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Duke Energy Indiana

• Serve portions of 69 Indiana counties

• Approximately 7,500 megawatts of 
generating capacity at 13 plants

• Service area covers 23,000 sq miles

• Approximately 822,000 residential, 
commercial and industrial customers

• 370 transmission substations with 
1,124 feeder circuits

• 22,000+ miles of distribution lines 
5,800+ miles of transmission lines

• 600,000+ distribution poles and 
56,000+ transmission poles

• 240,000+ distribution transformers
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Our Approach
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Guiding 
Principles

Grid investments create value:

CUSTOMER ENABLING
Offer choice, control and flexibility 

RELIABLE & SMART
Automate grid, limiting need for human 

interaction
Anticipate and mitigate failures, 

reducing power outages

SUSTAINABLE
Strengthen local economies 
Enhance safe work environments
Positively impact communities through 

new jobs 

Investing in the Indiana Electric Grid

Investing in the Indiana Electric Grid
1. Transmission Substations & Lines 
2. Distribution Substations & Lines
3. Reliability Improvements
4. Grid Automation
5. Integrated Volt-Var Control
6. Advanced Metering Infrastructure (AMI)
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$1.4 Billion in T&D Grid
$200 Million in Advanced Metering
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300 miles of underground cable replacement 
and 400 miles of cable injection

115 Poor Performing Circuits

260 miles of deteriorated 
overhead conductor replacement 

33,000+ Ground Line Treatments / 
Pole Replacements

Distribution Reliability Improvements
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98 switchgear replacements and 1,500 
ground mounted equipment replacements

125 Live Front Transformer 
Replacements

42,500+ Transformer Retrofits

105 Manual Switch 
Replacements

Distribution Reliability Improvements
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355 Transmission Relay Terminal Upgrades, 
81 Transmission Bank Relay Upgrades & 
472 Distribution Circuit Relay Upgrades

232 Transmission Circuit Breaker 
Replacements (Oil to SF6)

2 Transmission Transformer 
Replacements

36 Distribution Transformer 
Replacements

355 Transformer Bushing 
Replacements

213 Distribution Circuit Breaker 
Replacements (Oil to Vacuum)

Other Substation Upgrades – Remote Monitoring & Control of Substation Devices (Communications & RTUs), Load Tap 
Changer Replacements, Monitoring of Transmission Auto Throw-Over Schemes, Adding Remote Monitoring & Control to 
Substation Line Switches, Eliminating Ground Switches, Voltage Regulator and Capacitor Control Replacements 7

Transmission Improvements
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9600 Transmission Pole 
Replacements (Wood to Steel)

Crossarm Replacement

59 Aluminum H-Structure Replacement

Static Wire Replacement

Other Transmission Line Upgrades – 69 kV Line Rebuilds, Galloping Conductor Mitigation, 
Transmission Line Switch Replacement, Transmission Line Switch Motor Mechanisms & SCADA

Transmission Improvements
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3,300 existing Cap Automations, 
786 new installs, 525 repairs, 

2,460 Oil Switch replacements

285 miles of overhead wire upgrade 

234 existing Voltage 
Regulator Bank Automations 

and 565 new installations

33 Recloser Replacements 
and 46 Self-Healing Schemes

Updated Distribution 
Control Center Consoles

825 Medium 
Voltage - Current 

Sensor installations

Distribution Grid Automation
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System Reliability & Automation Benefits
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System Reliability
• Maintaining and improving the reliability of the T&D system through 

replacing aging infrastructure and grid modernization 
• Operational flexibility and system resiliency, especially during storms
• Risk profile reduction of 29%

System Automation
• Real-time system monitoring and data acquisition
• Two-way communication with field equipment
• Real-time outage verification
• Fault locating
• Self-Healing Networks
• Auto Sectionalization
• Efficient resource dispatching

Economic Impact
• Estimated to generate or support over 5,000 jobs
• And approximately $180 million in state and local tax revenue
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Integrated Volt-VAR Control (IVVC)
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• The objective is to maintain acceptable voltage levels at all points along 
distribution circuits from the substation to the last customer

• Target 2% system volt reduction, resulting in target 1% system energy 
reduction on enabled circuits

• 24/7/365 operation on 179 distribution substations and 543 circuits

• Representing approximately 50% of the total quantity of DEI distribution 
system

• Approximately 6,800 MW of peak retail load will be under IVVC control

• Distribution Management System monitoring and control

• Regulators, Capacitors and Sensors with two-way communications

• Technology has been proven and is in-service in Duke Energy 
Carolinas and Duke Energy Ohio

IVVC Benefits
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• Enhanced Distribution System Efficiency & Optimization
• Two-way communication and remote operation of field equipment
• Enhanced Voltage Control – Substation to End-of-Line
• Peak Demand Reduction
• Reduction in kWh Energy Usage on enabled circuits
• Generation Fuel Reduction shared by all customers
• Deferral of new generation construction
• Avoided Maintenance
• Spinning Reserve Capacity
• Environmental Footprint Reduction - SO2, CO2 and Nox

• Projected benefit of $219 million over 20 years
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Customer Value: Advanced Metering

Key to Enabling Our Customers

• Provides usage data so our customers 
can make informed energy choices

• Enables more flexible payment options

• Supports a smarter, more reliable grid, 
better able to integrate distributed energy 
resources

Immediate Benefits
 Remote capabilities
 Customer information
Hourly usage data
More opportunities to 

manage energy costs
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Enhanced Services  
(Coming Soon)

 Smart Meter Usage App
 Outage Notification
 Usage Alerts
 Pick Your Due Date
 Prepaid Advantage
 Outage management support

Indiana Conference on 
Energy Management

8/16/2017

Andy Witmeier, MISO Operations
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MISO Reliability Coordination Area, June 2013

Who is MISO?

What Does MISO Do?

Manage Power Grid Plan Future
Help with Buying & 
Selling of Electricity

MISO is a service company 
that provides reliability to the 
electric grid

Administers four markets for 
electricity producers and 
users on a wholesale level

Determine and approve new 
equipment needed to 
sustain long term reliability
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MISO manages the grid across 15 States 
and the Canadian Province of Manitoba 

MISO Reliability Coordination Area, June 2013

The U.S. electric transmission grid 
transfers electricity from power 
generators to electrical substations.



11

How is electricity delivered to homes and 
businesses?

generation

substation
(lower voltage)

transmission
(high voltage)

distribution

transformer
home school

MISO’s role in the overall process 
is here.

business

22

How can MISO interact with a Smart City, 
Home or Business?

Real Time Dynamic Pricing through LMPs (Locational Marginal Price)
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Who uses LMP now?

Generators:

Loads:

24

Who might in the future?
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SMART CITIES
Kip Tew

Ice Miller LLP 
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What is a Smart City? 
• A city that harnesses the power of technology to make a city 

safer, more efficient, and more customer friendly. That includes 
the following: 
• Smart traffic movement- we already see what the power of data can do 

for traffic with WAZE and Google Maps. The future will include traffic 
signals that adapt to changing flow and volume

• Water quality and quantity monitoring

• Pavement sensors

• Enhanced safety sensors that will aid law enforcement 

• Using and compiling data to attain greater knowledge of trends of all 
kinds, including air quality and health quality

• Emerging smart cities include Chicago, IL; Auckland, NZ; 
Boston, MA; Austin, TX. 

• The EU is the leader in smart city development and technology.

Why Should We Care? 

• By 2050, the human population will have reached 9 billion 
people with 75% of the world’s inhabitants living in cities. 
Smart technologies can help address some of the 
challenges of rapid urbanization by improving services 
and managing their efficiency. – Volker Buscher, ARUP 
Director and Smart Cities Forum member (UK)

• Smart cities can help cities become better equipped for 
the future. Streamlining public services and utilities 
through technology improves the lives of all citizens. 
Urban management will shift to this model over time in the 
areas of lighting, parking, transportation. 
• The Indianapolis Parking App is an example of a small scale “smart 

city” addition to Indianapolis
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Regulations Considerations

• Three levels of standards to consider:
• Strategic level: provide guidance to government leadership on the 

process of developing a clear strategy 

• Process level: Cover good practice in procuring and managing 
cross-organizational and cross- sectional smart cities projects

• Technical level: Cover the practical requirements for products and 
services

• Regulations are necessary for this process to be 
successful because:
• They align objections to focus efforts;

• Parties have a clear understanding of benefits and risks 

involved

• A regulatory construct helps keep pace with real market rates

Regulation Considerations

• Revenue erosion from distributed energy resources, 
energy efficiency, conservation voltage reduction 

• Ability to leverage existing infrastructure for service 
expansion or brand new services

• Proactively promote electric or other forms of alternative 
transportation technology within the city 

• Allow utilities to continue to provide reliable services while 
expanding to meet the needs of residents

• Leverage utility communication networks already in place 
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Energy’s Central Role 

• Collaboration between cities and utility companies is 
paramount for smart city success
• Business models

• Infrastructure

• Public service enhancements

• Utilities can play a very unique role in acceleration smart 
city development
• Technology adoption

• Technology coverage and equity

• Financial capacity

Ex: Small Cell Towers
• Small cell technology can be placed on existing poles or built 

• They are low profile, compact, have a low power output 

• Provide capacity and increased data consumption speeds for today’s 
growing cities

• Allow for citizens to better use technology 

• Can prepare cities for 5G and increased IoT usage 

• Without the increase in capacity, smart cities may not be feasible 



17

Wireless Network Innovation 

• Former FCC Chairman Tom Wheeler recently 
summarized the development of wireless networks. 
Paraphrasing his summary:
• 1G- first generation (around 1983)- analog voice

• 2G- second generation (around 1991)- digital with talk and text

• 3G- third generation (around 2001)- allowed for Internet 
connectivity 

• 4G/LTE- fourth generation (around 2009)- completed the digital 
migration, enabled higher speeds, allowed for video and apps 
(WAZE, Uber, Snapchat, Lyft) 

Wireless Network Innovation

• The FCC’s 19th Mobile Wireless Competition Report 
(2016)
• From 2009-2015, wireless providers invested ~$177 billion in 

wireless

• Coverage snapshot at the end of 2015
• 99.9% of the population had mobile wireless/ 99.5%-99.7% had LTE 

(mobile broadband)

• 97.0% of road miles had mobile wireless/91.6% -92.0% had LTE (mobile 
broadband)

• 80.7% square miles had mobile wireless/ 71.1%- 71.6% had LTE 
(mobile broadband)
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Wireless Next Steps
• Small cells and Distributed Antenna Systems (DAS)- These systems 

operate at low power and add capacity off the “macro” network to 
serve concentrated populations of users. 
• They can be used to fill dead spots, create hotspots, or generally to increase 

range and capacity in densely population rural areas
• They can also reduce handset battery life through reduced power consumption 

• 5G- uses high frequency (> 26 GHz), millimeter bandwidth
• Does not travel as far, may have issues circumventing obstacles but 

provides higher speeds and greater capacity
• Targeted at automobiles, drones, virtual reality, and phones
• Flexible in that it can prioritize throughput for streaming video, quick response 

for online gaming
• May prevent slow service in crowded environments (e.g. football games, 

Indianapolis 500) 

• Apple Inc. recently filed an application with the FCC to test 5G in 
Cupertino, CA

Potential Issues

• Operational Capacity 
• Permitting timelines

• Small cell pole locations and the structural integrity 

• Right of Way Access
• Taking? 

• Right of way management through regulation-
• Water, Sanitary sewer, Storm sewer, Natural Gas, Electric, Cable, Telecom 

• Zoning and Land Use Planning
• Design standards 

• Permitting Fees

• Budget Constraints
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Current Smart Cities Around the Globe
• Columbus, OH

• Recently won a $50 million grant from U.S Department of Transportation and Vulcan, Inc., to develop intelligent 
transportation 

• People will be able to use the MyColumbus App to access real time information about traffic and have a pass payment 
system on their phones

• Also will test an autonomous fleet of vehicles
• Chicago, IL 

• Small cell towers have been placed around the city
• In 2015, University of Chicago received federal money to improve and grow Chicago’s IoT
• Part of the EPA’s “Village Green Project” which combines smart city technology and air pollution 

• Portland, OR
• Was among the seven finalists in the same grant money bidding as Columbus
• Installed FIWARE- a group of platforms for creating apps to power a smart city and anyone can build one
• Working on UB Mobile PDX, an app that takes all of the different forms of Portland transportation and puts them on one 

app
• Mumbai, India; Bombay, India; Surat, India; Pune, India

• Used technology to help eliminate the congestion, public housing crises, and utility issues that hurt the country’s 1.3 billion 
people 

• Improving residents’ quality of life through the addition of these services 
• Barcelona, Spain

• In 2012, deployed responsive technologies in public transit, parking, street lighting, and waste management 
• Has 500 kilometers of fiber optic cable within the city that enable them to keep implementing smart technology, like the 

Lighting Masterplan 
• Has saved $58 million on water, increased parking revenues by $50 million and generated 47,00 new jobs 

• Bristol, UK 
• Will be testing out 5G connectivity across the city 
• Created a city network operating system that allows citizens to streamline their lives 


