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Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)
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ÅOn August 13, 2003 about 

2pm a HV line in northern 

Ohio experienced a fault

ÅFault then effected systems in 

New York and Massachusetts 

ÅSystem operators had no 

information that an event was 

occurring

Å28 million people without 

power for 4 days

ÅEstimated cost:  $10 Billion 

USD

2003

Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010) 

:  August 14, 2003 Blackoutñ  
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Base load generation: 
Coal, nuclear, hydro

Load-following generation:
Coal, combustion turbine

Peak load generation:
Combined cycle natural gas, bulk storage
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Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)



2020 SUMMER LOAD IMPACT ïNO UTILITY INVOLVEMENT *
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*Based on predicted 1.6 million Evs on the SCE grid

2020 SUMMER LOAD IMPACT ïWITH UTILITY INVOLVEMENT *
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Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)
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growth 30% by 2030
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Federal

State

Federal
Energy
Regulatory
Commission

NIST

Title XIII, Section 1305 of EISA

NIST

Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)

http://www.energy.gov/index.htm


Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)



1 Appliance and consumer electronics providers

2
Commercial and industrial equipment manufacturers and automation 
vendors

3 Consumers ςResidential, commercial, and industrial

4 Electric transportation industry Stakeholders

5 Electric utility companies ςInvestor Owned Utilities (IOU)

6 Electric utility companies - Municipal (MUNI)

7 Electric utility companies - Rural Electric Association (REA)

8 Electricity and financial market traders (includes aggregators)

9 Independent power producers

10
Information and communication technologies (ICT) Infrastructure and 
Service Providers

11 Information technology (IT) application developers and integrators

12 Power equipment manufacturers and vendors

13 Professional societies, users groups, and industry consortia

14 R&D organizations and academia

15 Relevant Federal Government Agencies

16 Renewable Power Producers

17 Retail Service Providers

18 Standard and specification development organizations (SDOs)

19 State and local regulators

20 Testing and Certification Vendors

21 Transmission Operators and Independent System Operators

22 Venture Capital

Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)



The Need for Standards

Å Standards 

ïProvide a foundation that can be built upon

ïAllow for interoperation

ïEncourage innovation

Å Standards should not restrict unnecessarily

Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)



Electric Vehicle Standards

1547 (Distributed energy interconnection)

Smart Energy 2.0

J2293 (Communication)

J1772 (Connector)

61850 and 61970/61968 Information models

Demand response
& price signaling

C12 (Meter)

National Electric
Code

(Enclosures)

National
Electric

Safety Code

(Battery)

Eric Simmon ,An Introduction to The Smart Grid (2010)



Smart Grid Interoperability Panel

Source : NIST, Eric Simmon ,An Introduction to The Smart Grid (2010)



NIST

NIST Three Phase Plan

15

PHASE 1
Identify an initial set of 

existing consensus 
standards and develop 
a roadmap to fill gaps

PHASE 3
Testing and 
Certification 
Framework

March September2009 2010

PHASE 2
Establish public/private 
Interoperability Panel to 

provide ongoing 
recommendations for 
new/revised standards

Eric Simmon ,An Introduction to The Smart Grid (2010)



Release 1.0 NIST Roadmap

Eric Simmon ,An Introduction to The Smart Grid (2010)



2 DOE

Source : Jim Eyer, Garth Corey , Energy Storage for the electricity Grid  (2010)



Å /kW Ҧ

Å MW
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Source: Jim Eyer, Garth Corey , Energy Storage for the electricity Grid  (2010)
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Source : Jim Eyer, Garth Corey , Energy Storage for the electricity Grid  (2010)



11 Time-of-use Energy Cost Management

Residential to medium sized commercial/industrial users.
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Source : Jim Eyer, Garth Corey , Energy Storage for the electricity Grid  (2010)
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#11 End User

$/kW 

( MW )

$78.7 billion
Source : Jim Eyer, Garth Corey , Energy Storage for the electricity Grid  (2010)



#16 Renewables Capacity Firming

14:00-14:23 14:00-14:23

$29.9 billion
Source : Jim Eyer, Garth Corey , Energy Storage for the electricity Grid  (2010)
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NREL

2010



NREL
PHEV/EV Li-Ion Battery Second-Use Project
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GM ABB
(2010.9 21)

1 GM Press release2010-09-21
http://media.gm.com/content/media/us/en/news/news_detail.brand_gm.html/content/Pages/news/us/en/2010/Sept/0921_volt

2 ABB Press release2010-09-21
http://www.abb.com/cawp/seitp202/d3e2f486303c1d47c12577a500479955.aspx

ABB and General Motors have signed a non-exclusive memorandum of understanding to cooperate on a research and development 
project that ill investigate uses for electric vehicle batteries once their useful life in the vehicle is over.(ABBPress release
2010-09-21

ABB GM 2003 GM ABB CEO Percy Barnevik

GM ABB Li 2 2

GM 2010

PHEV Volt 2

http://media.gm.com/content/media/us/en/news/news_detail.brand_gm.html/content/Pages/news/us/en/2010/Sept/0921_volt
http://www.abb.com/cawp/seitp202/d3e2f486303c1d47c12577a500479955.aspx


GM ABB
(2010.9 21)

Renewable Energy Storage:

Grid Load Management:

Back-up Power Supplies for 

Communities:

Time of Use Management:

Engineers and researchers from both companies are working together to study:

GM)

Managing the intermittency of wind and solar 

resources

Mitigating spikes in electricity demand

Providing backup power be used by 

communities during power outages caused 

by storms or other natural disasters.

Allowing cheaper off-peak power to be used 

during peak periods
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ïEPRI

http://intelligrid.epri.com/Smart_Grid_Information_Sharing_Calls.html


