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Overview of Smart Grid Challenges 

» Some Context 

» Smart Grid Definition 

» The Business Case? 

» The Need for Learning and Experimentation 

» Customer Interaction, Behavior and Acceptance  

» Complexity 

» Interoperability,  Standards 

» Organizational Challenges 

» Regulatory and Policy Challenges 
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Some Context— 
Infrastructure Transformations 

» Divestiture of the Bell System:1984 
 Black Phones to iPhones 

 Services Like Skype, Tiered Billing and Pre-pay Phones 

 25 Years and Evolving 

» Growth of the Internet 
 1981 to 1995, Internet Not Broadly Known 

 1995 to today, Global “Explosion” 

 15  (or 30) Years and Evolving 

» Cable TV, Video-On-Demand 
 Key Initial VoD Trial, 1992, Time Warner Tampa Bay 

– Shelved Until Late 1990s, Early 2000s 

– Reality of Customer Perception…Costs of Moving Too Slow 

 Enter TiVo, NetFlix, Hulu… 
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» Modernization of the electricity delivery system 

 Monitors, protects, and automatically optimizes operation across 
interconnected elements. 

 Spans the entire system 

» Characterized by a two-way flow of electricity and 
information 

 Creates an automated, widely distributed energy delivery network. 

 Incorporates the benefits of distributed computing and communications 
to deliver real-time information. 

 Enables the near-instantaneous balance of supply and demand at the 
device level. 

 

  

Definition of Smart Grid (NIST) 

Source: Paraphrased from: “Report to NIST on the Smart Grid Interoperability Standards Roadmap,” Prepared by EPRI 

(June 17, 2009). 
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PROMISED BENEFITS 

» Improve power factor and more 
efficient use of existing infrastructure. 

» Defer need for capacity expansion and 
extend the useful life of assets. 

» Maintain high reliability at lower 
long-term cost. 

» Enable greater integration of 
responsive resources, including 
renewables. 

» Provide the consumer with greater 
choice in their energy use. 

 

  

Why Smart Grid? 

Source: “NIST Framework and Roadmap 

for Smart Grid Interoperability Standards  

Release 1.0 (Draft),” Office of the National 

Coordinator for Smart Grid 

Interoperability,  NIST (September 2009).  
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What Is The Business Case?  
(AMI Example) 

6 

PG&E, AMI Business Case Filing with CPUC, 2005  
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Who Bears The Cost?   
(Distribution Automation Example) 

» Technology to 
Increase Reliability 
 Automated 

Sectionalizing 
Switches (ASUs) 

 Pole Top Reclosers 

 Communication 
Upgrades 

 Back-Office 
Integration 

 Operations Training 

 



© 2010 Navigant Consulting, Inc. All rights reserved. 

Who Gets The Benefits?   
(DA Example Cont.) 

» Based on outage cost estimates from LBNL paper prepared for DOE* 

» Does not attempt to quantify operational benefits to the utility 

» Estimates shown are annual benefits 

 

 

 

 

 

*  “Estimated Value of Service Reliability for Electric Utility Customers in the United States,” Prepared for Office of 

Electricity Delivery and Energy Reliability, U.S. Department of Energy, Lawrence Berkeley National Laboratory, 

June 2009.  
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What Do We Need to Learn?  And How? 

» Secondary 
Area Network 
Grid 
Enhancements 

» Monitoring to 
provide 
visibility 

» Solar 
integration 
allowed for 
the first time 

» Underground 
environment 
presents many 
challenges 
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Will Consumer Behavior Change Persist? 
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Consumer Reactions and Regulatory Questions 
Suggest Challenges—for Smart Meters 

By Theo Frei | August 15, 2010 3:46 PM EDT 

Smart Grid comes costly for households 
in Germany 

 

State regulators question 
prudence of Boulder's smart 
grid 
PUC decision to determine who has to pay for 
the project 
By Laura Snider Camera Staff Writer 
Posted: 07/24/2010 04:16:56 PM MDT 

 

 

 

Hawaii regulators scuttle plan for 
expanded rollout of smart grid 
technology 

By: MARK NIESSE  
Associated Press 
07/28/10 11:10 AM EDT  

BGE wins ‘smart meter’ approval 
but must bill customers after it’s 
built 
August 13, 2010|By Hanah Cho, The Baltimore 

Sun 

Fairfax Puts Halt To Smart 

Meter Installations 

Aug 5, 2010 9:58 pm US/Pacific  
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The hydro smart meter that apparently 
couldn't count 
Toronto Sun 

By CONNIE WOODCOCK 

January 10, 2010 6:02am 

Anti-Meter Fever Strikes Australia Too 
Feb 24, 2010  

mailto:constancewoodcock@hotmail.com
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The Meter Accuracy Reality… 

Accuracy Testing of Advanced Meters (Comparison to Electromechanical Meters) 

 

0%

2%

4%

6%

8%

10%

12%

9
8

.0

9
8

.5

9
9

.0

9
9

.5

1
0

0
.0

1
0

0
.5

1
0

1
.0

1
0

1
.5

1
0

2
.0

P
e

rc
e

n
t 

o
f 

M
e

te
rs

Accuracy: Average Percent Registration of Actual Electric Energy (%)

Oncor, CenterPoint, and AEP Texas - Advanced vs. Electromechanical Meters

Comparison of Accuracy Tests - Accuracy Performance Check

Electromechanical -

Percent of Total

Advanced Meters -

Percent of Total

Electromechanical:

Meters = 86,756

Mean = 99.53

Std. Dev. = 3.91

Advanced:

Meters = 5,134

Mean = 100.00

Std. Dev. = .56
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Other Public Concerns: Privacy, Safety, etc. 

Page 13 

Source:  Marin Independent Journal 
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Complexity… 
Can Interoperability Standards Address? 
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Smart Grid Interoperability Standards:   
 

» Standards efforts have 
been going on for years 

» EPRI Intelligrid, GWAC, 
etc. 

» Recent NIST led effort 
had created momentum 

» But can it really address 
the complexity? 

» NIST “Framework and 
Roadmap…1.0” 

 25 Standards Identified 

 50 for Further Review 
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Adaptation Requirements 

» Traditional responsibility 
boundaries are moving. 

» Cultural acceptance of 
automation needed. 

» Training and adjustments 
required. 

» Job roles likely to change. 

» IT plays a larger role. 

» Process redesign will be 
necessary to capture full 
benefits. 

  

People, Processes, Organizational Change... 

Example:  Upgrading billing 
system and processes. 

Social Accommodation

Applications

Information

Base Technologies

Process Re-engineering, Training, 

Measurement

Back Office &
Enterprise Software

Databases & Documents

Networks 
Backbone
Devices

Meters & 
Servers

Meter 
Data

ERP & Billing  

Systems Billing System 

Operators &
Customer Service 

Reps.

Billing
(Example Function)
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Commissioner Rick Morgan  

 
Public Service Commission  

District of Columbia 
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Backup Slides 
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Commissioner Rick Morgan-BIO 

Commissioner(Rick) Morgan began a second four-year term on the District of Columbia Public 
Service Commission in July 2007.  Commissioner Morgan serves as leader of the Task Force on 
Climate Policy of the National Association of Regulatory Utility Commissioners (NARUC).  He is 
a member of NARUC’s Energy Resources and Environment Committee, its Smart Grid 
Collaborative, and he serves on the Association’s Board of Directors.  Commissioner Morgan 
currently serves as co-chair of the Electricity Committee of the Mid-Atlantic Conference of 
Regulatory Utility Commissioners (MACRUC) and has previously chaired the steering 
committee of the Mid-Atlantic Distributed Resources Initiative (MADRI).  Commissioner Morgan 
chairs the Board of the Smart Meter Pilot Program, Inc. (SMPPI), which oversees a smart 
metering pilot program in the District of Columbia, and he serves on the NARUC-FERC 
Collaborative on the Smart Grid.   

  

Before joining the PSC as a commissioner, Mr. Morgan spent 12 years with the U.S. Environmental 
Protection Agency, where he focused on climate policy and emissions trading.  Previously, Mr. 
Morgan spent five years on the staff of the Public Service Commission, where he helped to 
develop Commission policies on energy conservation and resource planning.  During his 40 
years in the field of energy policy and utilities, Commissioner Morgan has authored numerous 
publications on electric power. He holds a Master of Public Policy degree from the University of 
Maryland and a B.A. in economics from Antioch College. 
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Doug Danley-BIO 

Douglas Danley is presently the Senior Program Manager for Renewable and Distributed Energy for 
NRECA’s Cooperative Research Network (CRN).  He also works with the project management 
team on the DOE funded NRECA Smart Grid Regional Demonstration Project.   

Mr. Danley has more than thirty years experience in renewable energy, energy storage, and advanced 
energy system design.  He has worked for Integrated Power and Orion Energy (PV and hybrid 
system electrification in the US and around the world), GridPoint (R&D and Product 
development for distributed battery and energy management products), and Aguru Images 
(special effects for the movie and visualization industries).   

At NRECA, he has been focused on coordinating the eighteen coops and seventy activities in the 
Demo Project, and is responsible for CRN research in PV systems, Integration of EVs into the grid 
and many other projects.   

His specialty is in the design, modeling, economic evaluation and installation of energy systems, with 
a special focus on energy storage, the role of advanced electronics in these system, and novel load 
management techniques.  Mr. Danley has a Bachelor’s Degree in Mechanical Engineering from 
MIT. 
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Question Primer… 
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Other Public Concerns 

.ÕÎÖÐÕÎɯ"ÏÈÓÓÌÕÎÌÚɯÛÖɯ/&ȫ$ɀÚɯ#Ì×ÓÖàÔÌÕÛɯÖÍɯ2ÔÈÙÛɯ,ÌÛÌÙÚ 
 

» In March 2010, the California Public Utility Commission ordered an 
evaluation of PG&E’s advanced meter deployment. 
 

» The scope of the evaluation is expected to address the following: 
 

 Accuracy of measurement and billing of electric usage since meter 
deployment began 

 

 High bill customer complaints 

 

 Past and current operational and deployment processes, policies, and 
procedures 

 

» The Structure Group’s report is expected in September 2010. 
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Other Public Concerns 

Questions Regarding Costs vs. Benefits 

» The Maryland Public Service Commission denied Baltimore Gas & Electric’s 

request for taxpayers to shoulder the costs upfront (i.e., surcharge vs. rate-
based). 

 

» The Hawaii Public Utility Commission also rejected plans for an expansion 
of smart grid pilot program that would have been paid for by consumers. 

 

» The Colorado Public Utility Commission found that Xcel Energy planned 
and implemented its smart grid project in Boulder outside of its normal 
budgeting process and did not conduct formal reviews of the project as 
costs increased.  

» Need to Add recent ComEd ruling.. 
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PG&E AMI Biz Case: Op. Benefits 

24 

49% 
of 

Costs 

79% 
of 

Costs 

PG&E, AMI Business Case Filing with CPUC, 2005  
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ConEd AMI Filing: Costs & Benefits 

25 

71% of 
Costs 

Con Edison, AMI Business Case Filing with NY State, 2007  

DR/Load/O
M Benefits 

36% of Costs 
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ConEd AMI Filing: Benefits Detail 

26 Con Edison, AMI Business Case Filing with NY State, 2007  
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» This breakdown of estimated benefits by category looks only at 
the benefits of a functioning Smart Grid and extends through 
2035. 

» The Smart Grid build-out for the region through 2025 was 
estimated to at between $4B to $6B over this period. 

» An annual nominal discount rate of 9% was selected for this 
assessment based on BPA’s internal financial evaluation and 
review process.  

  

Breakdown of Estimated Benefits by Category 

1.  $3.1 B

2.  $2.7 B

3.  $1.8 B

4.  $1.3 B

5.  $0.3 B 6.  $0.3 B

Smart Grid Economic Benefits - 2010 NPV

1. T&D Automation & Optimization

2. End Use Energy Efficiency & Conservation

3. Dynamic & Responsive Demand

4. Reliability from DR & Storage

5. Reduction of Renewable Integration Costs

6. Prevented Outages

$9.5 B

(2010 Present Value) 
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Evaluation of Advanced Metering Systems in Texas 

Accuracy Testing of Advanced Meters (Comparison to Electromechanical Meters) 

 
» Advanced v. Electromechanical Meters 

 On average, the Smart Meters tested 
were significantly more accurate than the 
electromechanical meters. 
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Comparison of Accuracy Tests - Accuracy Performance Check

Electromechanical -

Percent of Total

Advanced Meters -

Percent of Total

Electromechanical:

Meters = 86,756

Mean = 99.53

Std. Dev. = 3.91

Advanced:

Meters = 5,134

Mean = 100.00

Std. Dev. = .56
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» Electromechanical Meter Accuracy 

 ~4% failed to meet ANSI standards and 
~25% were operating below the 
expected performance of smart meters. 
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Evaluation of Advanced Metering Systems in Texas 

Customer Billing and Complaint Analysis 
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Advanced Meter Customers
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Customers

# of Meters

Advanced Meters:  111,614

Electromechanical:  543,868

Note: "Advanced Meter customers" recieved an advanced meter by Feb 2010.  "Electromechanical Meter customers" did not receive an advanced meter 

as of Feb 2010.
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» Statistical Analysis 

 Residential kWh electricity usage was 
evaluated to determine if customers 
experienced different usage as a result of the 
installation of an advanced meter. 

» Weather Related Factors 

 Electric usage by customers with 
advanced meters was not significantly 
different from historical levels relative 
to heating degree days. 


