview window, from the Maintenance menu, point to Diagnosis and click one of the
following:
Click Show Result to view the results of the last diagnostic test that was completed.

Click Redo Diagnostic to perform a new diagnostic test and view its results. The Recorder
Diagnostic Results window appears.

B Recorder Diagnostic Results m} x
Refresh  Alarms

Station Wersion | Time Of Diagnosis Recarder | Clock | Fiecorder Time Data Disk Free Space | Chassis NOT Comnm, ‘ Chassiz MO 1PPS |
R13: ¥vZ Station V3T1E  01A3/2021-0%3:46:35  OWLIWE  SYWC[SWTP)]  01/13/2021-09:4E:3. 420GB/333GE

Figure 138: Recorder Diagnostic Results Window

Note: Be cautious because this information may not be current. Double-click on an entry to reveal
additional diagnostic details.

1. To see the details of an entry, double-click its name in the list.

File ormat View Help
StationsDemo DME|
RECORDER=V3.2.5
|DFR=ONLINE
PC_TIME=@8/24/2023-16:31:45
TIME_MARK_SOURCE=IRIG-B
TIME_MARK_TIME=88/24/2023-16:31:46. 008000
Clock=SYNC(lock)
IEEE_1344=Yes
JDATA_DISK_SIZE=999@15206912
| DATA_DRIVE=4@2GB/999GE
|Avail_Commit_Memory=180.0%
| DSP_BOARD=NXXX,
DSP_REVISION=318,
{MaxFaultInSec=40.002
(TimeMark=16:31:46(@),
|#Packet(Ex)=116452,
#Recovery(Ex)=8,
(>65C,C)=(@,49),
HDSentinel="Disk@: (44 °C,100 %)","Diskl:(43 °C,100 %)"
ISpeedFarv:"(or'e @:57.8C","Core 1:57.8C","Core 2:59.8C","Core 3:59.8C"

Figure 139 Diagnostics Detail
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2. To see the latest diagnostic results, from the menu bar, click Refresh.

3. To see which alarms are currently ON, from the menu bar, click Alarms.
The Alarms dialog box displays the alarms.

4. To close the Recorder Diagnostic Results window, click the X in the upper right-hand corner.

11.4.2 Getting Results from a Diagnostic Test for an APP Recorder

You can use ClearView to contact an APP Recorder and upload the most recent diagnostic file stored at the
recorder.

Note: Be cautious because this information may not be current. Each APP Recorder does an
automatic diagnostic test every 5 minutes.

» To Get the Results of a Diagnostic Test for an APP Recorder
1. In the APP ClearView window, from the APP Recorder list, select the APP recorder.

2. From the Maintenance menu, point to Recorder Diagnosis and click Get Result.

11.4.3 Redoing an APP Recorder Diagnostics Test

You can use ClearView to contact an APP Recorder, command it to perform a fresh diagnostic test, and
retrieve the results.

» To Redo a Diagnostics Test for an APP Recorder

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder.

2. From the Maintenance menu, point to Recorder Diagnosis and click Redo Diagnosis.

11.4.4 Show All Recorder Diagnostic Results
You can review the diagnostic results for all your APP Recorders.
» To Review All Diagnostic Results for your APP Recorders

From the Maintenance menu, point to Recorder Diagnosis and click Get Result.
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11.5

Note:

Managing SER Abnormal or Stopped Channels

The Point Assignment Record contains a setting, under the General Settings tab that
allows you to automatically shut down an SER channel if it changes state too many times
in a fixed period. The SER channel will automatically restart after a user-defined
shutdown period. Additionally, SER Channels can be manually removed from scan or
stopped.

You can view previously received SER abnormal or stopped channels file, or you can retrieve a new file.

» To View All SER Abnormal or Stopped Channels

In the APP ClearView window, from the Maintenance menu, point to All SER Abnormal Or
Stopped Channels and then do one of the following:

To view the channels, click Show the Channels.

To retrieve the channels and save them onto the master station hard drive, click Get the
Channels.
The following window appears.

3% Stoppedfbnormal SER Channels — O X
Date-Time | Event | State | Momal | Sync | Description |
U1./05/20:21-11:04: 44 504583, -5 10 0 ) 5 BE-TTRZSTATUS :
01,/05/2021-11:04:44.504583, -5 E7 i} A 5 BE-TTR1 STATUS
01.,/05/2021-11:04:44. 504553 kA0 @ 5 Alarm ON:Online

Figure 140: Stopped/Abnormal SER Channels Window
In the State column, an O represents an open contact and a C represents a closed contact.

In the Normal column, an A indicates the channel is currently in an abnormal state and an N
indicates the channel is currently in a normal state.

In the Sync column, a U indicates an unsynchronized time and an S represents a synchronized
time.

If an SER channel is stopped, the word Stop will appear at the beginning of the channel
description, along with either an M or an A:

M indicates that the channel has been stopped manually via the Point Assignment Record. A
indicates that the channel stopped automatically.

11.5.1 Polling an APP Recorder

You can poll an APP recorder to retrieve the information set up in the ClearView configuration file. For
more information, see 4.17.5 Configuring Auto-Polling.

You can also manually override the auto-polling process by stopping auto-polling.

» To Poll an APP Recorder

1.

In the APP ClearView window, from the APP Recorder list, select the APP recorder that you
want to poll.
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2. From the Maintenance menu, point to Poll Recorder and then select one of the following:

Poll This Recorder

This selection causes the software to immediately call the APP Recorder and retrieve
information (fault summary or fault summary plus data) as set up in the ClearView
configuration file.

Start Auto-Polling
This selection ignores the auto start-polling time setting and begins immediate polling of all
the fault records specified in the ClearView configuration file.

» To Stop Auto-Polling

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to stop auto-polling.

2. From the Maintenance menu, point to Poll Recorder and then select Stop Auto-Polling.

11.5.2 Performing a Test Run

You can perform a test run to test if the APP Recorder is really recording and to check all the channel data.

When you perform a test run, the APP Recorder trips, creating a transient COMTRADE record. The
COMTRADE records contain a snapshot of all the analog channel signals, and the state of all DFR
channels, plus the present status of the event inputs.

In addition, if the extended recording feature is enabled in the Point Assignment Record (General Settings
tab: Sampling tab), an extended RMS COMTRADE record and an extended oscillography COMTRADE
record will also be created. You can view the transient, extended-RMS, and extended oscillograph records
with the APP ClearView program.

The record length will be prefault + post fault. The trigger alarm will not energize during a test run.
However, the trigger front panel LED will illuminate.

If the Auto-Call feature is enabled (Recorder Configuration window: Automatic Tasks tab), the APP
Recorder will call the master station(s) and upload the records. If not, you will need to request a new File
Summary (FSum) and retrieve the new Fault Record(s) created as a result of the Test Run.

> To Perform a Test Run

In the APP ClearView window, from the Maintenance menu, click Test Run.
The system immediately responds.

Tip: If the Recorder had auto-call in enabled, disconnect from the recorder quickly so it can
call in.
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11.5.3 Viewing the ON Alarms

You can view a list of the alarms that are currently on for all the Recorders in the pull down list.

» To View the ON Alarms

In the APP ClearView window, from the Maintenance menu, click Show Alarm ON List.
The Alarms Currently On window appears.

- .
Alarms Currently ON =

Figure 141: Alarms Currently ON Window

11.6 Syncing an APP Recorder’s Time With ClearView
You can use ClearView to synchronize an APP Recorder’s time with the master station.

If this menu item is selected, the date and time from the master station is downloaded to the recorder. This
feature is mainly used by companies that time-sync the master instead of the recorders.

» To Sync an APP Recorder’s Time with ClearView

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder that you
want to synchronize.

2. From the Maintenance menu, click Sync Recorder Time with ClearView.

11.7 Getting the Time on an APP Recorder
If you need to verify the time set on an APP Recorder, you can do that from within ClearView.

> To Get the Time Set on an APP Recorder

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder that you
want to check.

2. From the Maintenance menu, click Get Recorder Time. A window displays the current time set
for the selected APP Recorder.
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11.8 Reinitializing an APP Recorder
You can use ClearView to re-initialize an APP Recorder program to help with troubleshooting.

Note: Re-initializing only restarts the APP Recorder software. Rebooting turns off the entire
APP Recorder machine. You will not lose communication during a reinitialization.

*CAUTION* The re-initialize command will take the APP Recorder offline for a few
moments.

» To Re-Initialize the APP Recorder Program

e Inthe APP ClearView window, from the APP Recorder list, select the APP recorder that you
want to reinitialize.

e From the Maintenance menu, click Reboot Recorder, then select Re-initialize Recorder.

11.9 Restart APP Recorder (program only)

Restart Recorder will immediately EXIT APP Recorder program and then re-start it.

e Inthe APP ClearView window, from the APP Recorder list, select the APP recorder that you
want to reinitialize.

e  From the Maintenance menu, click Reboot Recorder then select Restart APPRecorder.
e Click OK to clear the acknowledgement window.

Note: Communication with the Recorder will be lost and you will need to reconnect. The restart
process will take about one minute

11.10 Rebooting the APP Recorder Program
You can use ClearView to reboot the APP Recorder program to help with troubleshooting.

When you reboot, power is momentarily cut to the APP Recorder. The computer and all circuit boards will
see a hard power shutdown. Power is cut via a normally closed relay on the data chassis power supply
circuit board. After 9-10 seconds power will return, and the system will restart. It takes approximately 1
minute and 30 seconds for the system to return to an online state.

Note: Rebooting turns off the entire APP Recorder machine.

*CAUTION* The APP Recorder will be offline during the reboot period.

» To Re-Boot the APP Recorder Program

1. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder that you
want to reboot.

2. From the Maintenance menu, click Reboot Recorder then select Reboot Recorder.
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11.10.1 Reserving Memory and Defragging the Data Drive

Occasionally, you may need to reserve memory and/or defragment the data hard drive of an APP Recorder.
Using ClearView, you can complete both of these tasks remotely. Reserving memory or defragmenting the
hard drive will take up considerable CPU time (hours) and once started, you will be unable to stop these
processes remotely.

*CAUTION* Perform these functions only if there is little or no likelihood of a fault

for 2 to 24 hours. We recommend you consult with APP Engineering
before reserving memory.

» To Reserve Memory

1.

Make sure Sampling tab is set as desired.

2. Go to Chassis tab. Create a temporary Chassis Configuration that contains the number of analog
channels you want to reserve memory for plus add 10% more channels than actual channels
present.

*CAUTION* We recommend keeping 30% or more hard drive space available for
other computer operations

3. Inthe APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to reserve memory.

4. From the Maintenance menu, point to Defrag Recorder and then click Reserve Memory.

A Warning message appears.
5. Click Yes.
6. To check if the reserve memory process is finished, look at the APP Recorder trace file. In this

file, the message, “Begin Reserve Memory” appears when the reserve memory process starts. The
message, “End Reserve Memory” appears when the process finishes. For more information see
11.3Viewing and Getting Trace Files.

» To Perform a Defrag Analysis, Defrag the Data Drive, and View the Results

Note: If the Recorder is using a solid-state drive, defragmentation does not need to be done.

In the APP ClearView window, from the APP Recorder list, select the APP recorder for which
you want to perform a defrag analysis.

From the Maintenance menu, point to Defrag Recorder and then click Run Defrag Analysis on
Recorder Data Drive.

After viewing the results, do you want to defrag the data drive?

If yes, continue with step 3.
If no, you are finished with this procedure.

From the Maintenance menu, point to Defrag Recorder and then click Defragment Recorder
Data Drive. A confirmation window appears.

Click Yes.
Wait a minute or two.

From the Maintenance menu, click Show Defragment Status.
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11.10.2 Updating the APP Recorder Software

Using ClearView, you can download the latest release of the APP Recorder Software and install it on an
APP Recorder. The APP Recorder Software is embedded in the APP ClearView software.

To ensure that you download the most recent version of the APP Recorder Software, verify that you have
the most recent version of APP ClearView software. The most recent version of the APP ClearView
software is available on the APP website at www.appengineering.com.

*CAUTION* The APP Recorder will be offline for approximately 3 minutes while
the software is being updated. Communication with the APP Recorder
will be lost during this period of time.

» To Update the APP Recorder Software

1. Verify that you have the most recent version of APP ClearView software installed on the master
station. Check www.appengineering.com for current version information.

2. Inthe APP ClearView window, from the Maintenance menu, point to Update Recorder
Software and then click Start Update. The Update Recorder Software window appears.

3. Select the APP Recorder(s) to update and then click the OK button. A Status window appears.

Note: When you update the Recorder software, Clearview, Helper, Translator, and GOOSECap
software will also be updated on the DFR.

Note: If you need to stop the update process, click the Stop button in this window.

» To Stop the Process of Updating the APP Recorder Software

From the Maintenance menu, point to Update Recorder Software and then click Stop Update.
The process is stopped immediately.
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12.1 Configuring Continuous Recording

You can enable or disable continuous recording in the Point Assignment Record for an APP Recorder. Two
types of continuous recording can be enabled:

1. A combination of continuous RMS, Frequency, and Phase. You enable or disable these three
choices together. They have a 999-day maximum circular buffer (14 days typically). You can view
these types of continuous recording in near real-time in the APP Recorder window.

Note:Phase angle is shown relative to a selected channel.
2. Continuous oscillography recording. This has a 999-day maximum circular buffer.

12.2 Getting Continuous Recording Data

From ClearView, you can get time slices of continuous recording data in a COMTRADE format. The
following figure shows the Continuous Recording menu in ClearView. First, in the Recorder list, Select
the Recorder you want to get Continuous Recording data from. Then under the Connect menu, select
Connect to Recorder. Once connected, the Continuous Recording menu will become available.

. APP Clear¥iew
File Edit Commect Maintenance | Comtinuous Recording  Tools  Help

Get Oscillograph File ...
Get Transient Rate @scillograph File ...

*‘%’-‘1' ) I = vI =1 | -@rl i GetFrea. I.:ile
Fetrieved | Fault v [ i5et RM3 File ...

U’ E— e Gk Phase File ...
' Get RM3 plus Phase File ...
RN N7/09

Figure 142: Continuous Recording Menu

cSALESLIMIT

12.3 Getting a Time Slice of Oscillograph Data
» To Get a Time Slice of Oscillograph Data

1. Inthe APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to get data.

2. Inthe APP ClearView window, from the Continuous Recording menu, click Get Oscillograph
File.
The following window appears.

Create Comtrade Osclgr Data File |

[Mon/D apfrear HrMinSec):
Begin:ID?a"IMEDDS IDS:D‘I:DD
Select Channels
End:IU?a’Ma’EDDS IUS:UE:DEI 4|

Ok | Cancel |

Max. File Size [MB]: |%0
|#Samples,|'Cycle = 16.0, FileSize = 7.4586 MB v

Figure 143: Create Comtrade Osclgr Data File Window
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12.4

>

In the Begin and End boxes, enter time slice values.

Click the Select Channels button to select the channels you want. If you do not select specific
channels, then all analog channels will be retrieved.

In the Max File Size box, set the maximum file size of any continuous record/time slice. For
example, if a master station user requests an RMS plus Phase time slice of 4 days, the file could be
very large. If the requested file size is larger than the user-defined maximum limit, ClearView
reduces the resolution of the file by evenly dropping data points throughout the record. Data points
will be dropped until the file size is under the user-defined maximum limit.

Click the OK button.

The APP Recorder packs the data from the specified time slice and uploads it to the OsclgrData
directory with a file name equal to the range of the time slice

(e.g. 20080213T102300 20080213T102400.dat).

Note: If this directory is not there, it will be automatically created.

Once the data is retrieved, the Graphic and Data Analysis window automatically opens, and the
data is displayed.

Getting a Time Slice of Transient Rate Oscillography Data

To Get a Time Slice of Transient Rate Oscillograph Data

1.

AW

In the APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to get data.

In the APP ClearView window, from the Continuous Recording menu, click Get Transient
Rate Oscillograph File.
The following window appears.

&% Get Transient Rate Oscillograph - |3 &

[Mon/Day/vear HrMin:Sec): —

Begin |02/07/2022 | 076800
End: [02/07/2022 (075800

Interval (in.] |1

oK | T Eancal

#0scillograhs = 1 A

Figure 144 Create Comtrade Transient Rate Oscillograph File Window

In the Begin: and End: fields, enter time slice values.
Enter the interval desired in minutes

Click OK

Note: Transient Rate Oscillography must be enabled in the Point Assignment Record for

data to be collected.

12.5 Getting a Time Slice of Frequency Data
» To Get a Time Slice of Frequency Data

1.

In the APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to get data.
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12.6

In the APP ClearView window, from the Continuous Recording menu, click Get Freq. File..
The following window appears.

* Create Comtrade Freq Data File x|

[Maon/D apvear HrMinSec):
Begine[07/14/2005  [05:00:00
Silsh Clhere) |
End [7A 42008 [051300 | —ome e

Interval [min.] : |1
Cancel |

Max. File Size (MB): |5-000
Filesize = 0.506 KB 4

Figure 145: Create Comtrade Freq Data File Window

In the Begin: and End: fields, enter time slice values.

Click the Select Channels button to select the channels you want. If you do not select specific
channels, then all analog channels will be retrieved.

Trend Check Box, checking the Trend Box will create a Frequency Comtrade file for all channels
or specified channels, including a Maximum, Minimum, and Average Voltage value for each
interval over the period indicated.

Do you want to capture Frequency data over a period of time, contingent on the number of days
set in the PAR General Settings Tab, Continuous Recording Freq + RMS + Phase, # of Days, and
maintain a manageable file size?

o Ifyes, click the Trend check box and enter an interval in minutes typically 1 minute is
used. At the bottom of the window, you can see the expected file size and the effect of
interval minutes selected.

e If no, then skip to the next step

In the Max File Size box, set the maximum file size of any continuous record/time slice. For
example, if a master station user requests an RMS plus Phase time slice of 4 days, the file could be
very large. If the requested file size is larger than the user-defined maximum limit, ClearView
reduces the resolution of the file by evenly dropping data points throughout the record. Data points
will be dropped until the file size is under the user-defined maximum limit.

Click the OK button.

The APP Recorder packs the data from the specified time slice and uploads it to the FreqData
directory with a file name equal to the range of the time slice
(e.g.20080213T102300_20080213T102400.dat).

Note: If this directory is not there, it will be automatically created. Also, a trend data file
is much smaller. Therefore, it has no file size limit.

Once the data is retrieved, the Graphic and Data Analysis window automatically opens, and the
data is displayed.

Getting a Time Slice of RMS Data

» To Get a Time Slice of RMS Data

1.

In the APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to get data.
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2. Inthe APP ClearView window, from the Continuous Recording menu, click Get RMS File.
The following window appears.

Create Comtrade RMS Data File

[Mon/Day/r'ear HrMinSec):
Begin:|05/16/2017  [00.00:00
Select Channels
Enct[0576/@17 | [012200 —le ann

¥ Trend  Interval (min): |1
| Cancel |

Max. File Size (MB): |10.000

|Filesize = z.132 kB y

Figure 146: Create Comtrade RMS Data File Window

3. Inthe Begin and End fields, enter time slice values.

4. Click the Select Channels button to select the channels you want. If you do not select specific
channels, then all analog channels will be retrieved.

5. Trend Check Box, checking the Trend Box will create an RMS Comtrade file for all channels or
specified channels, including a Maximum, Minimum, and Average Voltage value for each interval
over the period indicated.

Do you want to capture RMS data over a period of time, contingent on the number of days set in
the PAR General Settings Tab, Continuous Recording Freq + RMS + Phase, # of Days, , and
maintain a manageable file size?

o Ifyes, click the Trend check box and enter an interval in minutes typically 1 minute is used.
At the bottom of the window, you can see the expected file size and the effect of interval
minutes selected.

e If no, then skip to the next step

6. Inthe Max File Size box, set the maximum file size of any continuous record/time slice. For
example, if a master station user requests an RMS plus Phase time slice of 4 days, the file could be
very large. If the requested file size is larger than the user-defined maximum limit, ClearView
reduces the resolution of the file by evenly dropping data points throughout the record. Data points
will be dropped until the file size is under the user-defined maximum limit.

7. Click the OK button.
The APP Recorder packs the data from the specified time slice and uploads it to the RMSData
directory with a file name equal to the range of the time slice
(e.g.20080213T102300_20080213T102400.dat).

Note: If this directory is not there, it will be automatically created. Also, a trend data file
is much smaller. Therefore, it has no file size limit.

Once the data is retrieved, the Graphic and Data Analysis window automatically opens and the
data is displayed.

12.7 Getting a Time Slice of Phase Data

» To Get a Time Slice of Phase Data

1. Inthe APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to get data.
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12.8

In the APP ClearView window, from the Continuous Recording menu, click Get Phase File.
The following window appears.

* Create Comtrade Phase DataFile x|

[Mon/DaySvear HrkinSec):
Begin:lD?a"M.-QDDS IDS:'IE:DD
Select Channels
End;|u?f1dfzuns |ua:2n:0q 4|

Ok | Cancel |

Max. File Size (ME): %000

|#Cyc|es,l'5ample = 6.0, FileSize = 0,078 ME .

Figure 147: Create Comtrade Phase Data File Window

In the Begin and End fields, enter time slice values.

Click the Select Channels button to select the channels you want. If you do not select specific
channels, then all analog channels will be retrieved.

In the Max File Size box, set the maximum file size of any continuous record/time slice. For
example, if a master station user requests an RMS plus Phase time slice of 4 days, the file could be
very large. If the requested file size is larger than the user-defined maximum limit, ClearView
reduces the resolution of the file by evenly dropping data points throughout the record. Data points
will be dropped until the file size is under the user-defined maximum limit.

Click the OK button.

The APP Recorder packs the data from the specified time slice and uploads it to the PhaseData
directory with a file name equal to the range of the time slice

(e.g. 20080213T102300_20080213T102400.dat).

Note: If this directory is not there, it will be automatically created.

The absolute phase for each channel is retrieved. Each data point is a phase angle reading at a
certain moment in time. The software looks at an entire cycle to decide what position or angle it is
at. A cosine wave is used as a reference where zero degrees is the start of the cosine.

Once the data is retrieved, the Graphic and Data Analysis window automatically opens and the
data is displayed.

Getting a Time Slice of RMS plus Phase Data

RMS plus Phase data allows you to calculate power or impedance in a longer time range with less data
compared to using oscillography data.

» To Get a Time Slice of RMS Plus Phase Data

1.

In the APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to get data.

In the APP ClearView window, from the Continuous Recording menu, click Get RMS Plus
Phase File.
The following window appears.
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* Create Comtrade RmsPhs Data File X

[Maon/Dapfrear HekinSec):

Beqir; |02/08/2022  |00:00:00
Select Channels
End: |02/08/2022  |11:55:00 4

Cancel
Max. File Size (MB): |10.000

#Cycles/Sample = 70.0, FileSize = 10.000 MB
Figure 148: Create Comtrade RmsPhs Data File

3. Inthe Begin and End fields, enter time slice values.

4. Click the Select Channels button to select the channels you want. If you do not select specific
channels, then all analog channels will be retrieved.

5. Inthe Max File Size box, set the maximum file size of any continuous record/time slice. For
example, if a master station user requests an RMS plus Phase time slice of 4 days, the file could be
very large. If the requested file size is larger than the user-defined maximum limit, ClearView
reduces the resolution of the file by evenly dropping data points throughout the record. Data points
will be dropped until the file size is under the user-defined maximum limit.

6. Click the OK button.
The APP Recorder packs the data from the specified time slice and uploads it to the RmsPhsData
directory with a file name equal to the range of the time slice
(e.g. 20080213T102300_20080213T102400.dat).

Note: If this directory is not there, it will be automatically created.

Once the data is retrieved, the Graphic and Data Analysis window automatically opens and the
data is displayed.

Note: Use preconfigured Line Groups to look at power graphs.
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13.1 New Graph

New Graph can be used to open up an empty graphics screen and then open ANY COMTRADE Record.
This capability is covered in the next Section. See Section 14.2 Opening the Graphic and Data Analysis
Window

13.2 Emailing a Fault Summary File

You can email a Fault Summary File to the addresses listed in the Email Settings window. For more
information on setting up email addresses, see 4.17.6 To Configure the Email Settings.

» To Email a Fault Summary File

In the APP ClearView window, from the Tools menu, click Email FSum.

13.3 Show Email Window

Email configuration settings, including the list of recipients who receive Fault Summary Reports, are
centrally managed in the Email Settings window. You can access this window when you configure the
ClearView (Edit menu, Configuration menu option). A more direct route is to access the Email Settings
window directly from the Tools menu.

» To Show the Email Settings Window

In the APP ClearView window, from the Tools menu, click Show Email Window.
The Email Settings window appears. For information, see 4.17.6 To Configure the Email Settings.

13.4 Vaisala Lightning Configuration

On the Tools menu, the Vaisala Lightning Config option is used to setup the APP recorder to
automatically correlate lightning location information provided by Vaisala, Inc. with fault records.

You must have checked the Viasala Lightning Information option in Clearview Configuration Options Tab.
See Section 4.17.8 Configuring Options

Note: The URL, username, and password are all provided by Vaisala. Inc.
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Save | Cancel

URL: Ihltps::f‘l92.101.??.123.-"txd100.-"xml §ubmit| LCancel |
userld: |usemame password: Ipasswold

Struct Dir: IC:\APP CleariewiLine Struct Files I
Time l:lul:lBD s If DFR Call. W"ail:l‘ID £ Radius: |2DDD m
[Mon/Dayvear HrMinSec): Time Search Window [+/-): IBD 5
Begini[07A0/2010 | [21:4428337  GMT Time Tol (+/ ) l—w e
End: |07/10/2010 21:46:28.337 | GMT X
il I #Co—ordmatess:lDm oK
—Recorder/Structures Co-ordinate
Struct ID |L0ngitude |Latitude |
D -33.3971 32.2669
CAAPP ClearviewhSetuphvaisala.inf is loaded ;ﬂ

B o

Clear

Figure 149: Viasala Configuration Screen

13.4.1 Quick Start
1. Fill in all the necessary information for the fields in BOLD then click Save.

2. Make a quick test by clicking the “Submit” button. A message will appear on the bottom of the
window.

3. If successful, A messages similar to “OnConnectionStatus: OK” will appear.

4. Enter LineID on each line group, they should be the same as in the folder “Line Struct Files.” For
example, if the Line id is 100, the file is 100.txt.

5. Click on one of the fault records in ClearView and right mouse click to show the Fault Record
menu. Click “Do Lightning Info”. It will run and a message will appear on the message window
described in step #2.

Graphic and Data Analysis of F0083
Get Fault File(s)
Get Fault Summary File

Show Fault Recerd Info. of FO083
Redo Fault Location of FO083

Update Selected TW Fault Lcoation(s)
Find TW ¢ facter

Find TW time calibration

Do Lightning Info

Print Fault Summary List

Print Fault Summary of FO083
Print Sequence of Events of F0083
Print All Waveforms of F083

Copy Selected Fault(s) v
Delete Fault File(s)

Change Viewing Path »
Merge or Save Selected Faults As ...

Figure 150: Do Lightning Info
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6. Lightning correlation is now ready. Whenever auto-poll/manual poll or the recorder calls in,
Clearview will do the lightning info, and if auto email was set, the lightning info will be sent with

it.

13.4.2 Line Structure Files
Each file is a line and the file name is the line ID. For example, 100.txt and 101.txt for line 100 and line

101

Inside each file, the line is formatted as below:

Longitude Latitude Structure ID Line ID Description
For example
-84.72569 31.45738 847 100 Arlington Height line

Contact APP Engineering for complete information on how to configure this feature.
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13.5 Completing a File Transfer
You can use FTP to transfer a file from the master station to an APP Recorder, or vice versa.

» To Complete a File Transfer

In the APP ClearView window, from the Tools menu, click File Transfer.
The File Transfer window appears, as shown in the following figure.

=

& [Fiemote =
Ic:: [oz] j ICi [os] j
CAAPP Clearyiswhh C:AAPP Recorders'
[.] [.] N
[Data] [DrvData)
[RecSaft] [SerData]
[Sample Faults] _setup.rec
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VAN EXE LI

Figure 151: File Transfer Window

Note: Within this window, you can create folders and rename or delete files as needed.
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13.6 Merging Fault Records or Saving Fault Records to a New File

*WARNING* ClearView does not restrict the size of the merged file. Merged files
can get very large if the records being merged are far apart in time.
ClearView automatically populates empty rows with “0.”

» To Merge Fault Records or Save Fault Records to a New File

1. Inthe APP ClearView window, from the Tools menu, click Merge or Save Data Files As.
The Merge or Save Data Files As window appears.

2. Select the destination folder and specify a new name for the merged/saved file and then click the
Save button.

3. An explorer window appears, browse to the folder where the faults records to be merged reside.
Select the fault records to be merged by clicking the first file and then holding <Ctrl>, clicking
one or more fault records. Then click Open. The merge file (.dat) is saved.

13.7 Extracting Continuous Record Data

Continuous record data consumes a huge amount of space, usually many Giga bytes. For this reason, it is
stored in a cyclic buffer in a compact data format. It requires special software to convert a portion of the
data to the COMTRADE format so you can view it. In general, you can use ClearView to retrieve a portion
of the continuous record data from an APP Recorder when you need it. However, in some situations, you
might want to preserve the continuous record data permanently (e.g. in case of a blackout) in a separate
hard drive. You can then examine the data whenever necessary.

» To Extract Continuous Record Data

1. In the APP ClearView window, from the APP Recorder list, select the APP Recorder for which
you want to extract continuous record data.

2.  From the Tools menu, click Extract Continuous Record Data.
The Extract Continuous Record Data window appears, as shown in the following figure.

' Extract Continuous R o ] B4

Recorder ID: RO1
Data Path - IE:\.-’-‘«F'P ClearyiewhD ata R 01-Test Station

Setup Path |- 4P Cleatview!Setup .. |
Datain - C:MAPP CleatfiewsDatatB01-Test StationhDsclgrData
Save to : CAAPP CleatiewhDatahRi01 -Test Station\DzclgrD ata

Max. File Size [MB): |12 [ Prev1.48

IDschr ﬂ Extract |

Figure 152: Extract Continuous Record Data Window

3. Inthe Data Path box, specify the path where the data is stored

*CAUTION* When storing continuous record data files, be sure to store them in
the appropriate folder. For example, frequency data files should be
stored in the FregData folder and RMS data files should be stored in
the RmsData folder; these are the folders where the data was
originally stored. This will ensure that the software can understand
the files.
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4. In the Setup Path box, specify the path where the associated Point Assignment Record is stored.

5. In the list at the bottom of the window, select the appropriate type of data (Osclgr, Freq, Rms, Phs
or RmsPhs). Above this list, the window displays the Data in folder where the specified type of
data (e.g. OsclgrData) is stored. The Save to folder is where the retrieved data will be saved.

6. Is the software running on the APP Recorder version 1.4.8 or older?

If yes, then select the Pre V1.4.8 check box. The continuous frequency data has been changed
from 0-65Hz to 0-130Hz after Version 1.4.8.

If no, skip to the next step.

7. Click the Extract button. ClearView extracts the data and saves it to the location you specified.

13.8 Showing (or Hiding) the ClearView Icons
You can show or hide the icon bar in the APP ClearView window.

» To Show (or Hide) the ClearView Icons

In the APP ClearView window, from the Tools menu, click Show Icons.
If the icons were showing, then clicking this option hides them. If the icons were hidden, then clicking
this option shows them.

13.9 Configuring a DSP Board’s Ethernet and IP Address Settings

Note: You can configure the DSP board’s Ethernet settings using the APP Recorder software.
This feature has been implemented in ClearView in order to give you the option to make
changes via your laptop instead of using the APP Recorder computer.

Before an APP Recorder leaves the factory, each of its DSP/IRIG boards is programmed with an Ethernet
Address, IP Address, Subnet Mask, and Default Gateway. In a centralized or turn-key system, it is highly
unlikely that the Ethernet or IP Addresses will ever need to be changed. However, if the factory ships an
add on data chassis for a distributed architecture system and does not know the location of the installation,
you will need to program the appropriate DSP Ethernet Address and IP Address upon receipt.

For more information on Configuring the DSP settings see the APP Recorder Operating Manual Section
7.14.9
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13.10 Configuring a DNP3/Modbus Outstation

If you enable DNP3/Modbus in the Point Assignment Record on the General Settings tab: Recorder
Setup tab. This will cause the DNP3/Modbus configuration option to appear in the Clearview Tools menu.

For more information on configuring DNP3/Modbus, please see the APP Recorder Operating Manual
Section 6.13.

13.11 Configuring a Phasor Measurement Unit (PMU)

If you enable PMU in the Point Assignment Record on the General Settings tab: Recorder Setup tab.
This will cause the PMU configuration option to appear in the Clearview Tools menu.

For more information on configuring PMU, please see the APP Recorder Operating Manual Section
6.13.

13.12 File Compare

File Compare enables viewing two text files to find differences. A primary use could be to find the
differences in versions of a Point Assignment Record (PAR)

Click file Compare in the Tools Menu

B Fie Compure -
File 1: | B conome

File 2 | —=d [ i

Figure 153 File Compare Window

Select two files by clicking the explorer button to the right of each file field and navigate to the files you
would like to compare.

Once both files are listed, click the Compare button. Once the compare is complete, the differences will
appear in Red.

If you click the Animate box, the compare process will show the changes as comparison progresses down
the files.

The Status line at the bottom displays compare status and difference in character count.
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Figure 154 File Compare Results

13.13 Viewing Help and About Information

You can view the help for APP ClearView. The About information includes the software version and
factory contact information.

Note: If the help files do not answer your question(s), please do not hesitate to contact APP
Engineering, Inc. at (317) 536-5300.
» To View the Help
In the APP ClearView window, from the Help menu, click Help.
» To View the About Information

In the APP ClearView window, from the Help menu, click About.
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14. Graphic and Data Analysis Window
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14.1 Introduction

The Graphic and Data Analysis window, shown below, provides tools for viewing COMTRADE records.
You can use this COMTRADE viewer to display and analyze transient, extended, and continuous records
from the APP Recorder as well as COMTRADE records from other recording devices.

The software has a wide variety of graphics, math functions, reports, and file manipulation features that
allow you to easily navigate your data. It supports importing of industry-standard formats such as
COMTRADE (Common Data Transient Data Exchange) version 1991, 1999, and 2013. It also allows you
to save data to PQDIF data formats or export the data in comma delimited (*.csv) format.

Note: Any functions that you carry out in the Graphic and Data Analysis window will not
modify the actual COMTRADE record.

Tip: You can drag and drop oscillograms, tag a channel, grab the channel descriptor, drag it
to the desired location, and drop it.

14.2 Opening the Graphic and Data Analysis Window

You can use ClearView to view COMTRADE records. The window in which you view these records is the
Graphic and Data Analysis window.

» To Open the Graphic and Data Analysis Window

Go to Fault Summary Table and double click or right click on any record listed with a check mark in
the “Retrieved” column.

A\

To open a COMTRADE Record not shown in the Fault Summary Table.

Go to the APP ClearView window, from the Tools menu, click New Graph.
The Graphics and Data Analysis window appears.

Graph Area Tool Bar Metering Area More Button

Menu Bar =

Uocse| g OFT] i, 771] Vo | G i3

Channel = nciave
Description Area HAPTER Y W

I uc

Digital Area —r—)

Hegfl_ Curson(ridTL 146867ms) Dt Time: 12/00/2007-08.3517 340833 Ol AT e, 15387 Gy

Tray Area

Figure 155: Graphic and Data Analysis Window
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14.3 Opening COMTRADE Data Files, Not in the Fault Summary Tab

In the Graphics and Data Analysis window, you can view up to two COMTRADE data files
simultaneously.

Typically, you use this tool to view records that are not listed in the Fault Summary tab of the APP
ClearView window.

If two records are opened at the same time and their timestamps do not overlap, the two records are placed
in the graph area with the Ty times aligned.

The time (X-Axis) of each oscillogram can be shifted by clicking the MORE button and specifying a time
offset. The MORE button is located in the upper right hand corner of the Graphics and Data Analysis
window. Selecting MORE also displays a toolbar which lists the Fault Time, Duration, Sampling Rate, and
Total Data Points.

Note: Records that have different sampling rates can be merged together.

» To Open a COMTRADE Data File
1. Open the Graphics and Data Analysis window.

2. From the File menu, point to Open Data and then click one of the following:

Open Data 1 to select the first COMTRADE record to open.
Open Data 2 to select the second COMTRADE record to open.

Note: To open arecord from a Directory, it must have the (.dat) file and (.cfg) file unless it is a
combined (.cff) file type which combines both data and configuration information.

Note: A message will appear saying “End-1 and End-2 time periods do not overlap.” This is
normal, click OK to continue.

14.4 Saving a COMTRADE Data File with a Different Name and/or
Format

You can save a COMTRADE file with a different name. You can save the data in any of the following
formats:

e Comtrade in Binary (.dat)

e Comtrade in ASCII (.dat)

e Comtrade in Binary (.cff)

e Comtrade in ASCII (.cff))

e [EEE-1159 <PQDIF> (.pqd)

» To Save a COMTRADE Data File with a Different Name and/or Format
1. In the Graphics and Data Analysis window, open the COMTRADE file that you want.

2. From the File menu, point to Save Data As and then click one of the following:

Save Data 1 As to select the new file name and format information for the first COMTRADE
data file.

Save Data 2 As to select the new file name and format information for the second
COMTRADE data file.

Graphic and Data Analysis Window 14-3



14.5 Opening a Line Group

You can view oscillograms that are organized in line groups to improve your data analysis. See Power
Quality Recording for Inverter Based Resources
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14.6 Introduction

The increase in penetration levels of inverter-based resources (IBRs) will significantly change the dynamic
performance of the bulk electric system. As the penetration levels of inverter-based resources increase and
the technology of inverter-based resources evolves, recording equipment with PQ-DDR capabilities are
needed to address the performance requirements of inverter-based resources. APP Recorders can provide a
one solution system to meet the recording requirements of PRC-002-05, PRC-028, IEEE 2800 Table 19,
and allow for model validation per MOD 25, 26, and 27. Points of measure can include the HS of the MPT,
low side of the MPT, solar feeder circuits, BESS feeder circuits, cap banks, and other supplemental
locations within an IBR plant.

Regarding IEEE-2800, APP recorders can comply with the requirements of IEEE-2800 Table 19 if the
proper elements are connected and setup for the APP Data Chassis recording at the point of interconnect
with the transmission or sub-transmission system (the plant level). The recorder can perform PQ-DDR on
elements with harmonics being recorded or derived out to the 50th harmonic. PQ-DDR and triggering can
include Pst, Plt, RVC, very short-term harmonics, short-term harmonics, long-term harmonics, apparent
power, active power, reactive power, power factor, frequency, and change of frequency. These quantities
can be continuously recorder and trended with the files being in COMTRADE format and can be
automatically converted to PQDIFF format.

14.7 |EEE-2800 Table 19 Measurement Data

The following table is based on IEEE 2800 Table 19 and describes the data type, points, sampling rate,
retention and duration for Power Quality continuous recording APP Recorder includes. Retention values
listed are typical and can be set in the Point Assignment Record. See Section 6.19 Configuring General
Settings
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14.8 PQ Hardware

There are some PQ hardware component required in order for the APP Recorder to receive signals from
IBRs for PQ. There are three Analog boards involved when recording for PQ. Analog channels are wired to
both Standard Analog boards and to Voltage or Current specific PQ Analog boards. The IBR needs to send
voltage signals through a PQ sensor to a PQ Analog Voltage Board. Voltage channels are also wired to a
standard analog board for recording and triggering on other conditions. PQ Analog Current boards are
wired in series to a standard analog board wired for current channels.

PQ Sensor connected to a PQ Voltage analog channel with 1Meg Input Impedance
PQ Board connected to a PQ Current analog channel with a fixed full scale of about SA

The following diagrams illustrate the wiring from a PQ sensor to a PQ Voltage board and an Analog
Current board. You will notice these boards have only Current connections or Voltage connections, not
both like the standard Analog board.

The Voltage board is connected directly to a PQ Sensor.
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Figure 105 PQ Voltage board wiring
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PQ Current boards are wired in series to a standard Analog board wired for the same Current channels
being recorded.
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Figure 106 PQ Current Board wiring

14.9 Point Assignment Analog TAB settings

There are PAR settings required or recommended when setting up PQ analog channels. Please see Section
6-1 Managing Point Assignment (PA) Records for more information on the full PAR set up.

To measure out to the 50" Harmonic you must use a Transient Sampling rate of 9600 or higher.
The Transient Sampling rate is recommended to be no higher than 15360.

When setting up PQ current channels, use Full Scale Setting of S and ABS to 20. This will change
slightly when calibration is done.

When setting up PQ voltage channels, Full Scale must be set to 115.

14.10 Power Quality Data Recorder sample Trigger settings

The plant level Data Chassis PQ settings enable you to trigger for Transient Recording as well as
Triggers for PQ Continuous Recording. Ideally these triggers will be set up for channels
in Data Chassis 1. The Figure below shows the typical Trigger settings for recording PQ
based on IEEE 2800 Table 19.

Note: When using DSP 7 or higher there is no restriction on how many RVC triggers, or
which triggers they are assigned to. With DSP 6 or lower, RVC triggers are limited
to six per data chassis and must be assigned to 1 or more of the first 6 triggers
only.
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14.10.1 Power Quality Data Recorder (PQ DDR)

When utilizing DSP7 or higher in the Data Chassis and running APP Recorder software 3.3.6 or higher the
following data shown in the table below is recorded when you have checked the Include PQ Data option
in the Point assignment Record General Settings TAB and have enabled HD, THD, or TRD Triggers in the
Triggers TAB.

Note If you have DSP6 or below and have Include PQ Data checked, you will receive the
five files in Table 8 but not the Harmonics files discussed in this section.

Note: If you have both HD and THD triggers set on a channel, only one continuous
recording file will be created for the channel (i.e. it won’t be duplicated). If you have
either HD or THD and TRD Triggers on the same channel, 2 PQ continuous
recording files will be recorded for the channel.
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Table 8 PQ Data Recorded

Typical for IEEE-2800 Triggering & Typical
Description File Name Interval Continuous Recording for Each Circular
Mapped Analog Channel Buffer
. 3p-Vrms, 3p-Irms, 3p-W, 3p-Vr, V-Hz,
i]-slel;:eTrlgger yyyymmddTrR## 3sec 3 sg;ﬁnds, 'V-Hz Sign, 3p-RVC, 3p-V HD, 3p-I 10 Days
Y HD, 3p-V THD, 3p-1 THD, TRD
10-minTrend 10 minutes,
Trigger Value yyyymmdd TrR## daily Same as above 90 Days
2-hr Trend 2 hours
weekly Trigger |yyyymmddTrR## Weekly > | Same as above 365 Days
weekly
Value
Trend Flicker Pst |yyyymmddFkrR## 10 I;l;ﬁl;tes’ Selected Volt Channels 90 Days
. 2 hours,
Trend Flicker Plt [yyyymmddFkrR## Weekly Selected Volt Channels 90 Days

weekly

14.10.2 Individual Harmonics files

If you check the Include Individual Harmonic Data check box in the PAR General Settings TAB/Power
Quality box, Individual Harmonic files are created to enable easier identification of which Harmonic Order
is the largest and above the Standard. The files will be created for any HD, THD, or TRD triggers set. See
table below with more details. The following is a summary of the files created and more detail about each
file name and sampling intervals.
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Table 9 Harmonics File names and descriptions

Description

File Name

Interval

Typical
Circular
Buffer

3-sec Very Short Time
Individual Harmonic and THD

lyyyymmddIHR##T##A##_VShort_3sec_Daily

3 seconds, daily (1 file a day per Analog
Channel with HD as trigger)

Each file contains 50 X-axes analyzed to
extract the harmonic order values for each
analog channel.

30 Days

10-min Short Time Individual
Harmonic and THD

lyyyymmddIHR##T##A##_Short_10min_Weekly

10 min., weekly (5am daily) (1 file a week per
/Analog Channel with HD as trigger)

50 X-Axes in the file, to find what is the largest
harmonic for each analog channel

90 Days

10-min weekly 95th percentile

yyyyIHR##T##A#_Short_10min_Weekly_95

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

10-min weekly 99th percentile

yyyyIHR##T##A#_Short_10min_Weekly_99

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
99 percentile (values that exceed 1% for the
week)

365 Days

3-sec weekly 95th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_95

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

3-sec weekly 99th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_99

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

h
99t percentile (values that exceed 1% for the

week)

365 Days

Note:

to the harmonic, see table below. Any harmonics beyond the 50th harmonic is not
measured or recorded by the DFR.

Transient Sampling

Up to Harmonic

2400 Hz 19th
4800 Hz 39th
9600 Hz and above 50th

3 Second Daily Harmonics - one file per Analog Channel with HD, THD or TRD trigger 3

second samplings daily starting at 5:00 AM for a year. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] VShort 3sec Daily. Each file contains 50
X-axes to extract the harmonic order values for each analog channel. Typical Retention is 30 days.

The HD and THD measurements are based on IEC 61000-4-7, -30 and IEEE Std 519 up

10 Minute Weekly Harmonics - one file per analog channel with HD, THD or TRD Trigger
sampled every 10 minutes starting Sam Sunday for a week. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] Short 10min_ Weekly. Each file contains
50 X-axes to find the 95% percentile. Typical Retention is 90 days.
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Yearly Harmonic Percentile - The following Harmonics recording files are contained in
APPRecorder\Data\PqData\PQHar folder. You set the retention for all three types of files
described below in this field (see Section 6.19 Configuring General Settings). Typical Retention

is 365 days.

3 Second 95™ Percentile Harmonic files - one file per Analog Channel with HD, THD or
TRD trigger sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 95. Each file
contains 50 X-axes 1 sample per week to find the 95® percentile.

3 Second 99™ Percentile Harmonic files - one file per Analog Channel with an HD trigger
sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 99. Each file
contains 50 X-axes 1 sample per week to find the 99 percentile.

10 Minute weekly 95" Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 95. Each file contains
50 X-axes 1 sample per week to find the 95" percentile.

10 Minute weekly 99 Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 99. Each file contains
50 X-axes 1 sample per week to find the 99 percentile.

14.10.3 Convert COMTRADE to PQDIF

If you have checked the Convert COMTRADE to PQDIF Every Day in the Power Quality area of the
PAR General settings TAB, Recorder will create PQDIF files in the APP
Recorder\Data\PQDATA\PQDIFData folder. The following table lists the PQDif files created

automatically every day.

Table 10 Convert to PQDIF files

Location:

Description

File Name

Interval

APPRecorder\Data\PQData\
PQDIFData

3-sec Trigger Value

yyyymmddTrR##_3sec

3 seconds, daily

10-minTrend Trigger
Value

yyyymmddTrR##

10 minutes,
daily

2-hr Trend weekly
Trigger Value

yyyymmddTrR##_Weekly

2 hours, weekly

Trend Flicker Pst

yyyymmddFkrR##

10 minutes,
daily

Trend Flicker Plt

yyyymmddFkrR##_Weekly

2 hours, weekly
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14.10.4 Viewing PQ Continuous recording files

View the PQ continuous recording files in Clearview by opening a new Graph then navigating to the APP
Recorder/Data/PQData folder and opening the desired file. The following figures show examples of
viewing PQ files. See Section 14.2 Opening the Graphic and Data Analysis Window. Look at the Figure
captions below each image and the filenames at the top to identify which file examples each figure shows.
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14.10.5 Harmonics Reports

In addition to viewing Harmonics files in Clearview, five reports to enhance analysis of Harmonics to
pinpoint more easily if and where the Standard is not being met based on IEEE-2800 Table 19. These
reports are saved in APP Recorder\Data\PQData\PQReport folder and written in HTML format. When you
open a report file it will open in your browser application. You can use your browser functions to save to a
PDF and Print etc..

Following are the report descriptions.

YYYYMMDD|[RecID]VshortHarDailyReport.html

Daily report of individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3 second
sampling. It Identifies the Largest Order and Largest Range. Includes Min (%), Avg(%), Max(%), and
99th(%).

You can Filter on a Harmonic Order by selecting one or more from the Filter Rows box. Refresh the
browser to reset the view back to all rows.

] APP R102 - APP Demo Unit Test Only
\ENGINEERING Daily Very Short Time Harmonic Report
Identifies Largest —
Harmonic below il

Order-5
Filter Rows: Order§ -| (7]

T19: Very Short Time Individual Harmonic
- AT: Test Channel Analog 7
Largest Max: Order-3. 3.209
Largest Range: Order-3: 1.240 05/1712026
Harmonic Min{%) Avg(%) Max(%) 99th(%)
Order-2 0013 0047 0210 0081
Pertoe 3 nAa 3 AaR 2500 21

Figure 115 Sample Daily Harmonics Report

YYYYMMDD|[RecID]VshortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3
second sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%).

YYYYMMDD|RecID|shortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. short indicates 10
minute sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on Date by selecting one or more from the Filter Rows box. Refresh the browser to reset the
view back to all rows.
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!

\ENGINEERING

R102 - APP Demo Unit Test Only
Weekly Very Short Time Harmonic Report

(0511372025 -
0511412025
0511512025
0511612025
Filter Rows: 05/17/2025 - | [3)

T19: Very Short Time Individual Harmonic

A7: Test Ch | Analog 7

Date Largest Max Order Largest Max (%) Largest Range Order Largest Range (%) Max THD (%) THD 99th (%)
05/1372025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/14/2025 Order-3 0.150 Order-5 0.063 0.374 0.366
05/152025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/16/2025 Order-7 0220 Order-T 0177 0.579 0.568
05/17/2025 Order-3 3209 Order-3 1240 3 806 3784
T20: Very Short Time Individual Harmonic
A8: Test Channel Analog 8
Date Largest Max Order |Largest Max (%) Largest Range Order Largest Range (%) Max TRD (%) TRD 99th (%)
05/13/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/14/2025 Order-2 0184 Order-2 0.087 0331 0.326
05/15/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/16/2025 Order-5 0136 Order-5 0.067 0446 0.436
05/17/2025 Order-3 3208 Order-3 1240 3805 3784

Figure 116 Sample Weekly Harmonics Report
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YYYY|[RecID]VshortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. Vshort
indicates 3 second sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each
week yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%).

YYYY|[RecID|shortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. short indicates
10 minute sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each week
yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on “Week of” Date by selecting one or more from the Filter Rows box. Refresh the browser
to reset the view back to all rows.

R102 - APP Demo Unit Test Only
\ENGINEERING Very Short Time Harmonic Report

05/1172025 -

Filter Rows: @

T19: Very Short Time Individual Harmonic
AT: Test Channel Analog 7

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD 83t (%)

|05/112025 [3.209 [1.240 [3.906 [3784

T20: Very Short Time Individual Harmonic
AB: Test Channel Analog 8

[week of [Largest Max (%) [Largest Range () [max TRD (%) [max TRD ssth (%)

|05111/2025 [3.208 [1240 [3.905 [3784

T21: Very Short Time Individual Harmonic
A9: Test Channel Analog 9

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD sth (%)

[0si1122025 [3.208 [1240 [3.508 [3785

Figure 117 Sample Yearly Report
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Managing Line Group Records on page 7-1 for more information on setting up line groups.
You can open up to two line groups simultancously.

» To Open a Line Group
1. Click the Tools Menu — New Graph
2. From the File menu, point to Open Line Group and then click one of the following:
Open Line-Group 1 to select the first line-group record to open
Open Line-Group 2 to select the second line-group record to open

Note: If you open a record from the Fault Summary Tab/Screen and a Line Group Record is
already configured, you do not need to open a Line Group from the Graphics Screen -
File Menu.

14.11 Editing a Line Group

In the Graphics and Data Analysis window, you can open and edit an existing line group.
» To Edit a Line Group
1. Open the Graphics and Data Analysis window.

2. From the File menu, point to Edit Line Group and then click one of the following:

Edit Line-Group 1 to select the first line-group record to edit.

Open Line-Group 2 to select the second line-group record to edit.
The Edit Line-Group Record window appears. For information on completing the fields in
this window, see Editing a Line Group Record on page 8-16

14.12 Configuring a Printer
You can configure how your printer will print information from the Graphics and Data Analysis window.
» To Configure a Printer

Go to the Graphics and Data Analysis window, from the File menu, click Printer Setup.
The standard Windows Print Setup window appears.

14.13 Printing an Oscillograph

From the Graphics and Data Analysis window, you can print an oscillograph. The print feature is similar
to the Window Print Screen feature, except that ClearView prints only the shown oscillograms, event data,
channel descriptions, and an oscillogram value (such as RMS) for each analog channel. The printed analog
channel value reflects the current cursor position in the Graphics and Data Analysis window.

You can view a print preview, print the oscillograph, or export the printout of an oscillograph.

N

» To View a Print Preview of an Oscillograph

Go to the Graphics and Data Analysis window, from the File menu, point to Printer Graph and then
click Preview. A print preview window appears.
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To Print an Oscillograph

A\

Go to the Graphics and Data Analysis window, from the File menu, point to Printer Graph and then
click Print. The standard Windows Print window appears.

» To Export the Printout of an Oscillograph

Go to the Graphics and Data Analysis window, from the File menu, point to Printer Graph and then
click Export.
The Exporting window appears, as shown in the following figure.

Exporting 050423,002107095,-5t,R 70-Indianapolis Station 2 il

— Export
&+ MetaFile  BMP JPG " PNG " Test / Data Only

— E=port Destination

" ClipBoard
& File Browse ||
" Printer

& Mo Specific Size 7 Millimeters " |nches " Paints
Cancel |
idth: I'IUUU ! 233 Uniitz —
elp |

Figure 156: Exporting Window

1. Under Export, select the file type.
2. Under Export Destination, select to where you want to export the file.
3.  Under Object Size, select any changes to the oscillograph dimensions.

4. Click the Export button.

14.14 Printing All Waveforms

You can configure the print parameters of the analog and digital channels.

> To Print All Waveforms

1. Go to the Graphics and Data Analysis window, from the File menu, point to Print All
Waveforms and then click one of the following:

Click Preview 1 or Preview 2 to format the printed report of the first oscillograph that is open
in the Graphic and Data Analysis window.

Click Print 1 or Print 2 to send the formatted oscillograph to the printer.

The Format All Wave Printing window appears, as shown in the following figure.
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Formiat All Wave Printing

—Analog Channel
| *Scale Oplimized (pesk) i

Channels:] 4! ]'
Data Humecl“ j"

HChannels/Page :I':ET [ Limited to 100 Cycles per Page

Mo E I Spiead dgtal smong graphs [~ No Triggess

Panel Size : I?ﬂ 0 per Page

Fmsmﬁmcw&hu FmSizeTHeCoN:nl:IlD Mﬂ,ujunTestizﬁID?D

_ Conel |

[Seuuence of Events/Triggers (Line on Abnormal) j

Figure 157: Format All Wave Printing Window

2. From the Analog Channel Format list, select the appropriate format:

YScale Optimized (peak)

Prints the highest peak value measured to the right-hand side of each oscillogram printed.

YScale Optimized (unit/cm)

Prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram printed.

YScale = Channel Full Scale Optimized (unit/cm)

Prints a volts/cm or amps/cm scale to the right-hand side of each oscillogram printed. The
value is based on the full scale setting in the Point Assignment Record and the number of

oscillograms printed on the page.
Yscale = User Select Scale (unit/cm)

If selected, a user programmable Yscale field appears. The user can enter their desired
volts/cm or amps/cm scale. Prints a volts/cm or amps/cm scale to the right-hand side of each
oscillogram printed. The value is based on a user entered Yscale (unit/cm). If the scale is too

small waveform clipping will occur.
Yscale Optimized (RMS)

This selection prints the RMS value to the right side of each oscillogram printed.

Note: Print fewer channels on a page to increase the resolution on the Yscale.

3. From the Channels list, select one of the following choices:

All

Prints an oscillogram for each analog channel listed in the Point Assignment Record.

Selected

After you select this, click the Select Channels button to select the specific channels to print.

Lines
Specific preset line groups can be printed.

Graphic and Data Analysis Window
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4. From the Data Range list, select the range of records to print:

All
Prints the entire length (X-axis) of all the oscillograms selected for printing.

Selected

Each data point in an oscillogram has a number. The starting number is “0” which is usually
the prefault portion of the waveform. The ending number depends on how long the fault or
recording lasted. To print a partial record, (X- axis length), enter the data range.

5. In the #Channels/Page box, enter the number of oscillograms you want to appear on each page of
the printout.

Note: Print fewer oscillograms on a page to increase the resolution on the Yscale.

6. Limited to 100 Cycles per Page check box causes the report to limit to 100 cycles per page for
each channel displayed on a page.

7. There are two types of triggers: analog triggers and event triggers. You can print these triggers
in conjunction with oscillograms. Triggers are represented by horizontal lines at the bottom of a
printed or displayed page. In the Digital Channel Format list, select how the trigger line should
appear, whether it is normal or abnormal:

Sequence Of Events /Triggers (Line on Abnormal)

This selection only prints the event channels or analog triggers that caused the system to
trigger and record. The state of other event channels is not printed. If a line is shown, it
represents the period of time the event was abnormal.

Sequence Of Events /Triggers (Line on Normal)

This selection only prints the event channels or analog triggers that caused the system to
trigger and record. The state of other event channels is not printed. If a line is shown, it
represents the period of time the event was normal.

All Events/Triggers (Line on Abnormal)

This selection prints the analog triggers and event channels that were in an abnormal state
when the record was created. If a line is shown, it represents the period of time the analog
trigger or event channel was abnormal.

All Events/Triggers (Line on Normal)

This selection prints the analog triggers and event channels that were in an normal state when
the record was created. If a line is shown it represents the period of time the analog trigger or
event channel was normal.

8. Spread digital among graphs, if Spread Digital check box is not checked, the Analog channels
are printed then the Event Channels on each page (See Figure 158). With Spread Digital check
box checked the report shows the digital channels along with the analog lines together. (See
Figure 159).
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10.

11.

12.

13.

14.

No Trigger check box causes the report to exclude Analog Trigger faults from the report. An
Event Trigger will still display if an Event Channel is set up, and an Event Channel caused the
Trigger or an Event Channel changed state while the record was being created.

In the Panel Size box, enter the percentage of space the event and analog trigger lines will use at
the bottom of a printed page.

In the Font Size Global Control box, enter the font size to be used for the title of the waveform
pages and any annotations that may have been added. You cannot change the font on the Fault
Summary Report.

In the Font Size Title Control box, enter the font size for the title that appears at the top of each
waveform or oscillogram page.

In the Annotation Text Size box, enter the font size for any annotations that are added to a
waveform or oscillogram page.

Click the OK button.

14.15 Exporting Graph Analog Data

You can export raw analog data to several formats listed below.

» To Export Graph Analog Data

1.

In the Graphics and Data Analysis window, from the File menu, click Export Graph Data Or
Export Graph Data (16 bit) to accommodate Doble test set using COMTRADE files older
than 2013.

The Export Graph Data window appears.

From the Save in list, select the location for the exported file.
In the File name box, specify the file name.
From the Save as type list, select the preferred format.

e Comtrade in Binary (.dat) — creates the data and associated config file

o Comtrade in ASCII (.dat) — creates the data and associated config file

e Comtrade in Binary (.cff) — creates a single common file format file in Binary
e Comtrade in ASCII (.cff)) — creates a single common file format file in ASCII
e Excel (.csv) - creates a single CSV file

e [EEE-1159 <PQDIF> (.pqd) — Creates a PQDIF file intended for viewing with
Power Quality Viewers

Click the Save button.

If you use Excel Format (CSV), you will be asked if you want to Save Data with Phase?
If you would like Phase Data in the Excel file, Click Yes

If Not, Click No
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7. Swap Analog and Digital Channel ID with Description window appears, (except when using
Excel format), Click Yes or No.

IESO Requirement

Swap analog and digital channel ID with Description?

Yes No

Figure 160: Swap Channel IDs with Descriptions

Below is an example of how analog channel ID and Descriptions are changed depending on the
YES or No selection. This example is for three analog channels displayed on the graphics screen
with each channel on its own X-axis and channels in A2, A3, Al order. No matter the choice, a
sequential analog channel ID is added to the left during the export process.

Table 15: Channel ID and Description swap examples

Swap ID’s ID & Description Before Export | ID & Description After Export
No A2:Line XYZ Vb A1:A2;Vb; Line XYZ Vb
A3:Line XYZ V¢ A2:A3;Vc¢; Line XYZ V¢
Al:Line XYZ Va A3:Al;Va; Line XYZ Va
Yes A2:Line XYZ Vb Al:Line XYZ Vb;Vb;A2
A3:Line XYZ V¢ A2:Line XYZ V¢;Vc;A3
Al:Line XYZ Va A3:Line XYZ Va;Va;Al

14.16 Combining End-1 and End-2 into One File

End-1 and End-2 data can come from the same APP Recorder. Having the same analog channel
descriptions could mean that they are coming from the same channel.

The time of the data in the combined file is always referencing the time of End-1 data. For example, before
the combining, data 203 of End-1 at time 11/1/2008-09:11:57.662499 is aligned with data 234 of End-2 at
time 11/2/2008-23:01:770283. After combining, the time of these two data will both be 11/1/2008-
09:11:57.662499. If End-2 file was longer in time than End-1 file, the time will simply extended
referencing to End-1 time for the extra data in End-2 file. In other words, in a combined file, the End-2 time
is completely eliminated; all times reference the End-1 time.

Therefore, before combining data, align the End-1 and End-2 data by using the Time Offset (ms) box.
» To Combine End-1 and End-2 into One File
1. In the Graphics and Data Analysis window, display End-1 and End-2 data on the graph.

2. From the File menu, click Combine END-1 and END-2 into One File.
A confirmation window will appear.
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3. Do one of the following:

Click Yes. The channels in End-1 and End-2 with the same description will both be saved into
a different channel in the combined file.

Click No. The End-2 channels with the same description as End-1 will be discarded in the
combined file.

14.17 Exiting the Graphics and Data Analysis Window

When you exit the Graphics and Data Analysis window, you return to the Fault Summary tab in the
APP ClearView window.

» To Exit the Graphics and Data Analysis Window

In the Graphics and Data Analysis window, from the File menu, click Exit.
The APP ClearView window appears.

14.18 Using Graph Controls

The following figure shows the available graph controls.

[Graph Plots Options Window

Cursor »

v Cursorfollows mouse
Show 2nd Cursor
Show Data Points
Show X-Axis
XY Tracking
Y Scales »
Zoom Preference »

Free Form

Figure 161: Graph Menu

See the following sections for more information on how to use the graph controls.

14.18.1 Selecting Your Preferred Cursor
You can select the type of cursor you prefer in the Graphic and Data Analysis window.

» To Select Your Preferred Cursor

In the Graphics and Data Analysis window, from the Graph menu, point to Cursor and then click
Vertical Line, Cross Hair, or No Cursor.

14.18.2 Turning On or Off Standard Cursor Movement

By default, the onscreen cursor follows the movement of the mouse. This is standard behavior in Windows
applications. However, this behavior can be turned off.

If this behavior is off, then to move the cursor, single-click the position on the graph where you want the
cursor to go.
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» To Turn On or Off Standard Cursor Movement

In the Graphics and Data Analysis window, from the Graph menu, click Cursor follows mouse.
One of the following occurs:

If a checkmark appears next to the menu option, it means that the cursor does follow the
mouse.

Otherwise, the cursor does not follow the mouse.

14.18.3 Showing a Second Cursor

By default, only one cursor is visible in the Graphics and Data Analysis window. However, you can enable
a second cursor in order to see the window in which calculations are performed.

The results of calculations appear in the right-hand side of the Graphics and Data Analysis window. You
can change values in the Calculation pane by right clicking in it and then changing number of cycles used
for a calculation.

» To Show a Second Cursor

In the Graphics and Data Analysis window, from the Graph menu, click Show 2"¢ Cursor.
One of the following occurs:

If a checkmark appears next to the menu option, it means that the second cursor appears.

Otherwise, the second cursor does not appear.

14.18.4 Showing Data Points
You can display actual data samples on all the oscillograms in the Graphics and Data Analysis window.
> To Show Data Points

In the Graphics and Data Analysis window, from the Graph menu, click Show Data Points.
One of the following occurs:

If a checkmark appears next to the menu option, it means that the data points appear.

Otherwise, the data points do not appear.

14.18.5 Showing the X-Axis
You can choose to display (or hide) the X-Axis (time in milliseconds) at the bottom of the graph area.
» To Show the X-Axis

In the Graphics and Data Analysis window, from the Graph menu, click Show X-Axis.
One of the following occurs:

If a checkmark appears next to the menu option, it means that the X-Axis appears.
Otherwise, the X-Axis does not appear.
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14.18.6 Enabling XY Tracking

You can enable an XY tracking meter in the tray area at the bottom of the graph area. The x-axis displays
time in milliseconds. Because the cursor snaps from data point to data point, XY tracking allows you to
read the time between data points.

>

To Enable XY Tracking

In the Graphics and Data Analysis window, from the Graph menu, click XY Tracking.
One of the following occurs:

If a checkmark appears next to the menu option, it means that the XY tracking is enabled.
Otherwise, the XY tracking is not enabled.

14.18.7 Configuring Y Scales

You can configure the appearance of the Yscales in the Graphics and Data Analysis window.

>

To Configure the Y Scales

In the Graphics and Data Analysis window, from the Graph menu, point to Y Scales and then click
one of the following:

Constant among panels: The Y Scale is determined by the largest signal that is being
displayed. The Y Scale of every panel is the same. The Y Scale is displayed in the upper right
hand corner of the graphics area.

Optimize each panel: The Y Scale of each individual panel is determined by the largest signal
within that panel. The Y Scale of each panel can be different.

Optimize each graph: The Y Scale of each oscillogram is expanded to its maximum extent
that will still allow it to fit within its graph panel. The more panels displayed, the smaller the
Y Scale.

Tip: Use the X and Ix magnifiers located on the right-hand side of the Graphics and
Data Analysis window to magnify a tagged channel or to simultaneously magnify
all current channels.

14.18.8 Configuring Your Zoom Preference

You can configure whether you want to be able to zoom in horizontally or both horizontally and vertically.

N
r

To Configure Your Zoom Preference

In the Graphics and Data Analysis window, from the Graph menu, point to Zoom Preference and
then click one of the following:

Horz Zoom: If you select this option, then you can zoom only from left to right.

Horz plus Vert Zoom: If you select this option, then you can simultaneously zoom from left to
right and from top to bottom.

Note: To zoom previous or undo zoom, right click in the graph area and select either
choice.
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14.18.9 Enabling Free Form Graph Movement
You can enable the ability to freely move graphs up and down by dragging the analog channel description.

In the Graphics and Data Analysis window, from the Graph menu, click Free Form.
One of the following occurs:

If a checkmark appears next to the menu option, it means that the free form graph movement is
enabled.

Otherwise, the free form graph movement is not enabled, and dragging channel descriptions and
graph snap from x-axis to x-axis.

14.19 Displaying Data Plots

Before ClearView can display an impedance plot, you must identify the phases of data by doing any of the
following:

14.19.1 Displaying an Impedance Plot
1. Do any one of the following things to identify the phases:

Define a line group
Set the phases for the channels in Point Assignment Record
Show a “Three Phase” graph

2. After you have identified the phases, from the Plot menu, click Impedance.
The Impedance Plot window appears, as shown in the following figure.

[E N
¥ Impedance Plot [=o[@] = ]
Print... Plain Exit
Zone: l1 L] ID Ohm 19 degree _Ok | _Clear

4.250, 170.279

Reactance (Ohm)
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50 100
Resistance (Ohm)
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Figure 162: Impedance Plot Window

In an impedance plot, ClearView automatically matches the voltage and the current with the same
phase. For example, selecting Va will prompt ClearView to find the first occurrence of la on the
display to do the impedance plot.

You can define up to 9 zones in impedance plot. Each zone has two parameters: impedance and
angle. If both user-entered parameters are zero, the zone is clear. If one or both user entered
parameters are something other than zero, ClearView will draw a circle. The diameter of the

plotted circle is equal to the impedance parameter. The larger the user-entered impedance, the
larger the circle.
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The user-entered angle, referencing to x-axis, is automatically created. A diameter line runs from
the graph (0,0) point thru the circle. Where the diameter line intersects the circle a zone label is
automatically placed.

If any impedance value gets into the zone, it usually means a fault is occurring at that point in
time. To analyze the movement of the impedance over time, zoom in and out on the oscillographs
and the impedance plot will update to the display. After zooming in, a scroll bar will appear at the
bottom. Scrolling will show movement of the impedance.

By right mouse clicking on the impedance plot, you can select the menu entitled “Point + Line”.
This connects the impedance values on the plot indicating what order the impedance values come.

14.19.2 Displaying a DFT Plot

See Section 14.25 Tool Bar for more information.

14.19.3 Displaying an FFT Plot

See Section 14.25 Tool Bar for more information.

14.19.4 Displaying a Vector Plot

See Section 14.25 Tool Bar for more information.

14.19.5 Using the Options Menu
The Options menu consists of Graph Options and Fix One Phase.

"End-'l [OM}-

~——Graphic and Data Analysis <Gra|

File Graph | Options Window  Help

v Fix One Phase

ISequentiaI[ Graph Options E [

Fault : [071204.0583517134,-6LR101-C

Figure 163: Options Menu

14.19.6 Graph Options

You can select the following graph options:

Note:

How many graphs to display when the Graphic and Data Analysis window first opens
The colors for each voltage and current phase

Which event channels are displayed, based on the filter you define

Analog phases are defined in the Point Assignment Record.
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» To Select Graph Options

1. Inthe Graphics and Data Analysis window, from the Options menu, click Graph Options.
The Graph Options window appears, as shown in the following figure.

Graph Options — O
General

#Graphs at Start: |10 ¥

Define Color for Each Phase
[v Define Color

Va |i Red j Vb |i Green ﬂ Ve |i Blue ﬂ vn (I Navy >
la |i Fuchsiaj b |i Purple ﬂ Vcli Maruonﬂ In |i Olive j I |i Teal ﬂ
vap I Custom =] . [WGrap =]y, [ Green -]

v Use Calibrated Phase [~ Km

{End | End2 |

]\ DisplagThis Eveni{z) Oriy [ Include nomal [ Include SER

Select Open Save

Figure 164: Graph Options Window

2. In the #Graphs at Start list, select the number of graphs to display when the Graphics and Data
Analysis window is opened.

3. Do you want to use Calibrated Phase that would have been set in the Oscope Calibrate Phase
function?

If yes, then click Calibrated Phase check box.
If no, skip to the next step.

4. Do you want to display distance in Kilometers?
If yes, then click the Km check box.
If no, skip to the next step.
5. Do you want to define the color to use for each phase?

If yes, then click the Define Color check box. Then, for each phase, select a color from its
color list.

If no, skip to the next step.
6. Display This Event(s) Only to define an Event Filter?

1. In the Graph Options window, click the End-1 or End-2 tab, depending on which you
want to filter.

2. Click the Display This Event(s) Only check box.
3. Do you want to select from a list of events?

If yes, then click the Select button. From the Select Event Channels window, select
the event(s) and then click the OK button.

If no, skip to the next step.
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4.Do you want to open a User-Selected Channel File (*.inf) to select events?
If yes, then click the Open button.
In the Open Display This Events Only window, navigate to and select the file. Then click
the Open button.

5. Repeat this step for the other End-# tab, as necessary.

6.Include Normal — Click the check box to include Trigger and Event Channels in Normal
condition. These will be displayed at the bottom of the screen.

7.Include SER Check Box: To graphically add events contained in the SER report to the
transient fault record, extended oscillography record, and extend RMS record, check mark
“Include SER”. Only SER events that have a time stamp within the time range of the record
will be graphically displayed at the bottom of the graphics screen (no line means normal, and
line shown is abnormal.) Concerning the transient fault record which displays asserted
analog triggers and event (digital) channels as part of the record, a particular event channel
logged to the SER report will not be displayed a second time. If alarms are set to log to the
SER report, they will also be graphically displayed in the same manner as an event channel.

8. Do you want to define the filter for determining which Event Channels appear?

If yes, follow the procedure Display This Event(s) Only to define an Event Filter?
on page 14-16
If no, skip to the next step.

9. Click the OK button.
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14.19.7 Fixing One Phase

By default, a selected analog channel is fixed as a reference phase for other channels for phase calculation
and vector display. If the Fix One Phase menu option is not selected, then all phase calculations will be
referenced to a cosine function.

» To Fix One Phase

In the Graphics and Data Analysis window, from the Options menu, click Fix One Phase.
One of the following occurs:

If a checkmark appears next to the menu option, it means that a selected analog channel is
fixed as a reference phase.

Otherwise, all phase calculations will be referenced to a cosine function.

14.20 Managing the Graphic and Analysis Window

Eﬁraphic and Data Analysis <Graph#1>
File Graph Flots Options | Window Help

Refresh

—End-1 [ON] " Clear All User Markers

Fault - |071204,083517194.-  Close all graphs

Fault Time - 12/04/2007-0¢  Show all graphs
Graph#ti

Figure 165: Window Menu

14.20.1 Refreshing the Window
» To Refresh the Window

In the Graphics and Data Analysis window, from the Window menu, click Refresh.
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14.20.2 Clearing All User Markers
You can delete any annotation marks that you have added to the graph.
» To Clear All User Markers

In the Graphics and Data Analysis window, from the Window menu, click Clear All User Markers.

14.20.3 Closing All Graphs

You can have five graph windows open at once. You can close all open graphs simultaneously.
» To Close All Graphs
In the Graphics and Data Analysis window, from the Window menu, click Close All Graphs.

You can also close all graphs by clicking the Close All tab at the bottom of the window.

14.20.4 Showing All Graphs

You can have five graph windows open at once. You can show all the open graphs.
» To Show All Graphs
In the Graphics and Data Analysis window, from the Window menu, click Show All Graphs.

You can also open all graphs by selecting the Show All tab at the bottom of the window.

14.20.5 Showing a Specific Graph
You can have four graph windows open at once. You can show a specific graph.
» To Show a Specific Graph
In the Graphics and Data Analysis window, from the Window menu, click Show Graph#[1-4].

You can also select open graphs by selecting the Graph tab at the bottom of the window.

14.20.6 Viewing Help

You can view the help for the Graphic and Data Analysis window. The About information includes the
software version and factory contact information.

Note: If the help files do not answer your question(s), please do not hesitate to contact APP
Engineering, Inc. at (317) 536-5300.

To View the Help

\%

In the Graphic and Data Analysis window, from the Help menu, click Help.

To View the About Information

\%

In the Graphic and Data Analysis window, from the Help menu, click About.
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14.21 Using the Pop-Up Menu in the Graph Area

In the Graphic and Data Analysis window, you can right click anywhere in the graph area to display the
menu shown in the following figure.

Zoom Previous

Undo Zoom

Show Data Paoints

Time Reference Line {red)

XY Tracking
Shioww X-Axis

Insert Markeris) »
Undo Marker

Calculate Fault Location ¥

Export Graph Data ..
Export Graph Data (16-bit) ...

Figure 166: Graph Area Pop-up Menu

Many of the choices shown in this pop-up menu are the same as those under the Graph menu, located at
the top of the window. See Section 14.18 Using Graph Controls for information not covered in the
following sections.

14.21.1 Setting a Reference Line

You can set two references lines: red and blue. The red line is the first line you can set. You can move it by
double-clicking anywhere in the graph area.

When you display a red reference line, a delta time and a delta cycles meter is displayed in the tray area at
the bottom of the window. The delta time and delta cycles meter changes as the user moves the vertical
cursor left or right.

The blue reference line enables you to zoom between reference lines.
> To Set a Red Reference Line
1. In the Graph area, right-click to display the pop-up menu.
2. Click Set Reference Line (red) to set a red reference line.

3. In the Graph area, double-click on the spot where you want the red reference line to be.

Note: Double-clicking on the graph will move only the Red Time Reference Line.

N

» To Set a Blue Reference Line

1. After you have set a red reference line, click in the graph where you want the blue reference line to
be.

2. In the Graph area, right-click to display the pop-up menu.

3. Click Set Reference Line 2 (blue).
Your blue reference line immediately appears where you clicked before displaying the pop-up
menu.
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14.21.2 Zooming Between Time Reference Lines

If you need a consistent zoom location, place two time reference lines (red and blue) in the graph. the x-
axis will be set as having the time reference lines as endpoints.

» To Zoom In between Time Reference Lines
1. In the Graph area, set the red and blue reference lines.
2. Right-click to display the pop-up menu.

3. Click Zoom In between Time Ref Lines.
The graph immediately zooms in.

14.21.3 Returning the Graph to the Previous Zoom Factor
You can return the graph to its previous zoom factor.
» To Return the Graph to the Previous Zoom Factor

1. In the Graph area, right-click to display the pop-up menu.

2. Click Zoom Previous.

14.21.4 Undoing the Zoom
You can reverse all zooming actions and return the graph area back to its original state.
» To Undo the Zoom

1. In the Graph area, right-click to display the pop-up menu.
2. Click Undo Zoom.

14.21.5 Inserting a Marker

> ToInsert a Marker
1. In the Graph area, move the cursor to the desired position.
2. Right-click to display the pop-up menu.
3. Point to Insert Marker and then click one of the following:

With Meter Value: inserts a meter value stamp.
With User Text: inserts a meter value stamp and allows you to add comments.

With Date and Time: inserts a date and time stamp; you can add to all at once or one at a
time.

Note: Once a marker or annotation is added to a graph, you can move it and its leader line by
clicking on it and dragging.

14.21.6 Undo Marker
» To Undo the last Marker

1. Right click in the Graph Area to display the pop up menu.
2. Click on Undo Marker.

Note: You can repeat the process to undo previous markers in reverse order of markers added.
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14.21.7 Calculating the Location of a Fault

In the Graphic and Data Analysis window, you can perform a manual fault calculation. A manual fault
location may be required if:

= Data is being opened from a recorder other than an APP Recorder.

= The APP Recorder did not contain a Line Group Record when the fault occurred.

= The auto-calculate fault location feature was not enabled at the APP Recorder.

= The Boolean logic filter associated with automatically calculated fault location was not passed.

The APP Recorders use an impedance-based method for calculating the distance to fault. The APP
Recorder uses a single-ended calculation. However, you can perform a double-ended calculation by pulling
data from each end of a faulted line back to the APP ClearView master station software and manually
initiating a double-ended calculation command.

For the APP Recorder to automatically perform a single-ended fault location calculation, the line length,
positive resistance (R1), positive reactance (X1), zero resistance (R0), and zero reactance (X0) must be
entered into the line group(s). Also, the analog channel physical connection must provide phase-to-ground
voltages and currents.

A line group consists of Va, Vb, V¢, Ia, Ib, Ic, and In. The line group table must be completed in order to
view line group oscillograms and perform distance-to-fault calculations. For more information, see Power
Quality Recording for Inverter Based Resources
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14.22 Introduction

The increase in penetration levels of inverter-based resources (IBRs) will significantly change the dynamic
performance of the bulk electric system. As the penetration levels of inverter-based resources increase and
the technology of inverter-based resources evolves, recording equipment with PQ-DDR capabilities are
needed to address the performance requirements of inverter-based resources. APP Recorders can provide a
one solution system to meet the recording requirements of PRC-002-05, PRC-028, IEEE 2800 Table 19,
and allow for model validation per MOD 25, 26, and 27. Points of measure can include the HS of the MPT,
low side of the MPT, solar feeder circuits, BESS feeder circuits, cap banks, and other supplemental
locations within an IBR plant.

Regarding IEEE-2800, APP recorders can comply with the requirements of IEEE-2800 Table 19 if the
proper elements are connected and setup for the APP Data Chassis recording at the point of interconnect
with the transmission or sub-transmission system (the plant level). The recorder can perform PQ-DDR on
elements with harmonics being recorded or derived out to the 50th harmonic. PQ-DDR and triggering can
include Pst, Plt, RVC, very short-term harmonics, short-term harmonics, long-term harmonics, apparent
power, active power, reactive power, power factor, frequency, and change of frequency. These quantities
can be continuously recorder and trended with the files being in COMTRADE format and can be
automatically converted to PQDIFF format.

14.23 IEEE-2800 Table 19 Measurement Data

The following table is based on IEEE 2800 Table 19 and describes the data type, points, sampling rate,
retention and duration for Power Quality continuous recording APP Recorder includes. Retention values
listed are typical and can be set in the Point Assignment Record. See Section 6.19 Configuring General
Settings
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14.24 PQ Hardware

There are some PQ hardware component required in order for the APP Recorder to receive signals from
IBRs for PQ. There are three Analog boards involved when recording for PQ. Analog channels are wired to
both Standard Analog boards and to Voltage or Current specific PQ Analog boards. The IBR needs to send
voltage signals through a PQ sensor to a PQ Analog Voltage Board. Voltage channels are also wired to a
standard analog board for recording and triggering on other conditions. PQ Analog Current boards are
wired in series to a standard analog board wired for current channels.

PQ Sensor connected to a PQ Voltage analog channel with 1Meg Input Impedance
PQ Board connected to a PQ Current analog channel with a fixed full scale of about SA

The following diagrams illustrate the wiring from a PQ sensor to a PQ Voltage board and an Analog
Current board. You will notice these boards have only Current connections or Voltage connections, not
both like the standard Analog board.

The Voltage board is connected directly to a PQ Sensor.
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TYPICAL PQ VOLTAGE CARD CONNECTION

Figure 105 PQ Voltage board wiring
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PQ Current boards are wired in series to a standard Analog board wired for the same Current channels
being recorded.
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NORMAL ANALOG CARD
TYPICAL PR CURRENT CARD CONNECTION

Figure 106 PQ Current Board wiring

14.25 Point Assignment Analog TAB settings

There are PAR settings required or recommended when setting up PQ analog channels. Please see Section
6-1 Managing Point Assignment (PA) Records for more information on the full PAR set up.

To measure out to the 50" Harmonic you must use a Transient Sampling rate of 9600 or higher.
The Transient Sampling rate is recommended to be no higher than 15360.

When setting up PQ current channels, use Full Scale Setting of S and ABS to 20. This will change
slightly when calibration is done.

When setting up PQ voltage channels, Full Scale must be set to 115.

14.26 Power Quality Data Recorder sample Trigger settings

The plant level Data Chassis PQ settings enable you to trigger for Transient Recording as well as
Triggers for PQ Continuous Recording. Ideally these triggers will be set up for channels
in Data Chassis 1. The Figure below shows the typical Trigger settings for recording PQ
based on IEEE 2800 Table 19.

Note: When using DSP 7 or higher there is no restriction on how many RVC triggers, or
which triggers they are assigned to. With DSP 6 or lower, RVC triggers are limited
to six per data chassis and must be assigned to 1 or more of the first 6 triggers
only.
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14.26.1 Power Quality Data Recorder (PQ DDR)

When utilizing DSP7 or higher in the Data Chassis and running APP Recorder software 3.3.6 or higher the
following data shown in the table below is recorded when you have checked the Include PQ Data option
in the Point assignment Record General Settings TAB and have enabled HD, THD, or TRD Triggers in the
Triggers TAB.

Note If you have DSP6 or below and have Include PQ Data checked, you will receive the
five files in Table 8 but not the Harmonics files discussed in this section.

Note: If you have both HD and THD triggers set on a channel, only one continuous
recording file will be created for the channel (i.e. it won’t be duplicated). If you have
either HD or THD and TRD Triggers on the same channel, 2 PQ continuous
recording files will be recorded for the channel.
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Table 8 PQ Data Recorded

Typical for IEEE-2800 Triggering & Typical
Description File Name Interval Continuous Recording for Each Circular
Mapped Analog Channel Buffer
. 3p-Vrms, 3p-Irms, 3p-W, 3p-Vr, V-Hz,
i]-slel;:eTrlgger yyyymmddTrR## 3sec 3 sg;ﬁnds, 'V-Hz Sign, 3p-RVC, 3p-V HD, 3p-I 10 Days
Y HD, 3p-V THD, 3p-1 THD, TRD
10-minTrend 10 minutes,
Trigger Value yyyymmdd TrR## daily Same as above 90 Days
2-hr Trend 2 hours
weekly Trigger |yyyymmddTrR## Weekly > | Same as above 365 Days
weekly
Value
Trend Flicker Pst |yyyymmddFkrR## 10 I;l;ﬁl;tes’ Selected Volt Channels 90 Days
. 2 hours,
Trend Flicker Plt [yyyymmddFkrR## Weekly weekly Selected Volt Channels 90 Days

14.26.2 Individual Harmonics files

If you check the Include Individual Harmonic Data check box in the PAR General Settings TAB/Power
Quality box, Individual Harmonic files are created to enable easier identification of which Harmonic Order
is the largest and above the Standard. The files will be created for any HD, THD, or TRD triggers set. See
table below with more details. The following is a summary of the files created and more detail about each
file name and sampling intervals.
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Table 9 Harmonics File names and descriptions

Description

File Name

Interval

Typical
Circular
Buffer

3-sec Very Short Time
Individual Harmonic and THD

lyyyymmddIHR##T##A##_VShort_3sec_Daily

3 seconds, daily (1 file a day per Analog
Channel with HD as trigger)

Each file contains 50 X-axes analyzed to
extract the harmonic order values for each
analog channel.

30 Days

10-min Short Time Individual
Harmonic and THD

lyyyymmddIHR##T##A##_Short_10min_Weekly

10 min., weekly (5am daily) (1 file a week per
/Analog Channel with HD as trigger)

50 X-Axes in the file, to find what is the largest
harmonic for each analog channel

90 Days

10-min weekly 95th percentile

yyyyIHR##T##A#_Short_10min_Weekly_95

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

10-min weekly 99th percentile

yyyyIHR##T##A#_Short_10min_Weekly_99

7 days, yearly (5am Sunday) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
99 percentile (values that exceed 1% for the
week)

365 Days

3-sec weekly 95th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_95

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

th
95 percentile

365 Days

3-sec weekly 99th percentile

lyyyymmddIHR##T##A#_VShort_3sec_Daily_99

1 day, yearly (5am daily) (1 file a year per
)Analog Channel with HD as trigger)
50 X-Axes in a file, 1 point per week to find the

h
99t percentile (values that exceed 1% for the

week)

365 Days

Note:

to the harmonic, see table below. Any harmonics beyond the 50th harmonic is not
measured or recorded by the DFR.

Transient Sampling

Up to Harmonic

2400 Hz 19th
4800 Hz 39th
9600 Hz and above 50th

3 Second Daily Harmonics - one file per Analog Channel with HD, THD or TRD trigger 3

second samplings daily starting at 5:00 AM for a year. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] VShort 3sec Daily. Each file contains 50
X-axes to extract the harmonic order values for each analog channel. Typical Retention is 30 days.

The HD and THD measurements are based on IEC 61000-4-7, -30 and IEEE Std 519 up

10 Minute Weekly Harmonics - one file per analog channel with HD, THD or TRD Trigger
sampled every 10 minutes starting Sam Sunday for a week. The filename is
[YYYYMMDD]IHR[RecID]T[Trigger#]A[Channel#] Short 10min_ Weekly. Each file contains
50 X-axes to find the 95% percentile. Typical Retention is 90 days.
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Yearly Harmonic Percentile - The following Harmonics recording files are contained in
APPRecorder\Data\PqData\PQHar folder. You set the retention for all three types of files
described below in this field (see Section 6.19 Configuring General Settings). Typical Retention

is 365 days.

3 Second 95™ Percentile Harmonic files - one file per Analog Channel with HD, THD or
TRD trigger sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 95. Each file
contains 50 X-axes 1 sample per week to find the 95® percentile.

3 Second 99™ Percentile Harmonic files - one file per Analog Channel with an HD trigger
sampled daily at Sam for a year. The filename is
[YYYYMMDD]IHR[RecID]|T[Trigger#]A[Channel#] VShort 3sec Daily 99. Each file
contains 50 X-axes 1 sample per week to find the 99 percentile.

10 Minute weekly 95" Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 95. Each file contains
50 X-axes 1 sample per week to find the 95" percentile.

10 Minute weekly 99 Percentile Harmonic files - one file per analog channel with an HD
Trigger sampled weekly (Sam Sunday) for a year. The filename is
[YYYY]IHR[RecID]|T[Trigger#]A[Channel#] Short 10min Weekly 99. Each file contains
50 X-axes 1 sample per week to find the 99 percentile.

14.26.3 Convert COMTRADE to PQDIF

If you have checked the Convert COMTRADE to PQDIF Every Day in the Power Quality area of the
PAR General settings TAB, Recorder will create PQDIF files in the APP
Recorder\Data\PQDATA\PQDIFData folder. The following table lists the PQDif files created

automatically every day.

Table 10 Convert to PQDIF files

Location:

Description

File Name

Interval

APPRecorder\Data\PQData\
PQDIFData

3-sec Trigger Value

yyyymmddTrR##_3sec

3 seconds, daily

10-minTrend Trigger
Value

yyyymmddTrR##

10 minutes,
daily

2-hr Trend weekly
Trigger Value

yyyymmddTrR##_Weekly

2 hours, weekly

Trend Flicker Pst

yyyymmddFkrR##

10 minutes,
daily

Trend Flicker Plt

yyyymmddFkrR##_Weekly

2 hours, weekly
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14.26.4 Viewing PQ Continuous recording files

View the PQ continuous recording files in Clearview by opening a new Graph then navigating to the APP
Recorder/Data/PQData folder and opening the desired file. The following figures show examples of
viewing PQ files. See Section 14.2 Opening the Graphic and Data Analysis Window. Look at the Figure
captions below each image and the filenames at the top to identify which file examples each figure shows.
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14.26.5 Harmonics Reports

In addition to viewing Harmonics files in Clearview, five reports to enhance analysis of Harmonics to
pinpoint more easily if and where the Standard is not being met based on IEEE-2800 Table 19. These
reports are saved in APP Recorder\Data\PQData\PQReport folder and written in HTML format. When you
open a report file it will open in your browser application. You can use your browser functions to save to a
PDF and Print etc..

Following are the report descriptions.

YYYYMMDD|[RecID]VshortHarDailyReport.html

Daily report of individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3 second
sampling. It Identifies the Largest Order and Largest Range. Includes Min (%), Avg(%), Max(%), and
99th(%).

You can Filter on a Harmonic Order by selecting one or more from the Filter Rows box. Refresh the
browser to reset the view back to all rows.

] APP R102 - APP Demo Unit Test Only
\ENGINEERING Daily Very Short Time Harmonic Report
Identifies Largest —
Harmonic below il

Order-5
Filter Rows: Order§ -| (7]

T19: Very Short Time Individual Harmonic
- AT: Test Channel Analog 7
Largest Max: Order-3. 3.209
Largest Range: Order-3: 1.240 05/1712026
Harmonic Min{%) Avg(%) Max(%) 99th(%)
Order-2 0013 0047 0210 0081
Pertoe 3 nAa 3 AaR 2500 21

Figure 115 Sample Daily Harmonics Report

YYYYMMDD|[RecID]VshortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. Vshort indicates 3
second sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%).

YYYYMMDD|RecID|shortHarWeeklyReport.html

Weely report of each Daily individual Harmonics Order by Trigger and Analog Channel. short indicates 10
minute sampling. It Identifies Largest Order each day for the week. Includes Largest MAX Order, Largest
MAX, Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on Date by selecting one or more from the Filter Rows box. Refresh the browser to reset the
view back to all rows.
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!

\ENGINEERING

R102 - APP Demo Unit Test Only
Weekly Very Short Time Harmonic Report

(0511372025 -
0511412025
0511512025
0511612025
Filter Rows: 05/17/2025 - | [3)

T19: Very Short Time Individual Harmonic

A7: Test Ch | Analog 7

Date Largest Max Order Largest Max (%) Largest Range Order Largest Range (%) Max THD (%) THD 99th (%)
05/1372025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/14/2025 Order-3 0.150 Order-5 0.063 0.374 0.366
05/152025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/16/2025 Order-7 0220 Order-T 0177 0.579 0.568
05/17/2025 Order-3 3209 Order-3 1240 3 806 3784
T20: Very Short Time Individual Harmonic
A8: Test Channel Analog 8
Date Largest Max Order |Largest Max (%) Largest Range Order Largest Range (%) Max TRD (%) TRD 99th (%)
05/13/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/14/2025 Order-2 0184 Order-2 0.087 0331 0.326
05/15/2025 Order-2 0.000 Order-2 0.000 0.000 0.000
05/16/2025 Order-5 0136 Order-5 0.067 0446 0.436
05/17/2025 Order-3 3208 Order-3 1240 3805 3784

Figure 116 Sample Weekly Harmonics Report
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YYYY|[RecID]VshortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. Vshort
indicates 3 second sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each
week yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%).

YYYY|[RecID|shortHarYearlyReport.html

Yearly report of each Weekly individual Harmonics Order by Trigger and Analog Channel. short indicates
10 minute sampling. It Identifies Largest MAX Range, MAX THD, MAX THD 99th(%)for each week
yearly. Includes Largest MAX(%), Largest Range(%), MAX THD(%), THD 99th(%) and 95th(%).

You can Filter on “Week of” Date by selecting one or more from the Filter Rows box. Refresh the browser
to reset the view back to all rows.

R102 - APP Demo Unit Test Only
\ENGINEERING Very Short Time Harmonic Report

05/1172025 -

Filter Rows: @

T19: Very Short Time Individual Harmonic
AT: Test Channel Analog 7

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD 83t (%)

|05/112025 [3.209 [1.240 [3.906 [3784

T20: Very Short Time Individual Harmonic
AB: Test Channel Analog 8

[week of [Largest Max (%) [Largest Range () [max TRD (%) [max TRD ssth (%)

|05111/2025 [3.208 [1240 [3.905 [3784

T21: Very Short Time Individual Harmonic
A9: Test Channel Analog 9

[Week of [Largest Max (%) [Largest Range (%) [Max THD (%) [Max THD sth (%)

[0si1122025 [3.208 [1240 [3.508 [3785

Figure 117 Sample Yearly Report
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Managing Line Group Records on page 7-1

> To Calculate the Location of a Fault

1. In the Graphic and Data Analysis window, in the Channel Viewing list, select Line Group.

Line Group j
I1zer Preference ~

Three Phaszes
Single Phaze
Generator [Wab la]lvbe o)

Generatar [Wablb]iYoalc]

Generatar (Vb lb)Voala)

Generator [WabWbe Mealllalblc) ¥
Figure 167: Select Line Group in the View List

2. In the Graph area, right-click to display the pop-up menu.
3. Point to Calculate Fault Location and then click one of the following:

Use End-1 Only: This calculates the distance to fault using data 1 and line group 1.
Use End-2 Only: This calculates the distance to fault using data 2 and line group 2.
Use Both Ends: This calculates the distance fault using both 1 data and line group 1 and 2.

Note: Using both ends is the most accurate method to use, however, you must verify that
both correct files are loaded and selected. If you are unable to provide both line
records, you may create one for the missing line record.

If the manually activated fault calculation was successful, a window will prompt you whether you
would like to see a detailed report. Select one of the following:

No: If you select No, information such as line name, phase involvement, fault duration, and
distance to fault will be displayed.

Yes: If you select Yes, the report will contain all the information mentioned plus fault
inception time, RMS prefault values, fault magnitude values, and a breaker re-strike flag.

» Performing a Double Ended Fault Location
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Figure 168: Double Ended Fault Location shows pertinent pop-up menus to perform a double ended fault
location. Below is a step-by-step procedure for calculating double ended fault location in a typical fashion.
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Figure 168: Double Ended Fault Location

1. Open the first retrieved record from the Summary Screen by double clicking on it. The Graph and
Data Analysis screen will open.

2. Click on “File,” “Open Data,” “Open Data 2" and browse to the second fault record and select it.
The second record should have been generated by a Recorder at the opposite end of the
transmission line at nearly the same time as the first fault record opened.

3. Click on “File,” “Open Line Group,” “Open Line Group 2,” and browse to the Line Group File
for the second Recorder and select it (this is needed because it contains names and parameters
from that end of the line).

4. At the top left of the graphics screen, click the channel viewing pull down menu and select “Line
Group,” then check mark the box labeled End-2 Fault. This will display the second fault record
overlaid on the first fault record.

5. Right click in the middle of the graphics screen and select “Calculate Fault Location,” “Auto2-
ends,” “-Seq.” This will display a pop-up box containing the Distance to Fault information
(DTF). You can bypass any DTF line decision logic that may have been entered for this line (in
the Line Group Record,) by Selecting NO from the question pop-up menu (not shown in Figure).

6. The “Auto2-Ends” selection will automatically find the regions of End 1 and End 2 to do the
DTF calculation.

7. If “At Cursor 2-Ends” is selected the program will do the DTF calculation according to where the
cursor is (The Black vertical line NOT the Line Ref line).
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8. The software also gives you the choice to calculate DTF with other sequence methods (Pos, Neg).
Although it is fault dependent, the DTF calculation using—Seq may be more accurate.

14.26.6 Exporting Graph Data
You can export raw analog data to several formats listed below.
» To Export Graph Data

1. In the Graphics and Data Analysis window, from the File menu, click Export Graph Data. Or
Export Graph Data (16 bit) to accommodate Doble test set using COMTRADE files older than
2013
The Export Graph Data window appears.

2. From the Save in list, select the location for the exported file.

3. In the File name box, specify the file name.

4. From the Save as type list, select the preferred format.
e Comtrade in Binary (.dat) — creates the data and associated config file
e Comtrade in ASCII (.dat) — creates the data and associated config file
e Comtrade in Binary (.cff) — creates a single common file format file in Binary
e Comtrade in ASCII (.cff)) — creates a single common file format file in ASCII
e Excel (.csv) - creates a single CSV file

e [EEE-1159 <PQDIF> (.pqd) — Creates a PQDIF file intended for viewing with Power Quality
Viewers

5. Click the Save button.

6. Swap Analog Channel IDs with Description window appears (except when using Excel format),
Click Yes or No.

IESO Requirement

Swap analog and digital channel ID with Description?

Figure 169: Swap Channel IDs with Descriptions

Below is an example of how analog channel ID and Descriptions are changed depending on the
YES or No selection. This example is for three analog channels displayed on the graphics screen
with each channel on its own X-axis and channels in A2, A3, Al order. No matter the choice, a
sequential analog channel ID is added to the left during the export process.
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Table 16: Channel ID and Description swap examples

Swap ID’s ID & Description Before
Export

ID & Description After Export

A2:Line XYZ Vb

A1:A2;Vb; Line XYZ Vb

A3:Line XYZ Vc

A2:A3;Vc; Line XYZ Vc

Al:Line XYZ Va

A3:Al;Va; Line XYZ Va

Yes

A2:Line XYZ Vb

Al:Line XYZ Vb;Vb;A2

A3:Line XYZ V¢

A2:Line XYZ Vc;Vc;A3

Al:Line XYZ Va

A3:Line XYZ Va;Va;Al

14.27 Using The Channel Description Area Menu

You can right-click anywhere in the Channel Description Area to display the pop-up menu shown in the
following figure.

14.27.1 Changing the Color of an Analog Channel

Change Colar ...

add

Delete Chrl+Del
Cuk Chrl4
Copy Chrl+C
Paste (PR
Invert

Converk o

Phase Shift ...

Combine with next curyve
Combine with next bwo curves

Create a curve
Create PMU Cosine Reference

Edit Description ...

Figure 170: Channel Description Area Pop-up Menu

» To Change the Color of an Analog Channel

1.
2.
3.

In the Channel Description area, click the option button for the channel you want to change.

Right-click to display the pop-up menu.

Click Change Color. A color pallet will appear.

Select the color you want and then click the OK button.

A color change made here will only be “sticky” when looking at channels in sequential order or

user preference order.
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Tip: It is recommended that you define permanent analog channel colors in both the Point

Assignment Record and in the Graphic and Data Analysis window (Options menu,
Graph Options selection). After you define phase colors in a Point Assignment
Record, download the Point Assignment Record to its APP Recorder. Any new
records from that APP Recorder will automatically follow the phase color parameters.

14.27.2 Adding Analog Channels to the Window
You can add analog channels to the Graphic and Data Analysis window.

» To Add Analog Channels to the Graphic and Data Analysis Window

1. In the Channel Description area, right click to display the pop-up menu.

2. Click Addl.
The End-1 Add Graph(s) window appears, as shown in the following figure.

{End-1)Add Graph{s) — |EI|5|
A1:PH 3AMPS- H.5. 115/46kv BKS A L E -
2: PH 2 4MPS- H.5. 115/46k BKS & & B
3 PH T AMPS-H S 115/4EkY E
A4 NEUT AMPS- 115/4EkY BANKS A % B
AR PH. 3G WOLTS- 46KV BUS
AR PH. 2-G VOLTS- 46KV BUS
: PH. 1-G WOLTS- 46kY BUS
A8: PH 3AMPS- GCB 122 - SHELLMAN 46kY
(] A49: PH 2 AMPS- GCB 122 - SHELLMAM 4BkY
[1&10: NEUT &MPS- GCB 122 - SHELLMAN 46k
[]&a11: PH1AMPS- GCB 122 - SHELLMAN 46KV
[]A12: PH 3 AMPS- GCE 132 - CUTHBERT 4BkY LI

IOO0000=IKIE
S

oK | Care] | Check Al Uncheck 41 |

Figure 171: Add Analog Channel Selection Screen
3. Select the channels to be added.

*CAUTION* Remember to select the check box; do not just highlight the line.

If the Graphics and Data Analysis window is currently displaying Sequential Channels, then
the new channel will be added in the appropriate channel order. If the window is currently

displaying channels by User Preference or Line Group, then the channel will be added to the
graph panel that has a Tagged description.

4. Click the OK button.
The channels are added to the display.

14.27.3 Removing a Channel from the Window
You can remove a channel description from the Graphics and Analysis window.
» To Remove a Channel from the Graphics and Analysis Window

1. In the Channel Description area, click the option button for the channel to remove.
2. Right-click to display the pop-up menu.

3. Click Delete. The channel is removed from the display.
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14.27.4 Cutting/Copying and Pasting a Channel in the Window

You can change the positions of channels in the Graphics and Analysis window by cutting and pasting
them. You can also copy and paste channels if you want to see the same channel multiple times in the
display.

» To Cut/Copy and Paste a Channel in the Window

1. In the Channel Description area, click the option button for the channel to cut or copy.
2. Right-click to display the pop-up menu.
3. Do one of the following:

Click Cut to move the channel to a new position in the window.

Click Copy to show the channel multiple times in the window.

4. In the Channel Description area, click where the channel should appear.

5. Right-click to display the pop-up menu and then click Paste.

14.27.5 Inverting a Channel in the Window

You can invert a displayed oscillogram 180 degrees.

Note: To reverse the inversion, invert the channel a second time. Alternatively, click the Update
button on the Tool Bar.

» To Invert a Channel in the Window

1. In the Channel Description area, click the option button for the channel to invert.
2. Right-click to display the pop-up menu.

3. Click Invert. The channel is inverted immediately.
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14.27.6 Converting a Channel in the Window

You can convert one or more channels in the Graphics and Data Analysis window.

Note: To reverse the conversion, click the Update button on the Tool Bar.

» To Convert a Channel in the Window

1. In the Channel Description area, right-click to display the pop-up menu.

2. Point to Convert and then click one of the following options:

A Convert window appears.

101 x]

[w] A1 Line Y2 Wa
[w] A2 - Line Y2 Wb
[w] A3 Line Y2 Ve
[w] &4 - Line =42 la
[w] A5 Line =42 |b

[ APPARENT POWER
[ ACTIVE POWER

] REACTIVE POWER
[] POVWER FACTOR

Every Ill:ycles:lﬂ oK | Cancel | Check Al |

RMS
Frequency
Average

THD

Max Harmonic

De-steady State: Removes 60 Hz from the signal, or fundamental frequency, and
leaves a display or the harmonics and signal noise

De-Spike

Filter Harmonics
Extract K Harmonics
PMU Phase

PMU RMS

Peak

Crest Factor

Figure 172: Convert Channel(s) Window

3. Select the channel(s) to convert.

4. If the Every #Cycles box appears, type the number of cycles.
This box does not appear for the De-steady State, De-Spike, and Filter Harmonics options.

5. Click the OK button.
ClearView completes the conversion and plots the result in the Graph area.
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14.27.7 Shifting the Phase of a Channel

You can shift the phase of a channel.

Note:

To reverse the shift, click the Update button on the Tool Bar.

» To Shift the Phase a Channel in the Window

1.
2.

In the Channel Description area, click the option button for the channel to shift.
Right-click to display the pop-up menu.
Click Phase Shift. The Shift Phase window appears.

Enter the amount of the shift in degrees and then click the OK button. The phase is shifted
immediately and the channel description is changed to indicate the phase shift.

14.27.8 Combining with the Next Curve

You can mathematically combine two oscillograms in the Channel Description area by doing any of the
following:

Note:

Adding
Subtracting
Inverting and then adding

Inverting and then subtracting

To reverse the mathematical operation(s), click the Update button on the Tool Bar.

» To Combine Two Oscillograms

1.

Note:

In the Channel Description area, click the option button for the first channel to combine.

The oscillogram that you select must be listed above the oscillogram you want to
combine.

Right-click to display the pop-up menu.

Change Color ..

Add 3

Delete Ctrl+Del

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V

Invert

Convert to 3

Phase Shift ...

%ﬁmbinewith next curve 3 This Curve Plus Next Curve
ombine with next two curves 3 This Curve Minus Next Curve

Minus This Curve Plus Next Curve
Create a curve »

Minus This Curve Minus Next Curve

V1 = (Vab - aaVba)/3

Edit Description ... V2 = (Vab - aVbe)/3

Figure 173: Combine with Next Curve Options

Create PMU Cosine Reference 3
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3. Point to Combine with next curve and then click the appropriate option.
The oscillogram that you selected is combined with the oscillogram that follows it, following the
mathematical operation you selected.

The results are shown in an additional graph at the bottom.

14.27.9 Combining with the Next Two Curves
» Performing Sequence Calculations on Three Oscillograms

You can perform the following types of sequence calculations on a group of three oscillograms:

=  Positive Sequence
= Negative Sequence

= Zero Sequence
Note: To reverse the calculation(s), click the Update button on the Tool Bar.

» To Perform Sequence Calculations on Three Oscillograms

1. Inthe Channel Description area, click the option button for the first channel.

Note: The oscillogram that you select must be listed above the two oscillograms you want to
combine.
2. Right-click to display the pop-up menu.

3. Point to Combine with next two curves and then click the appropriate option.
The sequence calculation that you selected is performed. Results are added at the bottom.

14.27.10 Creating a Custom Curve

If the pre-programmed math functions are not adequate, you can perform extensive, custom math functions
on any combination of analog channels.

Note: To reverse the mathematical operation, click the Update button on the Tool Bar.
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» To Create a Custom Curve

1. In the Channel Description area, right-click to display the pop-up menu.

2. Point to Create a curve and then click Create a Curve 1 and then click the appropriate option.

The Create a Curve window appears, as shown in the following figure.

Create a Curve

=10 x]

&16: PH. 3G VOLTS- 46KV BUS
&17: PH. 2-G VOLTS- 46KV BUS
&18: PH. 1-G VOLTS- 46KV BUS
A5 : FH 3 AMPS- FROVIDEMCE 46kV
A6 PH 2 AMPS- PROVIDEMCE 4BkY
&7 FH 1 AMPS- PROVIDENCE 46kV
A8 NEUT AMPS- PROVIDEMCE 46k

Equation: |A5+AB+A?

Operators : +-* /4"
Functions: sin, cos, tan , sqrt, abs, exp, In, log.

Create | Cancel |

Example: 24(A1+42)
Example: sqrifa172 + 4272

Unit: I

Figure 174: Create a Curve Configuration Screen

3. Inthe Equation box, build your equation by clicking the selected channels and inserting the

available operators (shown below the entry field).

4. Click the Create button. The curve that you designed is created.

14.27.11 Creating a PMU Cosine Reference

PMU cosine function always measures 0 degrees at the 1PPS mark and is always equal to line frequency.

> To Create a PMU Cosine Reference

1. In the Channel Description area, right-click to display the pop-up menu.

2. Point to Create a PMU Cosine Reference and then click Reference 1 or Reference 2.

The Enter Line Frequency window appears.

3. In the entry field, enter the line frequency in Hz.

4. Click the OK button. The curve is created and displayed.

14.27.12 Temporarily Editing an Analog Channel Description

You can temporarily edit an analog channel description, which is the information that appears in the
Channel Description area. Your edit is not permanent and does not change the COMTRADE record or

Point Assignment Record. It can, however, improve the usability of the Channel Description area.

Note: To reverse the description change, click the Update button on the Tool Bar.
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» To Temporarily Edit an Analog Channel Description

1. In the Channel Description area, click the option button for the channel to edit.
2. Right-click to display the pop-up menu.

3. Click Edit Description. The Analog Channel Description window appears.

4. In the entry field, enter the new description.

5. Click the OK button.

14.28 Meter Area Menu

Right clicking anywhere in the Metering Area displays the following pop-up menu.

Rhd s

MAG

Auwerage

RME, Phase
PrALLRIE Phase
Frequency

Peak

Crest Factor

Distance
Statistics >

1.00 Cycle ..
Figure 175: Metering Area Pop-Up Menu

14.28.1 Displaying RMS Values

In the Metering Area, you can display the RMS value of each analog channel. As you move the cursor, the
RMS values are automatically updated for you.

The RMS value is calculated on the data that is 1 cycle to the left of the cursor position. You can change
the number of cycles by selecting the “Cycle” choice at the bottom of the pop up menu.

» To Display RMS Values
1. In the Metering Area, right-click to display the pop-up menu.
2. Click RMS.

14.28.2 Displaying MAG Values

In the Metering Area, you can display the instantaneous magnitude value of each analog channel. As you
move the cursor, the Magnitude values are updated.

» To Display MAG Values
1. In the Metering Area, right-click to display the pop-up menu.

2. Click MAG.
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14.28.3 Displaying Average Values

In the Metering Area, you can display the DC component of the waveforms. DC is calculated by averaging
of the data values. As you move the cursor, the values are updated.

» To Display Average Values

1. In the Metering Area, right-click to display the pop-up menu.
2. Click Average.

14.28.4 Displaying RMS, Phase Values
In the Metering Area, you can display the phase angle of each analog channel along with its RMS value.

If you select the Fix One Phase from the Options menu, the phase angle will be referenced to a tagged
analog channel. Otherwise, it will be referenced to cosine function. As you move the cursor, the values are
updated.

» To Display RMS, Phase Values
1. In the Metering Area, right-click to display the pop-up menu.

2. Click RMS, Phase.

14.28.5 Displaying PMU: RMS, Phase Values

In the Metering Area, you can display the phase angle of each analog channel referenced to a PMU cosine
function. The angle is always 0 degrees at the 1PPS mark and its frequency is always equal to line
frequency. As you move the cursor, the values are updated.

» To Display PMU:RMS, Phase Values
1. In the Metering Area, right-click to display the pop-up menu.

2. Click PMU:RMS, Phase.

14.28.6 Frequency

In the Metering Area, you can display frequency values. As you move the cursor, the values are updated.
The Frequency value is calculated on the data that is 1 cycle to the left of the cursor position. The number
of cycles can be changed by selecting Cycle at the bottom of the pop up menu.

» To Display Frequency Values
1. In the Metering Area, right-click to display the pop-up menu.

2. Click Frequency.

Note: Itis recommended to calculate frequency on six or more cycles
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14.28.7 Peak

In the Metering Area, you can display the peak value of each analog channel. Peak value is calculated on
the data that is 1 cycle to the left of the cursor position. The number of cycles can be changed by selecting
Cycle at the bottom of the pop up menu. Peak is shown as an absolute number.

1. In the Metering Area, right-click to display the pop-up menu.

2. Click Peak.

14.28.8 Crest Factor

In the Metering Area, you can display the crest factor value of each analog channel. Crest Factor
(Peak/RMS) value is calculated on the data that is 1 cycle to the left of the cursor position. The number of
cycles can be changed by selecting Cyecle at the bottom of the pop up menu.

1. Inthe Metering Area, right-click to display the pop-up menu.

2. Click Crest Factor.

14.28.9 Distance

In the Metering Area, you can display the Distance value of each analog channel. Distance value is
calculated on the data that is 1 cycle to the left of the cursor position. The number of cycles can be changed
by selecting Cycle at the bottom of the pop up menu. Distance is shown as Miles however, you can use the
Options Tab to change the measurement displayed to KM.

1. In the Metering Area, right-click to display the pop-up menu.

2. Click Distance.

14.28.10 Viewing Metering Area Statistics

For each data value that you display in the Metering Area, you can also view the following details:

= Peak

=  Max

=  Min

=  Max-Min

=  Average
This feature can be valuable when analyzing a continuous record.
» To View Metering Area Statistics

1. In the Metering Area, right-click to display the pop-up menu.

2. Point to Statistics and then click the option you want.
The Metering Area refreshes. A single value is displayed for each oscillogram.

14.28.11 Changing the Period between Cursors

You can change the period (in number of cycles) between the first and second cursors. This is the period
used for calculating the meter values such as RMS, frequency and DC components.
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» To Change the Period between Cursors

1. In the Channel Description Area, select option button for the channel for which you want to
change the period.

2. In the Metering Area, in the box under the X (in the upper right corner), type the number of cycles.

3. Click the X button. The Graphic Area is immediately updated.

14.29 Digital Area Menu

You can perform digital and analog trigger viewing at the bottom left of the Graphic and Analysis window.
Right clicking in the Digital Area displays the pop-up menu shown in the following figure.

Move to Top
Delete  Crel+Del
Feebuild
Figure 176: Digital Area Pop-Up Menu

You can use these menu choices to move digital and analog trigger traces to the top, delete digital channels
from the display, or rebuild the display (reverting back to original display before any moving or deleting
was done.)

14.30 Tool Bar
The Tool Bar is located just below the menu items at the top of the Graphic and Data Analysis window.

Power and DFT Go To
Impedance List Button Button

Digital Check Bax

Channel Viewing

List e P o v:\ua'p-T-_ P 2] L..Tn 091 g 1] e veta | om0
RMS List Update
Button EET
Button
Vector
Button

Figure 177: Tool Bar Controls

The following sections describe the controls in the Tool Bar.

Note: The appearance of the Tool Bar changes, based on the selections that you make in the
Graphics and Data Analysis window. If a control is not appropriate based on your
selections, it does not appear in the Tool Bar.
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14.30.1 Channel Viewing List

_,;,E: Graphic and Data &nalysis <Graph#2:»
File Graph Plots Options  Window  Help

Line Group | ¥ Digtal [None ~| [Power <] | [alvbivelalibiicling ~| |Update| gl DFT | flf, FFT| Y= vestor| Goto:[0
~

U zer Preference

Thros Phases Station APPEDT App Engineering FO029 [~ Secondary |><YZ Line

Single Phase 20312 Duration :1.4339 = [SRate #Data]: SE00Hz,14400
Generator [Vab,a)lvbe,|c

Ilvbe.lc)
Generator [¥ab.lb)lvcalc) MHMMAAHHMA ; | |
Generator Wb, Ib)lVca la)
Generator VabVheVealllalblel v f?_ [ |

Figure 178: Channel Viewing List

The options in the Channel Viewing list are:

= Sequential Channels: This selection displays the analog channels in channel number order.

= User Preference: This selection allows you to select the channels you prefer to view and save
your preferred set with a unique name. When you select User Preference, a User Analog Channel
Lists window appears, as shown in the following figure. Select the check box for the channels you
want to include and then click the Save button to save your view with a unique name. Later, you
can access this window and click the Open button to re-open the same preferred set.

% User Analog Channel Lists = | @3 Py

Selected Channels = [A1:Wa)[A2Vb][A3NV c]ad: [a)laS: BIAG A T:In]

v A1 Line =72 Va
v 42 Line =7Z Wb
v &3 Line XvZ Ve
v A4 Line <2 la
¥ A5 Line xvZ |b
¥ 4B Line Y7 |

Open | Save | Checkal | Uncheck Al
End1 | End2

[~ QucikPick

Double clicks on checked item for more options

lfigure 179: User Analog Channel Lists Window

* Line Group: This selection displays the analog channels in the user-defined line group
configuration. Since the graph contains both voltages and currents, power and impedance
calculations can be made. When Line Group is selected, additional choices appear in the Tool
Bar. From the Tool Bar, you can select which line group to view, power or impedance calculation,
and the channel grouping order.

Note: In the Graphic and Data Analysis window, you can create a line group by clicking
the File menu, and then clicking Edit Line Group. For complete details on Line
Groups, see 8.3 Adding a Line Group Record.

= Three Phase: This selection allows you to choose three voltage channels and three current
channels. Since the Graph Area contains both voltages and currents, power and impedance
calculations can be made. When Three Phase is selected, additional choices appear in the Tool
Bar.
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= Single Phase: This selection allows you to choose one voltage channel and one current channel.
Since the graph contains both a voltage and current, power and impedance calculations can be
made. When Single Phase is selected, additional choices appear in the Tool Bar.

= Generator (Vab, Ia)(Vbe, Ic), Generator (Vab, Ib)(Vca, Ic), Generator (Vbe, Ib)(Vca, Ia), or
Generator (Vab, Vbe, Vecam Ia, Ib, Ic) These selections provide you four possible ways of
calculating generator power given a phase-to-phase connection to the APP Recorder.

14.30.2 Digital Check Box

You can select whether to view digital or event data at the bottom of the Graphic and Data Analysis
window.

Digital Check Box

File Geaph Plots Opti indow  Help

[Sequenial Charmets =] W Digtal [Worw =] Updsta| gy OFT| gl 71| 3= vectas | Gaafi0

Figure 180: Digital Check Box
» To Select Digital (Event) Data

Do one of the following:

To view digital data, select the Digital box.
To exclude digital (event) data, de-select the Digital box.

14.30.3 RMS List

| Line Group x| ¥ pigtal [RMS j| [Power =] | [tvalveinveitaniciin =] |Undat| g, OFT| ), FFT| 9= vecta| Goto:lU |
End-1 (0N Nane
L I
|7Faull - [071204,08351 7194, BLR10T rcmhbﬁ%ﬁm&wsm APPFATIE [ Secondary [TIMBERT PRIMAR - G 552 - AVON 46KY LINE | More i
[fBoh  F——— — 1 =]

Figure 181: RMS List

Selecting RMS causes the software to immediately calculate and display RMS plots for each analog
channel. The number of cycles used for the calculation is selected in the X box, which is located in the
Meter Area. The default value is 1 cycle.

The HFilter selection means harmonic filter. This selection filters all harmonics from the displayed signals
leaving just the 60Hz (or 50Hz) component.
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14.30.4 Power and Impedance List
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Figure 182: Power and Impedance List

When you select Line Group, Three Phase, or Single Phase from the Channel Viewing list. You have
the following options to view:

= Power - displays Apparent Power, Active Power, Reactive Power, and Power Factor
= Impedance - Displays Phase A, B, and C impedance

= Resistance - Displays Phase A, B, and C resistance

= Reactance - Displays Phase A, B, and C reactance

=  PwrVoltFreq — Displays Active Power, Reactive Power, +Seq Voltage expressed in RMS, and
Frequency. Frequency is based on Phase A by default when in Line Group or Three Phase channel
view.

Select Power or Impedance to display plots at the bottom of the Graphic and Data Analysis window.

14.30.5 Update Button

Clicking the Update button causes the Graphic and Data Analysis window to return to its original state.
Any display modifications that you have made, such as moving channels around or math calculations, are
immediately reversed.

Note: Any function carried out in the Graphic and Data Analysis window will not modify the
actual COMTRADE record.

14.30.6 DFT Button

If you click the DFT button, a DFT window appears showing total harmonic distortion and maximum
harmonic distortion for the presently selected channel.

& Discrete Fourier Transform (Harmonics) - 0 X

Print... Plain  Exit

Wa e e e s

Figure 183: DFT Window
The display will show up to the number of Harmonics based on the Transient Sampling set in the PAR as
follows:
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Table 17 DFT Display Harmonic Limit

Transient Sampling Up to Harmonic
2400 Hz 19th
4800 Hz 39th
9600 Hz and above 50th

The main menu in the DFT window offers choices of Print, Beautify, and Exit. If you select Print, a
window appears that allows you to specify the file format, print destination, and other object modifications.
If you select Beautify, the display becomes more colorful; select it again to remove the coloration. Click
Exit to close the DFT window.

14.30.7 FFT Button

If you click the FFT button, the Fast Fourier Transform (FFT) window appears, as shown in the
following figure. Information for the presently tagged channel is shown in the display.
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Figure 184: FFT Window

The main menu in the FFT window offers choices of Print, Beautify, and Exit. If you select Print, a
window appears that allows you to specify the file format, print destination, and other object modifications.
If you select Beautify, the display becomes more colorful; select Plain to remove the coloration. Click Exit
to close the FFT window.

Click anywhere in the FFT window to display the pop-up menu that contains the following choices:

* Undo Zoom - This selection reverses the zooming actions and returns the screen back to its
original state.

= Zoom - This selection allows you to zoom in any of the following dimensions:

Horizontal - You can zoom only from left to right.

Vertical - You can zoom only from top to bottom.

Horizontal + Vertical - You can simultaneously zoom from left to right and from top to
bottom.

=  Type - This selection allows you to choose from these types of FFT amplitude:
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Linear - The FFT amplitude is displayed in terms of percentage.
dB - The FFT amplitude is displayed in decibels.

=  Mark Data Points - This selection marks the actual sampling points.

= #Harmonic Lines - This selection controls the number of dashed vertical lines in the FFT display.

14.30.8 Vector Button

If you click the Vector button, the Phasor Diagram window appears. The Phasor Diagram window
displays only the voltage and current analog channels that are displayed in the Graph Area of the Graphic
and Data Analysis window. It does not display any other channels such as power or impedance.

If you have selected the Fix One Phase option on the Options menu in the Graphic and Data Analysis
window, then as you move the cursor side-to-side, all the vectors except the tagged channel rotate.
Otherwise, all the vectors will rotate referencing to a cosine function. Tag the channel independent of the
oscillography by clicking/selecting it in the Description column.

Disabling Vector, Double clicking the Description will disable the vector from the diagram.
Enable All will enable all the channels after having been disabled from the diagram.
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Figure 185: Phasor Diagram Window

In the Phasor Diagram window, the File menu shown allows you to print voltage or current phasor
screens.

Print Yolkage Phasors ...

Print Current Phasars ...
Figure 186: Phasor Diagram Window - File Menu
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The Options menu, shown in Figure 187, allows you to display voltage and current Phasors in the same
graph or in separate graphs. It also allows you to display or not display sequence vectors.

If voltage and current are displayed in the same graph, the voltage vectors are thicker than the current
vectors.

For sequence vectors, voltage and current in the same sequence (positive, negative or zero) are always
displayed in the same graph, with phase A being red, phase B blue, and phase C green.

For zero sequences, there is only one vector for voltage and one vector for current.

Note: Displaying sequence vectors requires all three phases of voltage/current to be available
and to be identified, ClearView assumes the first three voltages/currents shown in the
Graphics and Data Analysis window to be phase A, B, and C, in that order. If there are
more than three, only the first three are used for sequence vectors. Voltages and currents
can be interleaved.

Put ¥ and I together

Show Sequence Yectors

Show only Phase A in +/- Sequence Yectors
Figure 187: Phasor Diagram Window - Options Menu

14.30.9 Go to Box and Button

An oscillogram is comprised of a number of data points. The first data point is to the left and the last data
point is to the right. In the Go to box, you can enter a specific data point and the cursor will jump to that
data point when you click the Go to button.

14.30.10 Secondary Check Box

Check this box to view Secondary values for the channels (i.e. Primary values are factored by the value
specified in the Point Assignment Record for CT/PT Ratios for a channel). You can dynamically toggle
between viewing Primary values and Secondary values by checking and un-checking the Secondary box.
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