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I.  Introduction and Summary 

 

Pursuant to the Order Instituting Rulemaking in this docket dated December 18, 

2008, Google Inc. (Google) respectfully submits responses to questions concerning smart 

grid policy posed by the California Public Utilities Commission (Commission).1   

 

Google’s mission is to organize the world's information and make it universally 

accessible and useful.  Our philanthropic arm, Google.org, uses the power of information 

and technology to help solve major global challenges, such as climate change.  We 

                                                 
1 Our comments are in response to the following questions in Section 4.1.3 of the December 18, 2008 
order: 

• 1 (principles to be followed by the Commission in this proceeding); 
• 9 (desired characteristics of a California smart grid); 
• 10 (ability of a smart grid to increase energy conservation and energy efficiency, increase demand 

response, reduce greenhouse gas emissions, and lower consumer costs); 
• 12-16 (standards needed as part of a smart grid); and  
• 31 (smart grid impacts on amount and type of generation needed to meet peak demand). 

Although we recognize the many benefits of smart grid technologies – including enabling greater use of 
renewable energy and plug-in vehicles, improved grid efficiency, and prevention of blackouts and power 
disruptions – our comments focus on a particular aspect of the smart grid: providing consumers with real-
time information about their power consumption. 
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believe that by building a "smarter" electricity grid, we can use the synergies of 

information and technology to give consumers better tools to track and reduce their 

energy use and, by doing so, save money and reduce greenhouse gas emissions.  We 

believe that consumers have the right to know how much energy they are using and how 

much it costs, and to have that information available in a format that is easily accessible 

and understandable.  We also believe that smart grid policy should facilitate the 

development of tools and programs that will enable consumers to make informed choices 

about their energy use and participate in third-party demand-response programs.   

 

Accordingly, Google urges the Commission to include the following principles in 

its smart grid policy, discussed in greater detail below:  

 

• Consumers should have direct access to real-time electricity usage information. 

 

• Electricity usage information should be freely available to consumers.  

 

• Electricity usage data should be made available in a standardized, open format, 

freely available to third-parties with permission from the consumer.   

 

Commission policy should ensure that utility smart grid installations and 

technology are open and compatible with tools and products that could help consumers 

manage their energy demand in ways that benefit everyone.  In particular, California’s 

smart grid strategy should pursue the goal of providing consumers with real-time 

feedback on their electricity usage, ideally as part of a Home Area Network (HAN).  This 

data should be made available in a standardized, open format to facilitate the 

development of a range of products to help consumers decrease and manage their energy 

demand, saving them money and reducing the utility’s load demand, especially at peak 

times. 

 

Currently, the utility owns the electricity meter and generally provides customers 

with aggregated meter information only once a month, with little context or analysis that 
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might help customers understand their home energy consumption.  If this practice 

continues, “smart meter” deployment could miss the opportunity to educate consumers 

about energy use and encourage energy savings and support for cleaner energy sources.   

 

Google is pleased that California has been at the vanguard of deploying Advanced 

Metering Infrastructure (AMI), and hopes that the Commission will focus on related 

issues discussed in these comments as it develops smart grid policy.  This proceeding 

occurs during a critical time as the country debates how to reframe our national energy 

strategy.  Transforming the nation’s electricity grid is high on the list of energy priorities 

for the new Administration and Congress.  Major support for smart grid investments is 

part of the economic stimulus legislation currently under consideration in Washington.  

Abroad, several countries are moving forward with major AMI deployments and grid 

rebuilding efforts of their own.  Given California’s leadership on energy efficiency, and 

most recently on large-scale AMI deployment, this proceeding is an ideal forum to 

inform and advance these national and international efforts.  Accordingly, we hope this 

proceeding will produce a detailed strategic plan for smart grid that articulates a long-

term vision and goals and identifies clear strategies for achieving those goals.  We hope 

the end result will empower consumers with more information, more tools and more 

choices to manage their energy use. 

 

II.  Benefits of Providing Real-Time Electricity Usage Data  

 

Federal smart grid policy recognizes the importance of providing consumers with 

access to electricity usage information.2  California is at the forefront of smart grid policy 

development in the United States and we encourage the Commission to go beyond the 

federal standard to ensure that consumers have access to their electricity consumption 

data in real-time.  Research consistently shows that providing consumers with real-time 

information about their electricity usage triggers a reduction in electricity demand.  One 

                                                 
2 See Energy Independence and Security Act of 2007, Pub. L. No. 110-140, § 1307(a) (2007) (amending § 
111(d) of the Public Utility Regulatory Policies Act of 1978, 16 U.S.C. 2621(d)). 
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review of research on the effects of providing immediate feedback on electricity usage 

found that overall demand reductions generally ranged from 5 to 15%.3   

 

A pilot study of real-time energy use feedback monitors in Ontario, for example, 

followed the electricity consumption of over 400 pilot participants and control customers 

over a 2.5 year period.4  The average reduction in overall electricity consumption across 

the sample was 6.5%, and energy demand reductions continued throughout the study 

period.  Because participants were not given any price or conservation incentives beyond 

the expected reduction in the monthly electricity charge from decreased usage, the 

researchers believe this is the minimum demand reduction that would be expected and 

would likely be increased with the provision of educational materials, tips on 

conservation or dynamic pricing measures.  

 

Such energy savings can be enhanced when combined with programmable 

appliances and dynamic energy pricing.  A study conducted by the Pacific Northwest 

National Laboratory5 gave customers in Oregon and Washington access to energy 

consumption information broken down by appliance every fifteen minutes, and allowed 

them to program their water heaters and thermostats to respond to changes in electricity 

prices.  Participants received cash when they operated their household loads in 

collaboration with the needs of the grid—i.e., when they reduced their energy usage at 

times of peak energy demand.  Over the year of the study, peak load on the grid was 

reduced by approximately 15% and consumers saved approximately 10% on their 

electricity bills as compared to the previous year.  Based on these results, the authors 

determined that if all customers nationwide were engaged in reducing peak loads, peak 

electricity prices would be substantially reduced and approximately $70 billion in new 

generation, transmission, and distribution systems could be avoided, with the savings 

passed along to ratepayers.  
                                                 
3 Sarah Darby, The Effectiveness of Feedback on Energy Consumption: A Review for DEFRA of the 
Literature on Metering, Billing and Direct Displays 3 (2006), 
http://www.defra.gov.uk/environment/climatechange/uk/energy/research/pdf/energyconsump-feedback.pdf.  
4 D. Mountain, Mountain Economic Consulting and Associates, Inc., The Impact of Real-Time Feedback 
on Residential Electricity Consumption: The Hydro One Pilot (2006). 
5 D.J. Hammerstrom, Pacific Northwest National Laboratory, Olympic Peninsula Gridwise Study (2007), 
http://gridwise.pnl.gov/docs/op_project_final_report_pnnl17167.pdf.  
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The benefits of consumer energy savings in the 5-15% range scale up very 

quickly both in terms of cost savings and CO2 emission reductions.  As the average U.S. 

residential customer spends about $1,200 a year on electricity,6 a real-time feedback 

monitor could save a consumer $60 to $180 per year.  If just half of U.S. households cut 

their demand by 10%, the electricity savings would be greater than today’s total U.S. 

wind and solar power output.7  The CO2 emissions avoided would be equal to taking 

approximately 8 million cars off the road.8  And with the addition of dynamic pricing, 

programmable appliances, and other incentives, the potential for savings could be 

significantly greater.  

 

III. Options for Delivering Electricity Usage Data  

 

Electricity usage information can be provided to customers in a wide variety of 

ways, ranging from displays in the home to online formats.  Google has developed a 

software tool called Google PowerMeter, now in prototype, which draws data from utility 

smart meters and energy management devices to give people access to their home 

electricity consumption.  The default view shows the current day’s energy consumption 

compared to the previous day’s, but the graph can easily be extended further back in time 

to look for peaks, troughs and other outlying data points.  Our tool is free and scalable, 

and we plan to release the technical specifications (application programming interfaces or 

API) so anyone can build applications from it.  Importantly, however, the Google tool is 

                                                 
6 ENERGY INFO. ADMIN., U.S. AVERAGE MONTHLY BILL BY SECTOR, CENSUS DIVISION, AND STATE, Table 
5 (2007), http://www.eia.doe.gov/cneaf/electricity/esr/table5.html.  The average monthly electricity bill for 
California households is less than the national average, even though California has some of the highest 
electricity rates in the country.  This is due in large measure to the many successful state energy efficiency 
initiatives already in place.  Next Ten, California Green Innovation Index 63 (2009), 
http://www.next10.org/pdf/GII/Next10_GII_2009.pdf.  
7 See ENERGY INFO. ADMIN., ANNUAL ENERGY OUTLOOK (2008), 
http://www.eia.doe.gov/oiaf/archive/aeo08/index.html; American Wind Energy Association, U.S. Wind 
Energy Projects as of 12/31/2008, http://awea.org/projects.  
8 See ENERGY INFO. ADMIN., ANNUAL ENERGY OUTLOOK (2008), 
http://www.eia.doe.gov/oiaf/archive/aeo08/index.html; U.S. DEP’T OF ENERGY, TRANSPORTATION ENERGY 
DATA BOOK (2008), http://cta.ornl.gov/data/index.shtml; Environmental Protection Agency, Greenhouse 
Gas Equivalencies Calculator (2008), http://www.epa.gov/cleanenergy/energy-resources/calculator.html.  
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only one of many ways to provide consumers with this information.  Our primary goal is 

for consumers to get this information, whether through our tool or another source.  

      

IV. Access to Electricity Data and Open Data Format  

 

We commend the Commission for moving forward with the AMI initiative for the 

State’s investor owned utilities.  We believe that any long-term plan for smart grid 

development in California should include the following additional elements:  

 

1. Access to data  

 

• Consumers should have easy access to real-time electricity usage data.  Real-time 

usage data provides consumers with immediate feedback on how their behaviors 

are affecting their electricity consumption.  Consumers should have easy access to 

this information so they can make more informed decisions about their energy 

use.  And down the road, consumers should have access to additional information 

such as the source and mix of their power.  

 

In order to achieve the greatest potential for energy savings, consumers should 

receive information as part of an open ecosystem of hardware and software for 

energy monitoring, home automation, device control and demand response that 

uses the data available via a smart meter.  For that to happen, the data from the 

smart meter needs to be available to the consumer in real-time and in a non-

proprietary format.  While we recognize there are some limitations today on the 

ability of utilities to provide data to customers in this manner (even with AMI), 

we believe that advances in Home Area Network technologies will make this 

entirely possible in the near future.   

 

• Consumers should have similar access to electricity pricing information, 

including 24-hour electricity price forecasting.  Better pricing information will 

allow electricity consumers to make more rational consumption choices, resulting 
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in cost savings for consumers and reduced peak demand for utilities.  As the 

Commission’s State Pricing Pilot demonstrated, dynamic pricing combined with 

technology to automate demand response can reduce peak demand on critical 

days by as much as 27%.9  Reducing peak demand also reduces the need for extra 

generation to meet spikes in energy demand.  

 

• Electricity usage information should be freely available to consumers since it 

belongs to them.  The Commission should provide clarity on ownership of data 

and ensure that consumers do not incur any direct costs for accessing their data.  

If the consumer grants permission, this information should be provided free of 

charge to third-parties to enable the implementation of electricity usage feedback 

tools and related demand side management technologies. 

 

2. Open data format   

 

• Electricity usage and pricing data should be made available in a standardized, 

open format.  Consumer data should be made available (with permission from the 

consumer) to third parties in a standardized, open format – i.e., a format that is 

standardized, freely published, and unencumbered by a patent or proprietary 

claim.  The goal is to foster a thriving ecosystem of partners where third-parties 

develop and provide products to help consumers decrease and manage their 

energy demand and save money.  For example, a third-party could offer a service 

that analyzes a household's electricity usage data, identifies inefficient appliances 

or practices in the home, and offers tips on how to reduce energy or provides 

special discounts on efficient appliances or electronic equipment.    

 

• Consumer electricity usage data should be kept private unless the consumer 

grants permission for a third-party to access the information. Consumers should 

have full control over who is given access to their data.   

                                                 
9 Charles River Associates, Impact Evaluation of the California Statewide Pricing Pilot 9 (2005), 
http://www.energetics.com/MADRI/toolbox/pdfs/pricing/cra_2005_impact_eval_ca_pricing_pilot.pdf.  
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The Public Utility Commission of Texas has also recognized the importance of these 

consumer information policies.  Under Texas policy, AMI must be capable of providing 

consumers with direct, real-time access to electricity usage data, and that data must be 

stored on the meter in a form that complies with nationally-recognized non-proprietary 

standards.  The AMI must also be capable of communicating with other devices on the 

premises, such as monitoring devices, load control devices, and prepayment systems.   

Further, the Texas legislature has established that consumers own their energy usage 

data.10  As AMI is deployed in the state of Texas, consumers will not have to pay an 

additional fee or have to obtain special permission to view their data.11  We believe the 

Texas legislature and PUC’s analyses of these issues are sound, and should be given 

careful consideration.  

 

V.  Conclusion  

 

Google strongly urges the Commission to continue to develop smart grid 

capabilities in California, and to adopt policies that direct the provision of electricity 

usage data to consumers in real-time.  This will allow consumers to have greater 

understanding of, and control over, their electricity usage, and will reduce energy demand 

and the need to build new generation.  Electricity demand reductions will in turn produce 

savings for consumers and utilities and reduce greenhouse gas emissions.  Towards this 

end, one of the principles that should guide the Commission’s decisions in this 

proceeding is the interoperability of a smart grid with end user services that will facilitate 

consumer demand management.  As we shift to a smart grid and advanced metering 

devices, it is essential that Commission policy encourages innovation and allows 

customers free and straight-forward access to their energy usage information.  

 

                                                 
10 Tex. Util. Code Ann. § 39.107(b) (2007).  
11 PUB. UTILITY COMMISSION OF TEXAS, A REPORT ON ADVANCED ELECTRICITY METERING AS REQUIRED 
BY HOUSE BILL 2129 13 (2008), 
http://www.puc.state.tx.us/electric/projects/34610/Commission_Report_on_Advanced_Metering_2008.pdf.  
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Google appreciates the opportunity to present these comments and looks forward 

to participating further in this important proceeding.   

 

Respectfully submitted on the 9th of February 2009, 

 

_______________/s/_______________ 

Bill Coughran 
Senior Vice President, Engineering  
Google Inc.  
1600 Amphitheatre Pkwy 
Mountain View, CA 94043 
650-623-4000 
 

 

_______________/s/_______________ 

Dan Reicher 
Director, Climate Change and Energy Initiatives  
Google.org 
345 Spear St.  
San Francisco, CA 
415-736-0000 
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505 VAN NESS AVENUE 
SAN FRANCISCO, CA 94102-3214 
AB1@CPUC.CA.GOV 
 

ALICIA MCMAHON 
PACIFIC GAS AND ELECTRIC COMPANY 
77 BEALE STREET, MC B9A 
SAN FRANCISCO, CA 94105 
A2MX@PGE.COM 
 

 

KEN SKINNER 
VICE PRESIDENT, COO 
INTEGRAL ANALYTICS, INC 
312 WALNUT STREET, SUITE 1600 
CINCINNATI, OH 45202 
 



RANDALL PRESCOTT 
BP ENERGY COMPANY 
BP ENERGY COMPANY 
501 WESTLAKE PARK BLVD, 4-242A 
HOUSTON, TX 77079-2604 
 

DOUGLAS LARSON 
VICE PRESIDENT, REGULATION 
PACIFICORP 
PACIFICORP 
201 S. MAIN 
SALT LAKE, UT 84140 
 

MARY SIMMONS 
RATE REG. RELATIONS 
SIERRA PACIFIC POWER COMPANY 
SIERRA PACIFIC POWER COMPANY 
PO BOX 10100, 6100 NEAL ROAD 
RENO, NV 89520-0026 
 

3 PHASES RENEWABLES LLC 
3 PHASES RENEWABLES 
2100 SEPULVEDA BLVD, SUITE 37 
MANHATTAN BEACH, CA 90266 
 

MIKE KASABA 
QUIET ENERGY 
QUIET ENERGY 
3311 VAN ALLEN PLACE 
TOPANGA, CA 90290 
 

MEGAN SAUNDERS 
SEMPRA ENERGY SOLUTIONS 
SEMPRA ENERGY SOLUTIONS 
101 ASH STREET, HQ09 
SAN DIEGO, CA 92101-3017 
 

DAVID J. COYLE 
GENERAL MANAGER 
ANZA ELECTRIC CO-OPERATIVE, INC (909) 
ANZA ELECTRIC CO-OPERATIVE INC 
PO BOX 391908 / 58470 HWY 371 
ANZA, CA 92539-1909 
 

LILI SHAHRIARI 
AOL UTILITY CORP 
AOL UTILITY CORP 
12752 BARRETT LANE 
SANTA ANA, CA 92705 
 

GEORGE HANSON 
DEPARTMENT OF WATER AND POWER 
CITY OF CORONA 
CITY OF CORONA 
730 CORPORATION YARD WAY 
CORONA, CA 92880 
 

DENNIS J. HERRERA 
CITY ATTORNEY 
CITY AND COUNTY OF SAN FRANCISCO 
CITY AND COUNTY OF SAN FRANCISCO 
CITY HALL, ROOM 234 
SAN FRANCISCO, CA 94102 
 



EILEEN PARKER 
QUEST 
QUANTUM ENERGY SERVICES & 
TECHNOLOGIES, INC. 
2001 ADDISON STREET, STE. 300 
BERKELEY, CA 94704 
 

FRANK TENG 
ENVIRONMENT AND ENERGY ASSOCIATE 
SILICON VALLEY LEADERSHIP GROUP 
SILICON VALLEY LEADERSHIP GROUP. 
224 AIRPORT PARKWAY, SUITE 620 
SAN JOSE, CA 95110 
 

LIBERTY POWER HOLDINGS LLC 
LIBERTY POWER HOLDINGS LLC / CORPORATE 
CREATIONS NETWORK INC 
131-A STONEY CIRCLE, NO. 500 
SANTA ROSA, CA 95401 
 

RAYMOND R. LEE 
CHIEF OPERATING OFFICER 
MOUNTAIN UTILITIES (906) 
MOUNTAIN UTILITIES 
PO BOX 205 
KIRKWOOD, CA 95646 
 

CHIEF OPERATING OFFICER 
MOUNTAIN UTILITIES 
MOUNTAIN UTILITIES 
PO BOX 205 
KIRKWOOD, CA 95646 
 

ASSOCIATION OF CALIFORNIA WATER 
AGENCIES 
ASSOCIATION OF CALIFORNIA WATER 
AGENCIES 
910 K STREET, SUITE 100 
SACRAMENTO, CA 95814-3577 
 

ROBERT MARSHALL 
GENERAL MANAGER 
PLUMAS SIERRA RURAL ELECTRIC COOP. 
PLUMAS SIERRA RURAL ELECTRIC COOP. 
PO BOX 2000 
PORTOLA, CA 96122-2000 
 

DON MEEK 
ATTORNEY AT LAW 
WOMEN'S ENERGY MATTERS 
10949 SW 4TH AVENUE 
PORTLAND, OR 97219 
 

GRAYSON HEFFNER 
15525 AMBIANCE DRIVE 
N. POTOMAC, MD 20878 
 

PHIL JACKSON 
SYSTEM ENGINEER 
VALLEY ELECTRIC ASSOCIATION 
800 E. HWY 372, PO BOX 237 
PAHRUMP, NV 89041 
 



ROBERT GILLESKIE 
CALIFORNIA CENTER FOR SUSTAINABLE 
ENERGY 
CALIFORNIA CENTER FOR SUSTAINABLE 
ENERGY 
8690 BALBOA AVE, SUITE 100 
SAN DIEGO, CA 92123 
 

WARREN MITCHELL 
THE ENERGY COALITION 
15615 ALTON PARKWAY, SUITE 245 
IRVINE, CA 92618 
 

STEVE GEORGE 
GSC GROUP 
101 MONTGOMERY STREET, 15TH FLOOR 
SAN FRANCISCO, CA 94104 
 

BRUCE PERLSTEIN 
PACIFIC GAS AND ELECTRIC COMPANY 
245 MARKET STREET 
SAN FRANCISCO, CA 94105 
 

JENNIFER BARNES 
PACIFIC GAS AND ELECTRIC COMPANY 
MAIL CODE N7K 
245 MARKET STREET 
SAN FRANCISCO, CA 94105 
 

BRAD MANUILOW 
AMERICAN TECHNOLOGY RESEARCH 
450 SANSOME ST., SUITE 1000 
SAN FRANCISCO, CA 94111 
 

THOMAS L. TRIMBERGER 
CHIEF BUILDING OFFICIAL 
CITY OF RANCHO CORDOVA 
2729 PROSPECT PARK DRIVE 
RANCHO CORDOVA, CA 95670 
 

NANCY JENKINS, P.E. 
MANAGER 
CALIFORNIA ENERGY COMMISSION 
1516 NINTH STREET MS-43 
SACRAMENTO, CA 95814 
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