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Presentation agenda

ÅHistory of the Infrared (IR) Project

ÅHow we are using ArcGIS collector

ÅSetup options

ÅReporting

ÅNext steps

ÅConclusions



History

ÅStarted in 2005

ïIR sites list

ÅReported out of our asset management system

ÅwŜǎǳƭǘŜŘ ƛƴ ŀ оέ ōƛƴŘŜǊ Ŧǳƭƭ ƻŦ ǇǊƛƴǘŜŘ ƛƴŦƻǊƳŀǘƛƻƴ

ÅScan details were recorded by hand in this book

ïIR maps

ÅInitially used a large printed transmission wall map for 
tracking

ÅHighlight the substations and switch location when 
complete

ÅUsed GRE printed map book for navigation



History, continued

ÅIR reports

ÅLw ŎŀƳŜǊŀΩǎ ǊŜǇƻǊǘƛƴƎ ǎƻŦǘǿŀǊŜ

ïOnly for equipment that was running hotter than the 
acceptable range

ïReports were printed and routed to transmission 
maintenance

ÅSites completed

ïThe IR sites list was hand reconciled with open 
preventative maintenance work orders

ïCreated missed locations paper reports for follow-up



History, continued

Å2009

ïInvestigated using ESRI ArcPad

ÅToo small of a screen

ÅNavigation not quite there

ÅNot easy to update data 
ïDump of many GIS layers and sync back and forth



History, continued

Å2010

ïStarted using ESRI ArcMap

ÅGPS puck for navigation and locating

ï/ǊŜŀǘŜŘ ŀ ǎƛƳǇƭƛŦƛŜŘ ά[ƻŎŀǘƛƻƴ κ !ǎǎŜǘέ Řŀǘŀ ƳƻŘŜƭ

ÅMade updating of data easy

ïBackup/copy of personal geodatabase

ÅUsed for reporting and tracking

ïBackground GIS data 

ÅAerials and GIS landbase

ÅESRI USA basemap and geo-coded locations
ïUsed for navigation



History, continued

ÅArcMap IR tracking issues

ïNot intuitive to use 

ÅLots of training and tech support for the field

ÅLost edits due to not saving or crashes

ïSynching of data 

Å5ƛŘƴΩǘ ǿƻǊƪ ǿŜƭƭ ŦƻǊ ŀ Ƴǳƭǘƛ-user setup

ïLaptop issues 

ÅDt{ ǇǳŎƪ ŘƛŘƴΩǘ ŀƭǿŀȅǎ ǿƻǊƪ
ïRecreate the connection often

Å¦{. ǎƭƻǘ ǿƻǊŜ ƻǳǘκǿƻǳƭŘƴΩǘ ǎǘŀȅ ǇƭǳƎƎŜŘ ƛƴ

ÅCold weather issues 



History, continued

ïIR points were not always updated at the time of the 
scan

ÅGIS staff still performed updates on scans completed

ÅDate time stamp could be a couple months off

ïReports 

ÅPreventative maintenance closeouts still a manual 
ǇǊƻŎŜǎǎΧ



Current IR Process

Å2013

ïStarted Using ArcGIS collector

ïUsing on iPads with mobile data plans

ïData resides within an enterprise SDE database

Å/ƻƴǘƛƴǳŜ ǳǘƛƭƛȊƛƴƎ ǎƛƳǇƭƛŦƛŜŘ ά[ƻŎŀǘƛƻƴ κ !ǎǎŜǘέ ŘŀǘŀǎŜǘ

ÅIR data updates are captured real time

ïEasy setup

Å5ƛŘƴΩǘ ƘŀǾŜ ǘƻ ƭƻŀŘ ƭŀƴŘōŀǎŜ Řŀǘŀ ŀƴŘ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘȅ
ïUtilized ESRI basemap services

ÅConsumed existing standard GIS services from GRE



Current IR Process - Data Model

ÅInitial Generation of IR Sites

ïAll site layers in GIS were merged into an IR location 
point

ÅIncludes all substations, generation, switch sites, etc.

Å!ƭƭ Ŏƻƴǘŀƛƴ ŀ ǳƴƛǉǳŜ ƛŘŜƴǘƛŦƛŜǊ ƻŦ ά[ƻŎŀǘƛƻƴέ ŀƴŘ ŀ ά·Σ¸έ 
position

ÅDŜƻǇǊƻŎŜǎǎƛƴƎ ǘƻƻƭ ƻŦ ά!ǇǇŜƴŘέ ǘƻ ŎǊŜŀǘŜ

ïAll asset IR points were created based on the X,Y 
coordinate of the IR Location point

ÅJoined asset points table to IR site points to generate point 
table



Current IR Process

ÅYearly start of project

ïPreventative maintenance (PM) work order 
generation

ÅExport of IR locations and assets from asset management

ÅExcel file

ïGIS verification 

ÅVerify all IR locations match new PM location report
ïNew sites get added 

ïNo sites get removed  (just definition queried out)

ÅVerify all IR points match PM asset report
ïNew assets are added, none are removed

ïMigrate last years IR scan data 



IR Locations Table



IR Point Table



IR Hosted Services

ÅInfrared Field Edits 

ïFeature access for query and update only

ÅLocations 

ÅIR Points 
ï5ŜŦƛƴƛǘƛƻƴ ǉǳŜǊȅ ǘƻ ƭŀȅŜǊǎ ƻŦ ǘǊŀƴǎŦƻǊƳŜǊǎΣ ōǊŜŀƪŜǊǎΣ ǎǿƛǘŎƘŜǎΣ Χ

ÅMapping access layers (view only-reference)

ïGRE and foreign transmission layers 

ïService areas

ïCooperative areas



Setting up the ArcMapProject

ÅSet attributes to 
display ςfield on/off

ÅSet desired attributes 
to read only 

ÅBreak IR points into 
types using definition 
queries

ïSimplifies finding the IR 
point



Creating the service

Create services in ArcMap

ÅShare as a service

ÅSet the parameters

ÅPublish

Service properties
ÅFeatureaccess 

ÅOnlyquery and update

ÅNoinsert or delete



ArcGIS Online



Create the Map

ÅAddlayers from server



Create Pop-ǳǇΩǎ ŦƻǊ [ŀȅŜǊǎ



Setup Search Queries 



Share the Map



Collector Notes

ÅRuns on mobile devices 

ïTablets, phones, Windows 10  computers/tablets

ïApple, Android, Windows 10

ÅRequires

ïOne layer must be a Feature access type

ÅEditable

ïA named user in a ArcGIS organizational account

ÅFree app

ÅLƴǎǘŀƭƭ ŦǊƻƳ ǘƘŜ ŀǇǇ ǎǘƻǊŜΩǎ



Collector

ÅLog in to ArcGIS collector

ÅOpen up the GRE infrared collector map

ÅPan / zoom to the area you intend to do work in

ÅSearch for an IR site

ïUse the navigation to get to the desired site

ÅBlue plus sign symbols = remaining sites
ïTypically do northern system in the winter

ïMetro system in the summer

ïSouthern system in the fall 

ïGenerators when active



Collecting IR Data

ÅPerform IR Scans

ïIf no issues found only update the IR site attributes

ÅStatus Complete - No Issues

ÅIR Date choose today's date

ÅIR Site Condition ςlog the current weather at the location

ÅIR Site Comments ςlog any notes about the site

ïIf issues are found 

ÅDo above but mark as StatusComplete-Issues

ÅFind  IR point of device with elevated reading
ïIR Priority range: 1- Critical 70° over to 4- low 20° over ambient

ïIR Comment ςInformation on the probable cause

ïIR Photo ςphoto number for the report



ArcGIS Collector Demo



Server geoprocessing

ÅUsed to attribute IR points data based on the IR 
ƭƻŎŀǘƛƻƴΩǎ ŀǘǘǊƛōǳǘŜǎ

ïAssets that have no issues

ïSaves time  by not having to fill information on each piece of 
equipment

ïNecessary for reporting and status tracking



IR Tracking View



IR Reports

Location of Fault - Top Phase Bolted Pad



GIS Reporting



Future Tasks

ÅSynch complete in asset management

ïClose PM work order if site is scanned and no issues 
found

ï!ǳǘƻ ƎŜƴŜǊŀǘŜ ƻŦ ƳŀƛƴǘŜƴŀƴŎŜ ²hΩǎ ƻŦ ǎƛǘŜǎ ǿƛǘƘ 
issues

ÅEquipment replacement recommendation

ïAnalyze six years worth of IR data

ïTrend analysis

ïAging infrastructure 



IR Past Status 2010



IR Past Status 2011



IR Past Status 2012



IR Past Status 2013



IR Past Status 2014



IR Past Status 2015



IR Past Status All Years


