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COMMENTS OF THE CONSUMER FEDERATION OF CALIFORNIA ON
SMART GRID METRICS

These Comments are filed pursuant to the Assigned Commissioner’'s and
Administrative Law Judge’s Joint Ruling on July 30, 2010, inviting comments on Smart

Grid Metrics proposed by the Commission Staff.

GENERAL COMMENTS

The Staff has developed metrics which will inform the Commission about the
ability of the smart grid to facilitate consumers’ efforts to concern, about the
effectiveness of controls when outages occur and about the self-healing capability of the
grid. The Consumer Federation of California has suggested additional metrics. In
defense against those who will argue there are too many metrics to report, CFC would
suggest: 1) most are metrics developed by more than 140 experts from utilities,
equipment manufacturers, state agencies, universities, and national laboratories at
workshops convened in Washington, D.C. on June 19-20, 2008, by the U.S.
Department of Energy (DOE); 2) some metrics tend to be duplicative and the list might
be shortened by eliminated those duplications.

Because the Staff developed metrics which implemented statutory criteria, some
goals discussed at the Washington D.C. Workshops were not included. CFC would
suggest that the following goals might be included:

e Optimizes Asset Utilization and Operating Efficiency

e Accommodates All Generation and Storage Options

¢ Integrates with other Utility Systems



¢ Impact on regulated electric rates and energy costs to consumers (This might
be measured with metrics like consumer savings - average $ and % change
in consumer annual bill by class)
In the Comments on Specific Metrics, which follows, CFC has suggested some changes

to the metrics proposed by Staff.

Staff Proposal:

1. Increased Use of Digital Information and Controls to Improve Reliability,
Security, and Efficiency of the Grid (§ 8360(a))

o The systemlIwide total number of minutes per year of sustained outage per
customer served as reflected by the System Average Interruption Duration Index
(SAIDI) and by customer class and location

¢ How often the system(wide average customer was interrupted in the reporting
year as reflected by the System Average Interruption Frequency Index (SAIFI)
and by customer class and location

o The number of momentary outages per customer systemiJwide per year as
reflected by the Momentary Average Interruption Frequency Index (MAIFI) and
by customer class and location

e The changes in SAIDI, SAIFI and MAIFI on a year(Jto[Jyear basis due to
investments in Smart Grid and grid efficiency technologies

o The number of customer reported outages versus outages identified by use of
digital information

e The number of outages listed by transmission and distribution circuits

e Tons of CO2[Jequivalent emissions avoided through improved efficiency of the
use of existing fossil resources (including ancillary services).

Comments:

System-wide Reporting. The first three metrics require reporting on a system-
wide basis. The reasons are unclear. It would seem that the Commission would be
interested instead in locating pieces of the grid where interruptions/outages were more
likely to occur so that funds could be directed to places where interruptions are a
problem.

MAIFI. Itis not clear what purpose is served by requiring reports of momentary
outages as they “are often caused by transient faults, such as lightning strikes or

vegetation contacting a power line,”" over which the utility may have little control. The

! Wikipedia: MAIFI



use of reclosers to automatically restore power quickly is one possible use of the data, if
there is a need for that information.

Emissions avoided. This metric seems misplaced, as it addresses pollution
rather than reliability, security and grid efficiency.

Additional Metrics. The GridWise Alliance proposed the following metrics to
implement reliability standards which are not addressed in Staff’s list::

A. Reduced restoration time from major disruptions

B. Reduction in major outages

C. Improvement in Loss of Load Probability>

D

. Avoidance of disturbances and to reduced consequences for consumers
when they do occur

The DOE'’s Office of Energy Delivery and Electric Reliability addresses the ‘self-
healing’ aspect of reliability, suggesting the following metrics for monitoring progress in
the area of reliability. Underneath each metric is some advice about developing the
metric:

e The percentage of grid assets that are monitored, controlled, or automated

The first step in developing this metric is to define which types of electric system
assets are considered to be “smart grid assets.” One consideration is the appropriate
level of “granularity” to use, which means the extent to which the metric is applied to
specific customers, feeder lines, substations, groups of substations, utility service areas,
regional systems, or entire interconnections. There are a variety of potential data
sources including utility tax records, circuit maps, and EMS, DMS, or SCADA systems.
Analysis is needed to determine appropriate baselines and conduct benchmarking
studies to help ensure comparability and consistency of data across utilities.

e The percentage of network nodes and customer interfaces that are monitored in
“real time”

“The first step in developing this metric is to establish common definitions for what is
meant by “nodes” and “real time.” All utilities have achieved some level of this already
and thus baselines will need to reflect the fact that each utility will have its own starting
point. The best approach for obtaining this information is to survey the utilities and
establish protocols and data definitions so that metrics and targets are comparable

2 GridWise Alliance: Smart Grid Project Evaluation Metrics (February 23, 2009)
http://osgug.ucaiug.org/Shared%20Documents/KEMA%20Smart%20Grid%20Evaluation%20Metrics %20
DRAFT.pdf



across companies and regions. Analysis is heeded to establish baselines and
procedures to normalize based on factors such as value drivers, customer density, and
system topology.”

e The level of deployment of common communications infrastructure

“The first step in developing this metric is to determine definitions for “common
communications infrastructure.” One issue involves the broad-based need for
communications standards for the interoperability of equipment across utilities, regions,
and the country. Sources of data include the utilities, independent system operators,
equipment vendors, and government agencies. Analysis to determine baselines could
include inventories of the deployment of SCADA systems and the number of miles of
fiber optic cables in service by utilities to support communications for grid operations.”

e The percentage of the system that can be “fed” from alternative sources

“There are several issues to consider regarding this metric. One issue is that the target
for this metric will differ depending on the topology of each utility system. Also, the costs
to implement this metric will also vary considerably by utility. Data for this metric may be
difficult to obtain because it involves specific information on power flows and grid design
that is available from utilities in principle, but record keeping across utilities is
inconsistent. Analysis is needed to determine baselines and to determine the extent of
loading on alternative sources. Once baselines have been established, progress can be
measured by the percentage change against the baseline or as percentage progress
toward a specific target or goal.”

e The geographic coverage, numbers, and MW of phasor measurement units and
networks

“The first step is to determine the extent to which existing phasors are networked and
providing used and useful information to support grid operations. Data on existing
phasor deployments can come from NERC, the three major interconnections—east,
west, and Texas. One issue is the degree to which actual phasor data will be shared
among utilities and with others. Analysis is needed to identify potential smart grid
applications that rely on phasor data and to assess whether existing coverage is
sufficient for the application. Information to collect includes the number of smart grid
applications that use phasors, the number of grid operations centers that use phasor
data and the types and numbers of uses to which the data is applied.”

8 Metrics for Measuring Progress Toward Implementation of the Smart Grid - Results Of The

Breakout Session Discussions at the Smart Grid Implementation Workshop - Office of Electricity Delivery
and Energy Reliability (June 19-20, 2008 Washington, DC) (hereafter, Metrics for Measuring Progress)
http://www.oe.energy.gov/DocumentsandMedia/Smart_Grid_Workshop_Report_Final_Draft_08_12_08.p
df



There were several California participants in the group working on these metrics, Tom
Bialek of San Diego Gas & Electric Co., Merwin Brown of the University of California,
Vikram Budhraja of Electric Power Group and Don Von Dollen of EPRI. Further
information about the Workshop’s proposals might be obtained from them.
Staff Proposal:
2. Grid and Cyber Security

o Number of attempted cyber attacks on the utility

o Number of security breaches experienced by the utility

o Number and percentage of customers affected by security breaches

o Monetary damages suffered by utilities as a result of cyber attacks on the utility

or its infrastructure

attacks

Security Breaches. It might be useful to know more about the nature of the
security breach, its source (if known), and the damage resulting from the breach.
Information about the technology giving rise to the breach, its function, the
manufacturer, and whether the breach has been fixed.

Customer Damage. It might be useful to know what harm to customers
occurred as a result of security breaches, and the ‘monetary damages’ the customer
suffered.

Hours of Repair. It might be useful, in terms of arranging for replacement
power, to know how long particular breaches take to repair.

Additional Metrics

The Workshops referenced earlier suggested the following metric.

A Measurement of the Number of Alternative Paths of Supply to Any Load Point
on the Distribution Grid

This metric is a measurement of the number of available paths to supplying customers
with electricity in the event of a physical or cyber attack or natural disaster. As the smart
grid enables greater flexibility in grid operations (e.g., through greater distributed
generation capacity), this metric should improve with time and increase the resiliency of
the grid as a whole. This concept of alternative paths must extend back through the
entire electricity supply chain to ensure resilient operations for all hazards. For example,

| Deleted: able




the metric should consider alternative supply pathways for coal in even in the event of
an attack on railways delivering coal to power plants.*

The amount of power capable of being “islanded” through demand management
and distributed generation

Threats communicated with actionable information in a timely manner to the right
people

Measurement of breadth of outage caused by physical or cyber event (Smart grid
should have reduced physical or cyber footprint)

Dollar loss per thousand hours operation or lives lost per thousand hours
operation

The Workshops also reported the need to determine appropriate levels of

security by undertaking a risk assessment with cost considerations.’

Staff Proposal:

4. Deployment and Integration of Distributed Resources, Including Renewable
Resources (§ 8360(c))

o The number and percentage of electricity customers and magnitude of total
load served by grid-connected distributed generation (split between
renewable and non-renewable)

e Total annual production of distributed generation facilities

e Percentage of substations capable of handling reverse power flows caused
by distributed energy resources

e Average number of days between interconnection request for distribution-
level distributed generation and activation of resource, including separate
averages for consumer-owned generation and non-consumer-owned
generation

e Frequency and duration of interruptions of distributed generation due to
transmission or distribution interruptions as measured in terms of an
interruption duration index, interruption frequency index, and momentary
interruption frequency index

e Frequency and duration of interruptions of customers caused by distributed
resources as measured in terms of an interruption duration index, interruption
frequency index, and momentary interruption frequency index

e Tons of CO2 equivalent emissions avoided through improved efficiency of
renewable resource integration

¢ Metric needed pertaining to frequency and impacts on distribution grid due to
distributed resources)

Metrics for Measuring Progress at 28
Metrics for Measuring Progress at 29



Based on the DOE Workshops Report, the following metrics should be considered:

Total Load Served by Grid Connected DG (Renewable & Non-Renewable). It would
also be useful to know the amount of energy that can be controlled under emergency
circumstances.

Percent of Real-Time Generation of DG and Storage that Can Be Controlled

The first step in developing this metric is to determine the location and operational
status of DG and storage. The communication system architecture would also be part of
this initial assessment. In developing quantitative information, direct communications
with those organizations involved with devising interoperability standards will be central.
A remaining question is to define the type of R&D data needed for large scale
deployments.

Penetration—Percent of Load as Measured by kWh Served by Distributed
Resources

There are several issues to consider including the verification of DR output overall and
by various types (e.g., renewables and storage), data warehousing, and defining and
capturing the data to produce information on percent of load served by DR at required
times frames. In gathering data for this area, the utilization of two-way communications,
AMI meters and modeling tools will be critical to success. In performing this data
collection, there are several areas for further analyses including a clear definition of the
baseline as well as segmenting DR. It may be necessary to measure percent
renewables versus total kWh served or percent batteries versus total kWh served.

Storage—Percent of Systems Accommodating Off Peak Renewable Energy PMD
Dispatching on Peak through Storage

Fundamental issues related to storage include knowing that the renewable energy is
there, determining its location, and determining whether it is dispatchable. Quantifying
this metric will involve the number of applications (size and location), measurement of
availability, and profitability (with or without a subsidy). There will be analytical areas to
resolve such as measuring and reporting performance of the storage systems and how
to obtain the data on the number of applications involved.

Deployment Process Applications—Number of Days from Initial Application to
Build a Distributed resource to Operation (Split by Size Class of the Distributed
resource)

One effective method for scoping out the elements of this metric is to identify the
number of locations applications are submitted for, determine the number of rejected or
abandoned applications, and obtain a valid operational date. Once the data are defined
it would be important to create a single application website. It would be useful to have
access to building code permit application databases and larger distributed resource



interconnection requests at ISO/RTO/utilities. Significant areas of unknowns exist with
this metric, including the following areas: abandoned applications, state-to-state
variances, and data aggregation.

Improvements in Load Factors

Load factor is a comparison of the average load to the peak load and measures the
disparity of the peak from typical or average usage. As the load factor increases toward
unity, it is an indicator of operational efficiency in managing loads and hence is a metric
of the extent of Smart Grid deployments or “grid intelligence.” Information on load
factors is available through utilities for estimating values at the level of customer, feeder,
and other levels of aggregation throughout the system, including substations,
transmission lines, and operating companies and for any time period, including daily,
monthly, or annually. There is a need to develop standard approaches for the level of
detail and time period for comparing load factors on a consistent basis.

Ability to accommodate 50% nondispatchable generation by 2020

The Workshop on distributed resources was attended by several Californians including
Bruce Baccei of SMUD, David Michel of the Energy Commission’s PIER, Mike Montoya
of Southern California Edison

5. Incorporation of Cost-Effective Demand Response, Demand-Side Resources, and
Energy-Efficient Resources (§ 8360(d))

e Total megawatts and percentage of peak load of demand response (expected
load impact when called)
Total megawatt-hours of energy efficiency savings
The amount of load bidding in ancillary services market
The amount of load clearing in the ancillary services market
The amount of load bidding in the wholesale market
The amount of load clearing in the wholesale market
(How to measure consumption shifts in response to renewable production)
(Insert any other EE metrics)
Percentage of demand response AutoDR enabled
Metric needed to measure total decrease in demand, by customer class and by
peak and off-peak, due to demand response

The GridWise Alliance suggests some additional metrics:

# customers and coincident peak MW participating

MWH saved at coincident peak

MW reduction at coincident peak

Market price impact

(Forecast of) customer participation in demand response and conservation
programs

o # of customers and MW Greenhouse gas emissions reduction potential

8



e Tons GHG and per MWH; also tons GHG / customer
Other metrics might be borrowed from the distributed generation metrics, e.g.,

¢ Penetration—Percent of Load as Measured by kWh
e Percent of demand response that Can Be Controlled
¢ Improvement in Load Factor attributed to demand response

Deployment of Cost-Effective Smart Technologies (§ 8360(e))

e The number and percentage of installations and magnitude of total load served
by substations or feeder lines that use automation equipment or that possess
advanced measurement technologies

e The number of points and percentage and magnitude of the total load covered by
Supervisory Control and Data Acquisition (SCADA) systems

o The number of installation points and percentage and magnitude of the total load
in the service territory covered by phasor measurement units (PMUs)

o The number of installation points and percentage and magnitude of the total load
served by real-time data management and visualization systems receiving data
from PDCs and PMUs

e The number of installation points and percentage magnitude of the load covered
by automated electric transmission systems or possessing advanced
measurement

Other metrics could be borrowed from the Demand Response metrics.
7. Integration of Cost-Effective Smart Appliances and Consumer Devices (§ 8360(f))

Number of meters with an activated Home Area Network

Number of Home Area Networks able to communicate with consumer devices
Number of consumer devices registered with the utility

Number of consumer devices actively communicating with Home Area Networks
Number of customer complaints related to interaction of consumer devices with
Home Area Networks

These metrics should not be tied to the Home Area Network. There are other
developing technologies which may be used to manage home energy use. The phrases
“Automated Energy Use System” or “Home Energy Management System” might be
used instead.

It might be useful to know the number of customers with more than one
controlled appliance. It might be useful to know where the smart appliances are taking

hold, so as to focus attention on other areas where more education is apparently



needed. It might be useful to know how much power can be controlled through smart
appliances.

10.  Provide Consumers with Timely Information and Control Options

(§ 8360(h))
e The number and percentage of electricity customers and magnitude of total load

served by advanced metering infrastructure

The number of complaints related to advanced meters

Number of advanced meters replaced annually

Number of outages attributed to advanced meter malfunctions

Provide any reports created in response to advanced meter malfunctions

Number of advanced meter audits requested by customers

Number of customers accessing energy usage information through the Internet

or other web-based portal

Number of authorized third parties accessing customer energy usage information

e Number of customers accessing real-time usage and/or pricing information and
how often

e The number and percentage of electricity customers and magnitude and
percentage of total load served by dynamic or time-variant pricing programs
(e.g., real-time pricing, critical peak pricing, et al.) in total and by customer class

e The number and percentage of electricity customers and magnitude and
percentage of total load served by default and voluntary dynamic or time-variant
pricing programs in total and by customer class

o The number and percentage of electricity customers and magnitude and
percentage of total load served by load management programs (e.g., interruptible
tariffs, direct load control, consumer load control with incentives) by customer
class

e Tons of CO2[Jequivalent emissions avoided (by load shifting or load reduction)
as a result of increased customer awareness of the GHG emissions associated
with energy consumption.

Number of advanced meters replaced annually. It may be useful to know the
reasons why advanced meters are being replaced, e.g., failure of mechanics,
customer’s request, broken by mischief-makers, etc.

Advanced meter malfunctions. It would be useful to know the kind of malfunction
that occurred., if no report is created.

1
1

I
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CONCLUSION

The measurement of utilities progress in building a smart grid, and the direction it
takes, are matters of great importance to consumers who are footing the bill for this
enormous task. Metrics should constantly weigh the benefits of steps that are being

taken against the cost.

Dated: August 17, 2010
Respectfully submitted,

CONSUMER FEDERATION OF CALIFORNIA

By: IIsll

Alexis K. Wodtke

520 S. El Camino Real, Suite 340
San Mateo, CA 94402

Phone: (650) 375-7847

Email: lex@consumercal.org

11



BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Order Instituting Rulemaking to Consider
Smart Grid Technologies Pursuant to
Federal Legislation and on the
Commission’s own Motion to Actively
Guide Policy in California’s Development
of a Smart Grid System.

RULEMAKING R.08-12-009

CERTIFICATE OF SERVICE

| hereby certify that on August 17, 2010, | served by e-mail all parties on the service

lists for R.08-12-009 for which an email address was known, true copies of the original

of the following document which is attached hereto:

COMMENTS OF THE CONSUMER FEDERATION OF CALIFORNIA ON
SMART GRID METRICS

The names and e-mail addresses of parties served by e-mail are shown on an

attachment. In addition, | served the following persons by enclosing said document in

an envelope addressed to them and depositing the envelope in the U.S. Mail, with

postage prepaid.

Phil Jackson

System Engineer

Valley Electric Association
800 E. Hwy 372, PO Box 237
Pahrump, NV 89401

Kevin Anderson

UBS INVESTMENT RESEARCH
1285 Avenue Of The Americas
New York, NY 10019

Harold Galicer

SEAKAY, INC.

P.O. Box 78192

San Francisco, CA 94107

Jim Sueuga
VALLEY ELEC CO.
PO BOX 237
Pahrump, NV 89401

David Kates

DAVID MARK & COMPANY
3510 Unocal Place, Suite 200
Santa Rosa, CA 95403

Jessica Nelson

Energy Services Manager
Plumas Sierra Rural Elec. Coop.
73233 State Rt 70

12




Portola, CA 96122-7069

Megan Kuize

DEWEY & LEBOEUF

1950 University Circle, Suite 500
East Palo Alto, CA 94303

Dated: August 17, 2010

Respectfully submitted,

CONSUMER FEDERATION OF CALIFORNIA

13

IIsll
Alexis K. Wodtke
520 S. El Camino Real, Suite 340
San Mateo, CA 94402
Phone: (650) 375-7840
Fax: (650) 343-1238




Service List for R.08-12-009:

CARL

JEFF
CAMERON
NORMAN A.
STEVEN G.
DAN
FREDRIC C.
KRIS G.
ALLEN K.
LEE
DONALD C.
MICHAEL
CHARLES R.
ROBERT
MONA
EDWARD G.
MICHAEL
MARC D.
FIELD
MARGARITA
Lisa-Marie
FRASER D.
SANDRA
THERESA
LARA
MARCEL
MARTY
SARAH

CHRISTOPHER

J.

NORA
HAROLD
PETER A.
STEVEN
MARLO A.

GUSTIN
CAMPBELL
BROOKS
PEDERSEN
LINS
DOUGLASS
FLETCHER
VYAS
TRIAL
BURDICK
LIDDELL
SHAMES
TOCA
SMITH, PH.D.

TIERNEY-LLOYD

CAZALET
TERRELL
JOSEPH
PICKERING
GUTIERREZ
Salvacion
SMITH
ROVETTI
BURKE
ETTENSON
HAWIGER
KURTOVICH
SCHEDLER

WARNER
SHERIFF
GALICER
CASCIATO
MOSS

GO

carlgustin@groundedpower.com
jeffrcam@cisco.com
cbrooks@tendrilinc.com
npedersen@hanmor.com
slins@ci.glendale.ca.us
douglass@energyattorney.com
ffletcher@ci.burbank.ca.us
kris.vyas@sce.com
atrial@sempra.com
Iburdick@higgslaw.com
liddell@energyattorney.com
mshames@ucan.org
ctoca@uitility-savings.com
bobsmithtti@gmail.com
mtierney-lloyd@enernoc.com
ed@megawattsf.com
mterrell@google.com
mdjoseph@adamsbroadwell.com
pickering@energyhub.net
margarita.gutierrez@sfgov.org
Ims@cpuc.ca.gov
fsmith@sfwater.org
srovetti@sfwater.org
tburke@sfwater.org
lettenson@nrdc.org
marcel@turn.org
mkurtovich@chevron.com
SSchedler@foe.org

cjwb@pge.com

nes@a-klaw.com
pcasciato@sbcglobal.net

steven@sfpower.org

mgo@goodinmacbride.com

14



MICHAEL B.
SARA STECK
ALEXIS K.
FARROKH
MICHAEL
WILLIAM H.
JOSEPH F.
KEVIN T.
ENRIQUE
GREGG
MIKE

RICH

STEVE
MARTIN
DAVID
DENNIS
SCOTT

JIM

LAUREN
LESLA
CHASE B.
GREY
JANICE
MICHAEL G.
ERIN

MIKE
RICHARD W.
TAM

JOHN

MARK
BARBARA R.
CHRISTOPHER

JULIEN
KEVIN
DAVID
JENNIFER
MARY

DAY

MYERS
WODTKE
ALUYEK, PH.D.
ROCHMAN
BOOTH
WIEDMAN
FOX
GALLARDO
MORRIS
TIERNEY
QUATTRINI
BOYD
HOMEC
ZLOTLOW
DE CUIR
TOMASHEFSKY
HAWLEY
NAVARRO
LEHTONEN
KAPPEL
STAPLES
LIN

NELSON
GRIZARD
AHMADI
RAUSHENBUSH
HUNT
QUEALY
SIGAL
ALEXANDER

JOHNSON
DUMOULIN-
SMITH

ANDERSON
RUBIN
SANFORD
BROWN

mday@goodinmacbride.com
ssmyers@worldnet.att.net
lex@consumercal.org
farrokh.albuyeh@oati.net
Service@spurr.org
wbooth@booth-law.com
jwiedman@keyesandfox.com
kfox@keyesandfox.com
enriqueg@greenlining.org
gmorris@emf.net
kerry.hattevik@nrgenergy.com
rquattrini@energyconnectinc.com
seboyd@tid.org
martinhomec@gmail.com
dzlotlow@caiso.com
dennis@ddecuir.com
scott.tomashefsky@ncpa.com
jhawley@technet.org
Inavarro@edf.org
Lesla@calcable.org
cbk@eslawfirm.com
gstaples@mendotagroup.net
jlin@strategen.com
MNelson@MccarthyLaw.com
EGrizard@deweysquare.com
Mike.Ahmadi@Granitekey.com
r.raushenbush@comcast.net
tam.hunt@gmail.com
john.quealy@canaccordadams.com
mark.sigal@canaccordadams.com
barbalex@ctel.net

crjohnson@lge.com

julien.dumoulin-smith@ubs.com

david.rubin@troutmansanders.com
jennsanf@cisco.com

marybrow@cisco.com

15



JACKIE
JAY

BEN
ROBERT C.
MONICA
STEPHEN
ED
RAYMOND
JIM

PHIL
LEILANI
JOHNSON

DAVID
DAVID
CRAIG
FREEMAN S.
MARK S.
CASE
MICHAEL A.
NGUYEN
JEFF
ESTHER
KELLY M.
KIM
YVONNE
REID A.
CENTRAL
TODD
CAROL
JERRY
TRACEY L.
PETERT.
DAVID X.
EVELYN
RICK

SUE

JUAN
MOZHI

MCCARTHY
BIRNBAUM
BOYD
ROWE
MERINO
THIEL

MAY
GIFFORD
SUEUGA
JACKSON

KOWAL
SCHNEIDER
NEMTZOW
KUENNEN
HALL
MARTINEZ
ADMINISTRATION
BACKSTROM
QUAN

COX
NORTHRUP
FOLEY
KIENER
GROSS
WINTHROP
FILES
CAHILL
MANSON
MELCHER
DRABANT
PEARSON
KOLK

KAHL
BOLAND
MARA
OTERO
HABIBI

jmccarthy@ctia.org
jay.birnbaum@currentgroup.com
bboyd@aclaratech.com
bob.rowe@northwestern.com
monica.merino@comed.com
sthiel@us.ibm.com
ed.may@itron.com

rgifford@wbklaw.com

leilani.johnson@ladwp.com
dschneider@lumesource.com
david@nemtzow.com
cjuennen@ci.glendale.us
fhall@solarelectricsolutions.com
mark.s.martinez@sce.com
case.admin@sce.com
michael.backstrom@sce.com
nquan@gswater.com
Jcox@fce.com
esther.northrup@cox.com
kfoley@sempra.com
kmkiener@cox.net
ygross@sempra.com
rwinthrop@pilotpowergroup.com
CentralFiles@semprautilities.com
tcahill@semprautilities.com
cmanson@semprautilities.com
jerry@enernex.com
traceydrabant@bves.com
peter.pearson@bves.com
dkolk@compenergy.com
ek@a-klaw.com
rboland@e-radioinc.com
sue.mara@rtoadvisors.com
juan.otero@trilliantinc.com

mozhi.habibi@ventyx.com

16



FARAMARZ
ELAINE M.
AMANDA
NORMAN J.
KRISTIN
MICHAEL E.
NINA
ROBERT
ANDREW
ANNABELLE
DIONNE
FRANCES
KAREN
KIMBERLY C.
MICHAEL P.
RICHARD H.
STEPHEN J.
TERRY
BRIAN
BRYCE
CASSANDRA
JANINE L.
JEFFREY
NORENE
STEVE
DIANE I.

LISA
PAUL
ANGELA
CARYN
MEGAN
ELLEN
ALl
CHRIS
SHARON
JOHN

MAGHSOODLOU

DUNCAN
WALLACE
FURUTA
GRENFELL
CARBOY
SUETAKE
FINKELSTEIN
MEIMAN
LOUIE
ADAMS

YEE
TERRANOVA
JONES
ALCANTAR
COUNIHAN
CALLAHAN
FRY

CRAGG
DILLE
SWEET
SCANCARELLI
SINSHEIMER
LEW

HILTON
FELLMAN

WEINZIMER
PRUDHOMME
CHUANG

LAI

KUIZE
PETRILL
IPAKCHI
KING
TALBOTT
DUTCHER

faramarz@ieee.org
elaine.duncan@verizon.com
mandywallace@gmail.com
norman.furuta@navy.mil
kgrenfell@nrdc.org
mcarboy@signalhill.com
nsuetake@turn.org
bfinkelstein@turn.org
andrew_meiman@newcomb.cc
ayl5@pge.com
DNG6@pge.com
fsc2@pge.com
filings@a-klaw.com
Kcj5@pge.com
mpa@a-klaw.com
rcounihan@enernoc.com
stephen.j.callahan@us.ibm.com
tmfry@nexant.com
bcragg@goodinmacbride.com
bdille@jmpsecurities.com
cassandra.sweet@dowjones.com
jscancarelli@crowell.com
jas@cpdb.com

nml@cpdb.com
SDHilton@stoel.com
Diane.Fellman@nrgenergy.com
cem@newsdata.com
lisa_weinzimer@platts.com
prp1@pge.com
achuang@epri.com

caryn.lai@bingham.com

epetrill@epri.com
ali.ipakchi@oati.com
chris@emeter.com
sharon@emeter.com
ralf1241a@cs.com

17



SEAN P.
JOHN
THOMAS W.
VALERIE
NELLIE
DOUG

BOB

DOCKET
DAVID
REED V.
JENNIFER
JENNIFER
KINGSTON
PHILLIP
JANET
JOSEPH
MICHAEL E.
BARRY F.
C. SUSIE
MARY
TOM

JOY A
DAVID

BARBARA R.

GAYATRI

DOUGLAS M.

DAVID
MARTIN

HEATHER
JOHN
WAYNE
TOM
BRIAN
DANIELLE
DAVID L.

BEATTY
GUTIERREZ
LEWIS
RICHARDSON
TONG
GARRETT
STUART

COORDINATOR
MARCUS
SCHMIDT
LYNCH
URBAN

COLE
MULLER
PETERSON
WEISS

BOYD
MCCARTHY
BERLIN
TUCKER
KIMBALL
WARREN
KATES
BARKOVICH
SCHILBERG
GRANDY, P.E.
MORSE
HOMEC
E-RECIPIENT
SANDERS
GOODIN
AMER
POMALES
THEAKER
OSBORN-MILLS
MODISETTE

sean.beatty@mirant.com
john_gutierrez@cable.comcast.com
t_lewis@pacbell.net
Valerie.Richardson@us.kema.com
nellie.tong@us.kema.com
Douglas.Garrett@cox.com
rstuart@brightsourceenergy.com
mrw@mrwassoc.com
cpucdockets@keyesandfox.com
dmarcus2@sbcglobal.net
rschmidt@bartlewells.com
jlynch@law.berkeley.edu
jurban@law.berkeley.edu
kco@kingstoncole.com
philm@scdenergy.com
j_peterson@ourhomespaces.com
joe.weiss@realtimeacs.com
michaelboyd@sbcglobal.net
bmcc@mccarthylaw.com
sberlin@mccarthylaw.com
mary.tucker@sanjoseca.gov
tomk@mid.org

joyw@mid.org

brbarkovich@earthlink.net
gayatri@jbsenergy.com
dgrandy@caonsitegen.com
demorse@omsoft.com
martinhomec@gmail.com
e-recipient@caiso.com
hsanders@caiso.com
jgoodin@caiso.com
wamer@kirkwood.com
tpomales@arb.ca.gov
brian.theaker@dynegy.com
danielle@ceert.org

dave@ppallc.com

18



JAN

JOHN
KELLIE
LINDA
MICHELLE
RICHELLE
STEVEN A.
LYNN
ANDREW B.
BRIAN S.
GREGGORY L.
JIM
LOURDES
TIMOTHY N.
VICKY
VIKKI

DAN
KAREN NORENE
ROGER
JESSICA
JACK
MICHAEL
MIKE
BENJAMIN
SHARON K.
MARK
Aloke
Andrew
Anthony
Christopher R
Damon A.
David
Edward
Farzad
Gretchen T.
Jake

Joyce

MCFARLAND
SHEARS
SMITH
KELLY
GARCIA
ORLANDO
LIPMAN
HAUG
BROWN
BIERING
WHEATLAND
PARKS
JIMENEZ-PRICE
TUTT
ZAVATTERO
WOOD
MOOY
MILLS

LEVY
NELSON
ELLIS

JUNG

CADE
SCHUMAN
NOELL
TUCKER
Gupta
Campbell
Mazy
Villarreal
Franz

Peck

Howard
Ghazzagh
Dumas

Wise

de Rossett

jmcfarland@treasurer.ca.gov
shears@ceert.org
kellie.smith@sen.ca.gov
Ikelly@energy.state.ca.us
mgarcia@arb.ca.gov
ro@calcable.org
steven@lipmanconsulting.com
Imh@eslawfirm.com
abb@eslawfirm.com
bsb@eslawfirm.com
glw@eslawfirm.com
jparks@smud.org
limene@smud.org
ttutt@smud.org
vzavatt@smud.org
vwood@smud.org
dan.mooy@ventyx.com
kmills@cfbf.com

rogerl47@aol.com

jellis@resero.com

michael.jung@silverspringnet.com

wmc@a-klaw.com
bschuman@pacific-crest.com

sharon.noell@pgn.com

californiadockets@pacificorp.com

ag2@cpuc.ca.gov
agc@cpuc.ca.gov
am1@cpuc.ca.gov
crv@cpuc.ca.gov
dfi@cpuc.ca.gov
dbp@cpuc.ca.gov
trh@cpuc.ca.gov
fxg@cpuc.ca.gov
gtd@cpuc.ca.gov
jw2@cpuc.ca.gov

jdr@cpuc.ca.gov

19



Julie
Karin M.
Kevin R.
Laurence
Marzia
Matthew
Michael
Rebecca
Risa
Sarah R.
Scarlett

Steve

Timothy J.

Valerie
Wendy
BRYAN
Allen

Halligan
Hieta
Dudney
Chaset
Zafar

Deal

Colvin
Tsai-Wei Lee
Hernandez
Thomas
Liang-Uejio
Roscow
Sullivan
Beck
Al-Mukdad
LEE

Benitez

jmh@cpuc.ca.gov
kar@cpuc.ca.gov
kd1@cpuc.ca.gov
lau@cpuc.ca.gov
zaf@cpuc.ca.gov
mjd@cpuc.ca.gov
mc3@cpuc.ca.gov
wtr@cpuc.ca.gov
rhh@cpuc.ca.gov
srt@cpuc.ca.gov
scl@cpuc.ca.gov
scr@cpuc.ca.gov
tis@cpuc.ca.gov
vjb@cpuc.ca.gov
wmp@cpuc.ca.gov
BLee@energy.state.ca.us

ab2@cpuc.ca.gov

20



