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Duke Energy's Utility ofthe Future Initiative 
Vision 

Our vision is to transform the operation of our 
electric power grid and gas distribution 
network by creating a networked 
infrastructure capable of delivering and _- ^ * 
receiving infornnation from intelligent devices 
distributed across our power and gas system, 
automating components of the distribution ^ ... 
system and leveraging the network for - j " ^ 
improved operational efficiencies and 
customer satisfaction. 

Definition 

Utility of the Future is a comprehensive 
improvement to our electric and gas delivery 
system to provide the right information at the 
right time to the right places to optimize 
system performance, increase reliability, 
reduce outages and outage duration, deliver 
customer benefits, and extend energy 
efficiency to the fullest extent possible. 
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Aciiieving the Digital Grid Vision with Technology 

Vta^:'iir<V..i:i^.U^-.^-:.:-L-JL-:-; 

Electromechanical 

One-way communications (if any) 

Built for centralized generation 

Radial topology 

Few sensors 

"Blind' 

Manual restoration 

Prone to failures and blackouts 

Manual equipment inspections 

Emergency decisions by 
committee and phone 

Limited control over power flows 

Limited price information 

Few customer choices 

Digital 

Two-way communications 

Accommodates distributed 
generation 

Network topology 

Monitors and sensors throughout 

Self-monitoring 

Semi-automated restoration and, 
eventually, self-healing 

Adaptive protection and islanding 

Monitor equipment remotely 

Decision support systems, 
predictive reliability 

Pervasive control systems 

Fully available price signals 

Many customer choices 

Consider the fo l lowing: 

> What would it cost to read meters daily? 

- Much larger workforce, equipped with 
vehicles and readers 

> Could service be activated (or 
terminated) within the same business 
day? 

- Much larger workforce with vehicles 

> Can real-time pricing occur? 

- Need to send a price signal and have 
meters that can read multiple increments 

> In home communications are impossible 

- Infrastructure doesn't exist 

> Could prepayment plans be established? 

- Execution of turning on/off very 
burdensome 
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utility ofthe Future: A Forward-looking Solution 

> Maximizing long-term benefits requires 
investing in infrastructure capable of 
meeting current and future needs 

> Moving towards the Utility ofthe Future 
provides accelerated benefits that aren't 
achievable at lower level solutions 
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utility ofthe Future: Building for Future Needs 

Interoperability and open Internet Protocol based standards 
Helps prevent futuie stranded costs 
Enables easier deployment of new technulogies 
' Hows technology adoption without replacement 

Technological Obsolescence 
- stranded assets and costs 
- Proprietary technology reduces future options 
- Incremental investment to build the digital grid vision after Implementing AMI is unknown 

Enabling the home is^ah' open issue 
Hori.e irea networks dan exist throiligh the power line or wireless 
fvLsbages fromithe back office to the'home may need several med(i|ms 

" ^ - Wfred and wireless'should be avail,̂ li|le to commilinibate into the hom'eu, ^ 
'^ Communicating exclusively through Wmeter may limil access to the home network 
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The Benefits of the Digital Grid - Operations 

Metering Reduced meter reading costs fctuibibhment replacement and 
testing leduced theft impiovedaccuiacy fewei unoccupied 
piemises costfa and the ability to diaqnose meteis lemotelv 

Outage improvement in outage detection, duration and repair verification 

Direct Load P^^k shaving for residential and commeicial loads decreased , 
Control 'Sberve genetation reduced emissions 

Distribution Reduced capacitor and substation inspection costs; improved 
VAR management, system voltage control, and continuous 
voltage monitoring; more accurate asset management; enhanced 
system fine-tuning 

i S ^ c e l S h e ^ S 1 0 r ) ^ ^ \ center efficiency, imej billing exc^tipr|s, 
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The Benefits ofthe Digital Grid - Customers 

Point of 
Service 

Tariff 
Optionality 

Energy Services 
Offerings 

Service 
Improvements 

IntindULtioii of le notp inilMtion ti ir^ffi aiid terminMr n of "̂ t-iyice 
iiniHi-..-Jsf oodct iutomL?tL d sucni cc iiniMnd-e oni^'^ioi 
ini| fl \'-m='iit '111*̂ *̂  CM iti n spe- J 

Increase in the customer choice for rate plans (e.g., prepaid plans); 
individualized programs and additional payment conveniences 
(eCommerce); enable time of use and/or critical peak pricing rate 
offerings 

Intndiirtion o+ enri^y e%i-tv vf ro TTfis twdenenys'^v'inas for 
itjbidential a iJ non tesidbntial cubtc leis dbiKy lo offer lodd conlrol 
initiatives 

Elimination of meter access issues and estimated meter reads; 
increased power quality; more reliable and better power quality 
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The Benefits ofthe Digital Grid - Societal 

Concepts evaluated In the SAIC & EPIC study 
Reduction in peak demand, 
Power quality, reliability, and system availability and capacity 
improvement due to improved power flow. 
Increased capital investment efficiency due to tighter design 
limits and optimized use of grid assets. 
Environmental benefits gained by increased asset utilization 
and reduced peak demand. 
Reduction in restoration time and reduced operations and 
maintenance "due "to i3re5Tctfve anaiWcs aiidself^heaffng 
attriFute'ot Ihe grid, 
Other benefits due to .seif-diaqnosinq and-self healing, 
Increased safety for ernpioyees and customers, 
Reduction in congestion cost, blackout probability, and forced 
outages/interruptions, 
Increased integration of distributed generation resources and 
higher capacity utilization, security and tolerance to 
attacks/natural disasters, 
Job creation and increased gross regional product, 
Tax savings forthe utility from a depreciation increase 

Comparative Financials 

SAIC study for EPIC (SDG&E system) 

> Annual Societal Benefits: $69.8IVIM 

> Discounted over 20-years and 
adjusted on a per-meter basis for 
Duke Energy Ohio's size, it equates 
to $355IV1M 

ConEdison - New York AMI Filing 

> Societal Benefits(15-yr PV): $261 MM 

> Adjusted for 20-year present value 
and a per-meter basis for Duke 
Energy Ohio's size, it equates to 
$75MM 

Legend: Quantified by Duke Energy Partially Quantified by Duke Energy Not quantified by Duke Energy 
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Duke Energy - Ohio 
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Number of Meters: 1,216,000 

- 456,000 Gas Meters 

- 760,000 Electric Meters 

>Rollout: 5 year straight line 

>Total Cost: $316-341 Million 

>Cost per Meter: $260-$280 

>NPV: ($55)-($70) Million 

> Project Life Cyde: 20 years 

Cincinnati, OH 
The Cincinnati deployment will corifî uî ::iTieters (Gas and Electric) along vwtlr ;cdrnmunication 
systems, both meshed wireless and digitsil cellular. 

Distribution assets will also be connected to the network and back office integration systems. 
Customers willbe connected to an online portklwhere energy information gathered from the system 
can be delivered to shape energy usage. 
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Duke Energy's Utility o f t h e Future Initiative 

Investing in infrastructure will benefit customers into the fMre 

Achieving operational, customer and societal benefits requires 
investment in technology 

-• Full functionality and benefits of the equipment may not be 
realized until utility systems and customer behavior evolve 

Investments open, IP based ,,,systems vyill reduce the potential fQ|, 
stranded costs'̂ nd optimize'future technology adoption 
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