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But the News Is Not All Good 

Electricity is the 

Elephant in the 

Room 
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Energy Use and Waste 2008 
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2/3 of Electric Generation is Lost Through Inefficiencies 

Å 39.97% of all fuel 

sources to go 

electric generation. 

 

Å 27.39 % of the fuel 

sources that go to 

electric generation 

is wasted.  Another 

way to look at is 

nearly 75% of the 

power that goes 

to electric 

generation is 

wasted.  This is 

power that is never 

used! 

 

Å 8.78 % of waste 

comes from 

buildings & 

industry combined 

ï that is only a 

THIRD of what is 

wasted by unused 

electric power.   
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The Electric Grid - A Complex System 

Not holistically designed, evolved 

incrementally.  Today: 

Å 30,000 Transmission paths + 180,000 

miles of transmission line 

Å 14,000 Transmission substations 

Å Distribution grid connects these 

substations with over 100 million 

loadsðresidential, industrial, and 

commercial customers 

Å 3,170 traditional electric utilities  

Å 239 investor-owned, 2,009 publicly 

owned, 912 consumer-owned rural 

cooperatives, and 10 federal electric 

utilities 

Å Electricity flows within three major 

interconnections along paths of lowest 

impedance (at the speed of light); yet 

grid is operated in a decentralized 

manner by over 140 control areas  

Å Demand is semi-uncontrolled. 
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ñWe cannot solve 21st 

Century challenges with 19th 

and 20th Century solutionsò. 

 

    Scott Minos 
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Are We There Yet? 

You have to know 

where you are going in 

the development of the 

Smart Grid. If you donôt, 

how will you know when 

you get there? 
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Key Trends and Drivers for a 2030 Electric Grid 

2008 2030 

3.1% renewable (non-hydro) 

6.0% hydro 

19.6% nuclear 

21.4% natural gas 

48.2% coal 

1.7% oil and other 
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ÅTo move to the previous scenario by 

2030 we need to develop and 

deploy a smart grid. 
 

ÅWe all have heard of a smart grid.  

But do any of us REALLY know 

what it is? 
 

ÅThe problem is there is no one 

definition agreed upon.   
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The Smart Grid is not so much of a 
άǿƘŀǘέ ŀǎ ƛǘ ƛǎ ŀ άƘƻǿέΣ ƳŜŀƴƛƴƎ 
that it is an enabler, not an                              
        objective.  It does 
        things to get one  
        to an end goal, but 
              is not the goal 
             itself. 
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Perhaps a good way to establish a 

working definition for the purposes of 

todayôs discussion is to first ask 

ourselves a more simplistic 

questionéone that is often overlooked.  

ñWhat is a DUMB grid?ò 
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So then, what is a 
smart grid? 
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Measuring is key, but 
simply measuring is not 
smart in and of itself. 
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The Smart Grid is all about management, therefore 
measuring is vital ς because what gets measured gets 
managed.   

Measuring energy is a key functionality and finds its 
place throughout the lifecycle of the grid such as 
generation, distribution and consumption of energy 
inside or outside of a building.  

The efficiency and quality of energy generation and 
distribution relies completely on the                                               
ability of the systems to measure key                                                      
components with high accuracy.  
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Electricity + Communication + Information 
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What is the Value of a Smart Grid?  
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Analyzing, Measuring and Communicating Data over a Smart Grid 

 

Each country and utility has its own reasons, 

strategy and understanding for a smart grid; 

therefore, different technologies are required 

to meet those needs.  

These technologies would not exist without 

a semiconductor solution - analog 

components that attach to the line to 

condition the signals and digital components 

for analyzing, measuring, calculating and 

communicating data over a smart grid. 
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Smart Grid ï Utilizing Digital Technologies to Enhance the 

Reliability, Security, and Efficiency of the Electric System 
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The Smart Grid is only 
as smart as the people 
ǿƘƻ ōǳƛƭŘ ƛǘΧ 

Χŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǇŜƻǇƭŜ 
who use it. 

Yet, Another Part of the Definition 
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The People Who Build It 

Utilities are mostly concerned with 
adjusting to the public rather than 
having the public adjust to them.  

Energy measurement during 
generation and distribution is 
much more complex than at 
consumption.  
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The People Who Build It 
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The People Who Build It 

ÅWhile understanding some of the 

possibilities a Smart Grid may be able 

to provide, utilities also have many 

concerns about these technologies.   

ÅCritics state that utilities simply do not 

want to invest capital into upgrades. 

ÅBut the reality is that their trepidation 

has many valid merits.   
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The People Who Build It 
 

ÅFor example, utilities are concerned over 

being forced to accept distributed power 

from customers.   

ÅUtilities cannot vouch for the integrity of a 

customerôs pv array, as an example, yet is 

being asked or required to accept power 

from it and to pay for that power.   

ÅOnce again, automation and other Smart 

Grid attributes are able to mitigate this, but 

not wholly, and certainly not to the level 

that would appease utilities. 
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The People Who Build It 

Equally as complex, the Smart Grid allows the utility to have 
greater ability to manage the grid for their needs.  But that 
is a double-edged sword.  It also allows the consumer to 
manage the grid for their own needs.  What ends up 
happening is that the grid is serving two masters, as it were.  
Automation helps, but is not the only answer.  

With so many people having some control over the power, 
the utilities are concerned about losing control.  They                 
rightfully point out that if the grid goes down they will  
      be the ones held accountable    
       even though it may not be solely  
        or even partially their fault.   
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Demand Response and 

Consumer Engagement 
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 A revolution doesnôt happen when 

society adopts new tools, it happens 

when society adopts new behaviors. 

        Clay Shirky, Digital Guru, and    

       NYU Prof. of Telecommunications 

 

 

But First, An Energy Revolution Full of New Ideas 
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ÅWe must motivate consumers and condition 
them to participate as knowledgeable and 
engaged partners in an energy economy. 

ÅMust run pilots 

ÅTime to Drawer ς have                                               
to run a pilot long enough                                                                     
to determine point of                                                
consumer apathy with the                                                                                          
technology (and throw it                                                    
in the drawer, as it were) 
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Without communication, the energy usage of 
appliances such as HVAC systems, dryers, 
heaters and plug-in electric vehicles (PEV) is 
unknown to utilities and energy customers. 
Communication enables the consumer and 
utility to gather and act on information in 
real-time and allows utilities to ease energy 
usage within the capacity of their power grid. 
This also permits data to be consolidated 
within residences, multi-dwelling structures or 
industrial facilities.  
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Communicating Social Norms 

Motivating: Norms, Networks, Goals, and Commitments 
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Market Appeal & Public Action 

Consumer Info:  Peer Comparisons & Time of Day  

Average steady state savings = 2.5% 

Source:  www.opower.com 
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Grid Modernization: The Social Factor 

One of the main 
concerns 
regarding smart 
grid 
implementation is 
privacy, along 
with the need for 
policies assuring 
that data 
collected by 
utilities is 
protected and 
utilized properly.  
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Grid Modernization: The Social Factor 

Individuals' electricity usage patterns describe their 
lifestyle, and that is why privacy is such an important 
topic for end-users.  At the same time, is just that 
characteristic that makes the Smart Grid so valuable for 
the utilities. 

 

There's a significant risk that user consumption data 
may be used for purposes ranging from targeted 
marketing to determining a household's habits.  
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Casual monitoring 
(Reactive) 

Spying                                    
(Active) 
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Reliability and Self-

Healing  
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Resilience rather than Resistance 

ÅIt is very difficult and expensive to make the grid totally 

resistant.   

ÅHowever, to make the grid self-healing to largely mitigate 

problems that may occur a very small percentage of the 

time it might well be more beneficial, effective, and 

affordable over than a system that may be resistant, but 

if made susceptible will be very damaged.   

ÅFor example, while cyber security is very important, 

there has never been a serious breach of the national 

grid.   

ÅStill, diligence is important because as we move more 

toward digital technologies and microgrids that threat 

increases.  
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The Importance of Interoperability Standards 

 Interoperability standards are the foundation of whether 

a smart grid will be deployed and commercialized. 
  

 Consumer, commercial, and industry acceptance will 

largely depend on whether there is clear definition of the 

technologies and rules that will be established.   
 

 Without it, entities will sit on the sideline waiting to see 

who the winners and losers will be. 

   Beta vs. VHS, BluRay vs. HD, Apple vs. Android 
 

 This is too important of an issue to allow it to be 

decided by any factors other than best technologies. 
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Demand Response and Distribution Grid Management 

Demand Response 

and Distribution 

Grid  Management  
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Daily System Load Curve- Goal is to Flatten 
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Other Load Profiles Showing High Variables Requiring a 

Very Flexible, Scalable, and Elastic Grid  

Daily Load Profile
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San Jose residence hourly 

load profile 

http://www.eoearth.org/image/San_Jose_Residential_load_profile.jpg
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Challenge - Balancing Generation and Load at the Same 

(Instantaneously) 

Load Generation  

Objective  

Less Variability - More Predictability  
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Wide-Area Situational Awareness 

Wide-Area 

Situational 

Awareness  
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Lack of Wide Area Situational Awareness Contributed to 

2003 Blackout 
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Timeline 2003 Blackout - 6 Minutes to Black 

48 

16:05:57 16:05:58 16:09:25

16:10:37 16:10:39 16:10:40 16:10:41

16:10:44 16:10:45 16:13:00
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SGIG Networked PMU Deployments Fill Key Gaps for 

National Coverage 
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YouTube - Florida Blackout 

Florida Blackout - February 26, 2008 

http://www.youtube.com/watch?v=V3BwTroU9XI
http://www.youtube.com/watch?v=V3BwTroU9XI
http://www.youtube.com/watch?v=V3BwTroU9XI
http://www.youtube.com/watch?v=V3BwTroU9XI
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Variable Power Source Integration 

Variable Power 

Source                  

Integration  
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Regional  

Diversity  

Different Regions of the Country Use Different Fuel Mixes to Generate 

Electricity 
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The Power Grid System Does Not Tell the Whole Story 
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Current Power Plants and Main Power Arteries 
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Current Nuclear Power Distribution 
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Current Coal Power Sources and Grid Delivery 
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Current Natural Gas (Erd Gas) Power Sources and Grid  

Delivery 
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Current Oil (Bunker Fuel) Power Sources and Grid  

Delivery 
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Current Hydroelectric Power Sources and Grid Delivery 
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Moving in the Right Direction, BUTé 

 éthe current grid has difficulty 

accommodating variable sources of power 

like wind and solar energy, the fastest-

growing sources of renewable power on 

the grid. As these resources begin to 

supply increasing percentages of power to 

the grid, integrating them into grid 

operations will become increasingly 

difficult. 
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Regarding Renewables... 

The physical reality is that 

geothermal, solar and 

wind, resources are 

usually located in remote 

places, while much of the 

power demand is in urban 

areas. 

                                                            

Furthermore, by 2030, 80 

percent of the worldôs 

population will live in 

urban areas and will 

require even more energy. 
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We cannot change where renewables 

are best captured or where they are 

naturally appearing, but we can impact 

this paradigm by investing in an 

advanced and larger power 

infrastructure for electricity to get from 

the interior to the coasts easily and 

efficiently. 
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Wind Power Transmission in 2030 and Beyond 
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Future Solar Power Distribution and Current Capacity 
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  Xcel Energy ς Alamosa System 

High variability due 

to clouds 

Challenge: Solar Energy Sources Are Highly Variable 

Output from an 

8MW solar PV 

panel in Colorado 

on 9/4/08 

 81 % drop in 5 

minutes 
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Variable Generation Resources Can Create Challenges for 

Reliability 
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High Penetration of Variable Generation Can Create 

Operational Challenges 
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Electric Transportation 

Electric 

Transportation  
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One of the key factors for acceptance 

of EVs in the marketplace will be the 

availability of charging stations.  

Charging stations are currently being 

installed in cities throughout the United 

States. For now, many municipalities 

and private companies are offering free 

recharges to EV owners as an 

incentive for these clean vehicles.  

However, as EVs gain market share, 

this "free refueling" is likely to come to 

an end, and a convenient way to 

charge EV owners for their "fill-upsñ 

charging station owners will be 

required.  

 

Enabling a Charging Infrastructure for EVs 
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This is an Example When Automation Can Create Value! 

Smart Grid technologies 
offer a potential solution 
to this problem, at least 
within the area served 
by the energy provider of 
the EV owner. With the 
Smart Grid, EVs can 
identify themselves to 
the charging station 
when they are plugged 
in, and the electricity 
used can be 
automatically billed to 
the owner's account 
without the need for 
cash or a credit card. 
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Policy and Regulation 

Policy and 

Regulation 
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Some PUCs and utilities aggressively pursuing efficiency,  
 

but itôs not enough. 
 

Need to break the link between utility sales and utility profits. 

 

 

 

 

 

Source:  IEE, State Electric Efficiency Regulatory Frameworks, July 2010 

Lost Revenue Adjustment 
& Revenue Decoupling 
Mechanisms for Electric 

Utilities by State 

The Challenge of Power Regulation 


