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!
• O u t a g e s a n d p o w e r 

q u a l i t y i s s u e s a r e 
e s t i m a t e d t o c o s t 
American business more 
than $100 bil l ion on 
average each year 
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• Since 1982, growth in peak 
demand for electricity has 
exceeded transmission 
growth by almost 25% 
every year. 
!

• Underinvestment: Only 
668 additional miles of 
interstate transmission 
have been built since 
2000.
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!
The Grid is struggling to keep up.

• 41% more outages affected 50,000 or more 
consumers in the second half of the 1990s than 
in the first half of the decade. 

• The “average” outage affected 15 percent more 
consumers from 1996 to 2000 than from 1991 to 
1995. 

• In many areas of the United States, the only way 
a utility knows there’s an outage is when a 
customer calls to report it. 
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• Our century-old power grid is the largest interconnected machine on 
Earth.  

• It consists of more than 9,200 electric generating units with more 
than 1,000,000 megawatts of generating capacity connected to more 
than 300,000 miles of transmission lines. 

Reliability Efficiency National 
Economy

Environment
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Reliability Efficiency National 
Economy Environment

Reliability  
• Today’s electricity system is 99.97% reliable 
• Allows for power outages and interruptions that cost Americans at 

least $150 billion each year — about $500 for every man, woman 
and child.  

• Several massive blackouts over past 40 years.  
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Efficiency 
• If 5% more efficient 
• Eliminating the fuel and greenhouse gas emissions from 53 million 

cars 
!

• If every American household replaced just one energy-saving bulb 
• light 3 million homes and save more than $600 million annually.

Reliability Efficiency National 
Economy Environment
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National Economy 
• Average Cost for 1 Hour of power interruption 

Reliability Efficiency National 
Economy Environment

INDUSTRY AMOUNT
Cell phone communications $ 41,000
Telephone ticket sales $ 72,000
Airline reservation system $ 90,000
Semiconductor manufacturer $ 2,000,000
Credit card operation $ 2,580,000
Brokerage operation $ 6,480,000
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Environment 
• The United States accounts for only 4% of the world’s population and 

produces 25% of its greenhouse gases.  
!

• Half of the electricity is still produced by burning coal. 
!

• Renewable sources of energy like solar, wind and geothermal must 
be integrated into the grid. 

Reliability Efficiency National 
Economy Environment
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Germany: PV solar power.  
Japan: Distribution automation.  
The European Union: More aggressive  “Smart Grids” agenda. 
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Simply, an electric system that is cleaner and more efficient, reliable, 
resilient and responsive. 

Overall vision: 
!
1. Intelligent 
2. Efficient 
3. Accommodating 
4. Motivating 
5. Quality-focused 
6. Resilient 
7. “Green”
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Intelligent - capable of sensing system overloads 
                  - prevent or minimize a potential outage;  
                  - working autonomously when conditions require resolution  
                     faster than humans can respond

Efficient - capable of meeting increased consumer demand without    
                  adding infrastructure 

Accommodating - accepting energy from any energy source 
                             - capable of integrating ideas and technologies

Motivating – enabling real-time communication between the consumer     
                      and utility 
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Quality-focused - capable of delivering the power quality necessary to  
                               power our increasingly digital economy and the data  
                               centers, computers and electronics.

Resilient - increasingly resistant to attack and natural disasters as it  
                  becomes more decentralized and working with Smart Grid  
                  security protocols 

“Green” - slowing the advance of global climate change and offering a   
                 path toward significant environmental improvement
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The problem with peak 

Electricity must be consumed the 
moment it’s generated.  
!
At peak time:  
->> Must bring peaker plants 
online to ensure reliability and 
meet peak demand. 
!
->> Peakers are expensive to 
operate 
!
->> Sit idle for most of the years. 
!
!
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The problem with peak 

In making real-time grid response a reality, a smarter grid makes it 
possible to reduce the high cost of meeting peak demand. 
!
It gives grid operators far greater visibility into the system, 
Advanced Metering Infrastructure (AMI)  
!
enabling them to control loads in a way that minimizes the need for 
traditional peak capacity 
Electricity market, Real Time Pricing  
!
In addition to driving down costs, it may even eliminate the need to use 
existing peaker plants or build new ones – to save everyone money 
and give our planet a breather. 
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• Internet 
->> affordable, rapid and universal communication  
!

Consider for a moment your iPod, YouTube, internet banking 
!
We had no idea that the internet would revolutionize so many aspects of our 
lives. 
!
!
. 

The Smart Grid just represents the relatively simple 
extension of this movement to power consumption!
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THANK YOU

Qinran Hu 
Email: qhu2@utk.edu


