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DISCUSSION TOPICS

Context / Regulatory Drivers of U.S Smart Grid

Update on Demonstrations and Lessons Learned

Status of EISA 2007 directives

Path Forward

Candidate Outcomes to Frame Directions and 
Priorities

Next Steps to Consider
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Electric Grid In Transition 
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Energy Independence and Security Act (2007)

1. Increased use of digital information and controls technology to 
improve reliability, security, and efficiency of the electric grid.

2. Dynamic optimization of grid operations and resources, with full 
cyber-security.

3. Deployment and integration of distributed resources and 
generation, including renewable resources.

4. Development and incorporation of demand response, demand-
side resources, and energy-efficiency resources.

5. Deployment of `smart' technologies (real-time, automated, 
interactive technologies that optimize the physical operation of 
appliances and consumer devices) for metering, communications 
concerning grid operations and status, and distribution 
automation.

It is the policy of the United States to support the 
modernization of the Nation's electricity transmission 

and distribution system to maintain a reliable and 
secure electricity infrastructure that can meet future 
demand growth and to achieve each of the following, 

which together characterize a Smart Grid:
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Energy Independence and Security Act (2007)
(Cont)

6. Integration of `smart' appliances and consumer devices.

7. Deployment and integration of advanced electricity storage and 
peak-shaving technologies, including plug-in electric and hybrid 
electric vehicles, and thermal-storage air conditioning.

8. Provision to consumers of timely information and control 
options.

9. Development of standards for communication and 
interoperability of appliances and equipment connected to the 
electric grid, including the infrastructure serving the grid.

10. Identification and lowering of unreasonable or unnecessary 
barriers to adoption of smart grid technologies, practices, and 
services.

It is the policy of the United States to support the 
modernization of the Nation's electricity transmission 

and distribution system to maintain a reliable and 
secure electricity infrastructure that can meet future 
demand growth and to achieve each of the following, 

which together characterize a Smart Grid:
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What is the ñSmart Gridò and how can it 
help?

Demand-side resources participate with distribution 
equipment in system operation

Consumers engage to mitigate peak demand and 
price spikes

More throughput with existing assets; reduce need for 
new assets

Enhanced reliability: bounds impacts, local resources 
self-organize to manage contingencies

Provide demand-side ancillary services ïa boon to wind integration

The transmission and generation resources get smarter too

Improve the timeliness, quality, and geographic scope of the operatorôs situational awareness and 
control

Better coordinate generation, balancing, reliability, and emergencies

Utilizing high-performance computing, sophisticated sensors, and advanced coordination 
strategies

Add substantial IT ñsmartsò to bring digital intelligence and real-time 
communications and control through-out the power system to see 

and operate the grid as never before.
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GridWise Demonstration Projects

Olympic Peninsula GridWise 
demonstration 

Explored how consumers respond to real-
time pricing

Tested smart appliances in 112 homes for 
one year

Real-time, two-way market with real cash 
incentives

Grid FriendlyÊ Appliance demonstration

Tested device response to stress on grid 
and consumer acceptance of device in 
appliances

Installed in 150 dryers for one year
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Olympic Peninsula Demonstration 
Important Insights

Customers (including residential) will respond to 5-minute, 

real-time prices

Able to cap net demand 15% less than normal peak by auctioning 

available capacity to customers

Real-time engagement of customer demand response (DR) is key 

focus incentives in proportion to DR value they deliver

enable use of DR for ancillary services (regulation, spinning reserve)

backup generation ñfirmsò DR on local peak conditions for displacing 

distribution capacity (40% of total grid investment)

DR rates can be implemented with ñno losersò 

by debiting for actual load shape against an up-front billing credit
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Wide-Area Awareness of Grid Status

New metering technology takes 
sampling window from six seconds 
to 60 times per second é. and a 
GPS time stamp!

August 14, 2003 blackout reinforced 
the value of synchronous 
measurements for enhanced 
situational awareness

DOE and NERC driving a 
continental system;  FERC 
supportive

Phasor data will drive a new 
generation of monitoring, operator 
decision support and, ultimately, 
fast real-time controls to improve 
grid performance

North American SynchroPhasor 
Initiative (NASPI)
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Advanced Phasor Visualization 
and Decision Support Tools R&D

Wide Area Hybrid Grid Health Tool

 
Severe 

Disturbance

Severe Severe 

DisturbanceDisturbance

Visual views of RT Grid Security NVAC Power System View

Small Signal Analysis Tool


