
© Copyr i gh t  2014-15 OSIso f t ,  LLC.  

Presented by 

DTE Energy: an Enterprise PI approach 

Fleet Optimization through Process Information 

Gas Operations Update 

Electric Distribution Condition Based Maintenance 

AMI Analytics 

Space and Time Come Together; OSIsoft and ESRI 

 

 

Richard Mueller, Supervising Engineer 

DTE Energy 



© Copyr i gh t  2014-15 OSIso f t ,  LLC.  

DTE Energy 
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• Detroit Edison (Electric) 

• 2.1 million customers 
• 1.6M AMI meters and growing 

• 7,600 square mile service territory 

• Generation: 11,086 MW  
• System Peak Load: 12,762 MW 

• Annual Sales:  54,000 GWH 

 

• Michcon (Gas) 

• 1.3 million customers 

• 14,700 square mile service territory  

• 679 bcf of gas sales 

• Significant gas storage capacity 170 bcf 
• 12% of national gas storage 

• Vector (IN-MI-ON), Millenium and 

Bluestone Pipelines in NY and PA 
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Agenda 

• History of PI at DTE 

• Generation – Performance Center 
– Performance Optimization Framework 

– Fuel Cost Framework 

• Gas Operations 

• Distribution Operations 
– Condition Based Maintenance 

– AMI Analytics 

– PI Integrator for ArcGIS 

– Future 
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History of PI at DTE 
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1997 

•Generation 
Fleet  

2002 

•Nuclear 
Generation 

2004 

•Distribution 
per Tag PI 
System 

2007 
Enterprise 
Agreement 

•Fossil Fleet 

•1M tags 

•Distribution 
SCADA 
historian 

•500 K 
tags 

2010 

•AMI Meters 

•8 PI 
servers 

•Dedicated 
AF 

•40 M tags 

2011 

•Renewable 
Generation 

2012 

•Distribution 
PI System 
platform 

•AF 

•Web 
Services 

•Coresight 

2013 

•Gas 
Operations 

•PI Cloud 
Connect 

2014 

•Fossil Fleet 
AF 

•PI 
Integrator 
for ESRI 
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DTE Generation 

• Place holder for Generation presentation 
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750 MW wind  

20 MW solar 

and growing 
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DTE Gas 

Engaged Center of Excellence 

Leveraged training as part of EA agreement 

 

• Gas Operation Compressor Stations 
– Install AF server for Belle River and Willow Compressor Stations 

– Upgrade PI Server to the latest release (14K tags) 
• Install Coresight to display Belle River and Willow data 

• Install PI Server at 6 other Compressor Stations 

• Install PI at Bluestone Pipeline 

• Gas Control Control Center 
– Install SCADA-PI-Primate Control Center 
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DTE Distribution Operations 

• 450,000+ tags in SCADA historian 

• 27,000,000 tags and growing in AMI PI 

 

• PI to PI APS SCADA and DR historian to DO-PI 

 

• PI Historian 2012   HA configuration  

• AF 2012     (upgrading to 2014) 

• Coresight 2013    (upgrading to 2014) 
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Distribution PI System 
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SCADA / 

EMS 

Distributed 

Resources 

PI 

PI 

DO-PI Firewall 

Firewall 

Enterprise Service Bus 

AMI 

AMI PI 

PI – PI APS 

GIS 
PI Integrator  for ESRI 

PI Tools 

DMS 
Asset 

Management 
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• Quickly determine which 

devices are out of range 

• Provide consistant drill 

down capability to the end 

user 

Solution Results and Benefits 

Condition Based Maintenance 

pilots 

Business Challenge 

• Detect abnormal operating 

behavior of devices before 

failure 

• Reduce manual inspections 

• Device may not have 

monitoring equipment 

 

• Add assets to AF model 

• Create calculations using 

AF analysis 

• Visualize with Coresight and 

Datalink 

• Webpage report 

Detecting trouble before it causes a failure or escalates is 
key to Distribution’s Asset Health Strategy 
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Using PI for equipment analysis 
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SCADA / 

EMS 

Distributed 

Resources 

PI 

PI 

DO-PI Firewall 

Firewall 

Enterprise Service Bus 

AMI 

AMI PI 

PI – PI APS 

GIS 
PI Integrator  for ESRI 

DMS 

PI Tools 
AF Analytics 

Datalink 

Process book 

Coresight 

Asset 

Management 
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• Users can access full 

history of AMI information 

using process book, 

Datalink and Coresight 

• Tags are grouped to meter 

through AF 

• AFSDK applications 

Solution Results and Benefits 

AMI PI system 

Business Challenge 

• 24-288 daily reads, 17 values, 

2.7 Million meters (27 million 

tags YTD, projected 40M+ tags) 

• Capture AMI information for 

Analysis  

• Provide a common mechanism 

to view AMI trending information 

• Consulted COE, 8 PI servers 

• Implement MSP interface to DTE 

Enterprise Service Bus 

• Utilize PI System tools for 

analysis and visualization 

• Consolidate Events to Digital 

States 
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• Aggregation of Meter 

loading to transformer and 

distribution network for 

condition based 

maintenance 

• Voltage analysis for 

phasing 

 

Solution Results and Benefits 

AMI Analytics 

Business Challenge 

• How to use the vast 

amount of information 

generated by AMI  

 

 

• Implement PI web services 

and SDK applications to 

move data to High 

performance compute 

system and specialized 

offline calculations 

Aggregation allows condition based 
maintenance for devices with no sensors 

 

Comparison of voltage on meters at 
same transformer to validate connectivity 
and phasing 

 

Detect recurring events, usage patterns 
and loads, Plugin vehicles, Solar, 
momentary outages  
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• Rapid prototyping and 

iteration of algorithms and 

calculations 

Solution Results and Benefits 

AMI & AFSDK 

Business Challenge 

• Custom calculations 

needed for specific 

business units 

• Combining disparate sets 

of data across enterprise 

• Utilize AFSDK applications 

in c# and asp.net to mash 

up multiple data sources 

• Utilize AF analytics and 

formula data references 

Web Status dashboards for operations and equipment engineers 

 

Outage disposition recommendation based on Meter events 

 

Analysis of momentary outage events and voltage events for 

planning and power quality 

 

Data extraction for reporting 
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AMI Analysis  
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SCADA / 

EMS 

Distributed 

Resources 

PI 

PI 

DO-PI Firewall 

Firewall 

Enterprise Service Bus 

AMI 

AMI PI 

PI – PI APS 

GIS 
PI Integrator  for ESRI 

PI Tools 

Extraction 

for 

Analytics 

AF SDK 

apps 

DMS 
Asset 

Management 
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• Visualization of sensor 

status with Circuit map 

• Visibility in the field for 

nearby devices 

• History of device operation 

Solution Results and Benefits 

PI Integrator for ArcGIS 

Business Challenge 

• Determining where to send 

crew in an outage and 

minimize patrol time 

• Multiple different types of 

sensors, similar data 

• Allow crews to visualize 

sensor data in the field 

• Route Sensor data through 

PI AF 

• Use AF data references to  

consolidate data 

• Utilize PI integrator for 

ArcGIS 

Spatially visualize Real Time data in the office and on 

mobile 

 

Provide reporting at the point of activity 

 

Worked extensively with Beta team and DTE field 

personnel 
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AF configuration 
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Specific Device Elements  

(1 Phase) 

Aggregated Device (3 phase) 

Using data references 
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PI Integrator for ArcGIS Configuration 
• Template and root 

element is selected 
in PI Integrator 

 

• Key fields are 
identified  

• (key, Latitude, 
Longitude) 

 

• Streamserver is 
created and started 
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Fault sensors 
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SCADA / 

EMS 

Distributed 

Resources 

PI 

PI 

DO-PI Firewall 

Firewall 

Enterprise Service Bus 

AMI 

AMI PI 

PI – PI APS 

GIS 

XML interface 

PI Integrator for ESRI 

PI Tools 

Fault 

sensor 

Mobile 

Map 

Compute 

fault location 

Display 

Device 

Status, 

Faulted Line 

Device Health 

DMS 
Asset 

Management 
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Future Projects 

• Manual Logger pilot 

• Expanding asset health pilots for CBM 

• Expand Devices on map, integration of coresight 

• DRSOC upgrade 

• Event Frames for Outage and Scheduled 

Maintenance 
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Mobile generators ‘Portable Microgrid’ 

• Mobile 2 MW 13.2 KV diesel generators 

• Clean Parallel to grid and island mode transition 

• Synchronous operation of up to 5 units for 10MW 

anywhere 

• System connection in less than 2 hours in 

emergency 

 

• Onboard PI system on SEL 3355 computer 

• Process book displays for HMI 

• Multimode communications, cellular, mesh, radio, 

buffering mode 

• Archiving engine & equipment performance  

• Synchrophasor data collection to analyze 

Start/stop, synchronization and islanding events 
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DTE 4.8 KV 1.5 MW portable generator 
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Richard Mueller 

• muellerrj@dteenergy.com 

• Supervising Engineer Power Systems 

Technology 

• DTE Energy 
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