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Detroit Edison

E Tenth largest US electric
utility

E 7,600 square mile service

E 2.2 million customers

E $4.9 billion in revenue

F Gen Capacity: 11,080 MW

F Annual Sales: 50,000 GWH

E Eleventh largest US natural
gas utility

E 14,700 square mile service
territory throughout
Michigan

Z 1.3 million customers

E 679 bcfof gas sales

£ $1.8 billion in revenue
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Michigan Electric Utilities

A Investor Owned Electric Utilities = 9

A Cooperative Electric Utilities = 12

A Municipal Power Utilities = 40

Nationally

A Number of Electric Utilities in USA ~ 3,000
A Many Regional Energy Markets

A Various forms of regulations at the state levet
Distribution System




Smart Grid Conceptual Model
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Distribution circuits & adjacent circuits
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Residential Circuit Detalls
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V2G Applications Poweryoy

/ Peak Power
——— \Ancillary

PEV Services Grid
regulation

Energy Storage for «
Renewables

Courtesy ofJasnalomic - Calstart
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Radial topology
A Not created for brdirectional flow of energy

Maintain circuit reliability

Sufficient capacity to serve load

Maintain voltage within standards

Power quality

System protection coordination

Distributed Energy Resources PV, Wind & PEV

High penetration of DER is a concern due to
variability of generation
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4 Voltage

A Overvoltage

A Fluctuations
4 Increased duty

A Feeder regulators

A Load tap changers

A Switched capacitor banks
» System Protection

A Relay desensitization

A Unintentional islanding Birmingham, AL (ay 14, 2010
4 Impact on demand

A Masking peak load

A Reducing power factor
» Power Quality

A Harmonics °
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Utilities will not allow DER to connect to circuits
without evaluating their consequence

Islanding of DER Is a concern

A V2G enabled EVSE will be considered to be a DER
at nameplate

Upgrades are usually burdened by DER project
Higher penetration of DER needs to be managed

DER need to metered (who certifies)
A Market

A Utility knowledge
Smart inverters can help manage DER
A Working Groupz Brian Seal, EPRI
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Smart inverters at the
Point of Common
Coup”ng (PCC) 1547 Interconnection Terms

Area E[lectric Power System (EPS)

Effective communication BN IS

PCC Point of Common PCC

network or autonomous B pEETaTy =
Must have adequate =
standards In place = o | [onem =
A SAE - T

A IEEE

A UL listed

Ty T



Interoperability Smart Grid Concepts

Svystems Approach
Interconnection & Interfaces
Technical Standards
Advanced Technologies
Systems Integration

Bulk Power Substations
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V2G - Vehicle to Grid (Concept)

What needs to be done in this area:

- Business Cases | ©rid Operator & GPS

= Hardware s }-—‘r—"
Requirements 3 L Pover

= Communications/ | _Response
Metering/Billing \ }’Q‘UF

= Interconnection Aggregator — _gEm ]
Requirements/ ]‘ Provider |
Standards - oolhlitng

= Utility Contracts

k= !} Driver Usage Profile and
. Preferences

4 IEEE o




Vehicle-to-Grid Domain Expert Working Group
Subgroups

A Cyber Security

A EV as Source

A Privacy

A Regulatory Issues

A Roadmap

A Roaming

A SubMeter

A Advanced Use Cases
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Ensure adequate standards are in place
A SAE

A IEEE

A UL Listed

Demonstration projects

A Laboratory with proposed standards
A Commercial fleet Is most promising
A Multiple ISO/RTO business cases




