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Advanced Metering History

2005 -House Bill 2129

e 2006 — Rulemaking Project Opened

e 2006 — PUCT Report to Legislature #1

e 2007 — Rulemaking Adopted

e 2007 — Implementation Project Opened

e 2007 — House Bill 3693

e 2008 — PUCT Report to Legislature #2

e 2008 — Oncor Deployment Plan Approved

2008 — Centerpoint Deployment Plan Approved

e 2009 — AEP Deployment Plan Approved

e 2010 — Meter Accuracy Study Ordered/Completed
e 2010-PUCT Report to Legislature #3

e 2011 - Texas New Mexico Power Deployment Plan Approved

Note: PUCT has no authority over the advanced meter deployment of municipally owned utilities
and electric cooperatives.



HB 2129 (2005)

* Amended PURA Section 39.107(h)

— “The commission shall establish a nonbypassable
surcharge for an electric utility... to use to recover
reasonable and necessary costs incurred in deploying
advanced metering and meter information networks
to residential customers...”

— “The commission shall ensure that the nonbypassable
surcharge reflects a deployment of advanced meters
that is no more than one-third of the utility’s total
meters over each calendar year and shall ensure that
the nonbypassable surcharge does not result in utility
recovering more than its actual, fully allocated meter
and meter information network costs.”



HB 2129 (cont.)

e Section 8 of bill

— (a) In recognition that advances in digital and
communications equipment and technologies,
including new metering and meter information
technologies, have the potential to increase the
reliability of the regional electrical network,
encourage dynamic pricing and demand response,
make better use of generation assets and transmission
and generation assets, and provide more choices for
consumers, the legislature encourages the adoption
of these technologies by electric utilities in this state.



PUCT Rulemaking

Workshop held 10/05

December 2005 — Staff Request for Comments (19 sets
received)

August 2006 — Staff Strawman Rule (15 sets of comments
received)

October 2006 — Proposed Rule published in Texas Register
for Comment (22 sets of comments received)

Public Hearings/workshops held 2/07 and 3/07

Commission discussion of rule at April 26, 2007, May 8,
2007, and May 10, 2007 Open Meetings with adoption on
May 10, 2007.

Major issues discussed

— Cost recovery, data access, meter standards, functionality of
meters, deployment plans



House Bill 3693 (2007)

* Omnibus Energy Efficiency Bill

— (i) ... it is the intent of the legislature that net
metering and advanced meter information
networks be deployed as rapidly as possible to
allow customers to better manage energy use
and control costs, and to facilitate demand
response initiatives.



PUCT Reports to Legislature

2007 Report
— No barriers to deployment identified
— No recommendations

* 2009 Report

— PUC sought clarification to determine if legislature wanted PUC to
order utilities to deploy as fast as possible and whether 2005 law
applied to utilities outside of ERCOT

— PUC sought clarity on whether state policy should give all customers
the right to be billed on interval data and of importance of well-
informed consumers

— No action on recommendations

* 2011 Report
- No Barriers to Implementation Identified

- PUC sought clarification as to whether the 2005 legislation applies to
utilities outside of ERCOT.

- No action on recommendations



Consumer Benefits Identified

* QOperational efficiencies

— Utilities are now aware of outages in advance of consumers
notifying them.

— Greater public awareness of outages and restoration times.
— Reduced expenses (credited against costs in surcharge cases)

* Consumer choices
— Increasing number of retail products that are only possible with
advanced metering:

* time of use pricing, bill credits for reducing consumption during grid
emergencies, pre-paid offerings, etc.

— Market rules have been adapted around meters to reduce time
to switch providers, reconnect service, etc.



Deployments

CenterPoint| Oncor | AEP TCC* | AEP TNC**| TNMP
Installation to Date 2 Million 3,022,347 479,080 139,079 57,807
Total # Meters at Full 2 Million 3 Million 809,000 193,000 200,000
Deployment Complete End of 2012 | End of 2013 | End of 2013 | End of 2016

Total Estimated
Savings™**

$120.6 Million

$176.0 Million

$89.2 Million

$32.6 Million

$19.3 Million

Estimated Customer

$5.6 Million

$15.1 Million

$4.0 Million

$1.0 Million

$1.95 Million

Education Expense

Monthly Residential $2.19 $2.26 $2.35 $3.40

Surcharge Amount
Reflects savings above

$3.05

Total # of 39 200 300

Installations on Hold

460 (combined)

* AEP TCC residential surcharge is $3.15 during the first two years, 82.89 during the next two years, and $2.26 for the remainder of the
surcharge period.

** AEP TNC Residential surcharge is $3.15 for the first two years, 82.27 during the next two years, and $2.35 for the remainder of the
surcharge period.

*#% Savings is rolled into the surcharge calculation 9



Meter Accuracy Study

* During early stages of Oncor’s deployment, the
Commission saw a large increase in consumer
complaints related to meter/accuracy.

 PUCT engaged Navigant to evaluate the
deployments and meter accuracy complaints.

— Navigant found the advanced meters were more
accurate than the older, electromechanical meters

— Metering issues related to extremely cold weather
compared to prior year in areas with electric heating

— Some issues with the final meter read of the old
meter that led to inaccurate billing



Health Concerns

The acceptable FCC RF limits are 6.1 W/m? and 10 W/m?

depending on frequency for continous whole body exposure.

* Was not raised during rulemaking Cellular Telephone: 7.8 W/m*
. at 2” for 1-20 minutes*®
and deployment projects
* Radio frequencies emitted by
advanced meters are generally TG Dot USB donglen 0.0z Wit
well below limits set by the
Federal Communications L o Baby Monitor: 0029 Wit
Commission = o erm e
— Since 1996, the FCC has required .
all communications devices to 4 Gordless Phone Base: 0.0052 W/m?
meet minimum guidelines for safe at 33" for 1-30 mins™
human exposure to RF F

— Vendors selling products that do
not meet FCC specs are subject to
fines and penalties

— EPA, FDA, National Institute for
Occupational Safety and Health,
and OSHA monitor and regulate
various aspects of RF safety

Microwave Ovens: 0.004.3 W/m?
at 3’3" for 1-10 mins*

WiFi Base Station: 0.0021 W/m? at
3'3” for 10-60 mins.*

Smart Meter: 0.0018 W/m?
at 10’ for 1-2 seconds®

R e e

*As illustrated, power density is measured in Watts per square
meter (W/m?2). The distances shown are for typical exposures.




Current Commission Activity

* Project Number 40190: Advanced Metering
Issues

— Opened in response to concerns about
deployment/requests for opt-out

— Questions/data gathering from utilities on impacts of
opt-out
* Cost, accuracy, outage management, market rules, etc.

— Public meeting held by Commissioners on August 21,
2012

— In response to health concerns, Commission staff
conducting review of all existing reports and studies
on RF and EMF exposure



Studies Being Reviewed

American Academy of Environmental Medicine. Web. 8/7/2012. http://www.aaemonline.org/

American Board of Environmental Medicine, The. Web. 8/7/2012. http://www.americanboardofenvironmentalmedicine.org/
* American Board of Medical Specialties, The. Web. 8/7/2012. http://www.abms.org/Who We Help/Physicians/specialties.aspx

American National Standards Institute. ANSI/AAMI PC69:2007 - Active implantable medical devices - Electromagnetic compatibility - EMC test protocols for implantable cardiac
pacemakers and implantable cardioverter defibrillators. 2012. New York, New York. Web. 8/24/2012. http://webstore.ansi.org/RecordDetail.aspx?sku=ANSI%2FAAMI+PC69%3A2007

* Austin Bradford Hill. The Environment and Disease: Association or Causation? Proceedings of the Royal Society of Medicine, 58 (1965), 295-300. Web. 8/7/2012.
http://www.edwardtufte.com/tufte/hill

Australia Office of Legislative Drafting and Publishing, Attorney-General’s Department. Radiocommunications (Electromagnetic Radiation - Human Exposure) Standard 2003 as amended -
F2011C00165. Canberra, Australia, 2011. Web. 8/7/2012 http://www.comlaw.gov.au/Details/F2011C00165

Australian Radiation Protection and Nuclear Safety Agency. Maximum Exposure Levels to Radiofrequency Fields — 3 kHz to 300 GHz; Radiation Protection Series Publication No. 3.
Canberra, Australia, 2002. Web. 8/7/2012. http://www.arpansa.gov.au/pubs/rps/rps3.pdf

BC Cancer Agency. Smart Meter and Cancer Risk Statement. Victoria, British Columbia, Canada, 2011. Web. 8/7/2012. http://www.health.gov.bc.ca/pho/issues.html
California Council on Science and Technology. 8/7/2012. Web. http://www.ccst.us/about.php

California Council on Science and Technology. Health Impacts of Radio Frequency From Smart Meters.

. Sacramento, California, 2011. Web. 8/7/2012 http://www.ccst.us/publications/2011/2011smartA.pdf

City of Naperville. Naperville Smart Grid Initiative (NSGI) Pilot 2 RF Emissions Testing - Plan and Results — V2.0; Smart Meters, Household Equipment, and the General Environment.
Naperville, lllinois, 2011. Web. 8/7/2012. http://www.naperville.il.us/emplibrary/Smart_Grid/Pilot2RFEmissionsTesting-Final.pdf

City of Naperville. Naperville Smart Grid Initiative (NSGI) Pilot 2 RF Emissions Testing — Summary Report — V2.0; Smart Meters, Household Equipment, and the General Environment.
Naperville, lllinois, 2011. Web. 8/7/2012. http://www.naperville.il.us/emplibrary/Smart_Grid/Pilot2-RFEmissionsTesting-SummaryReport.pdf

City of Naperville. Naperville Smart Grid Initiative: Smart Meters and Radio Frequency Communications. Naperville, lllinois, 2011. Web. 9/7/2012
http://www.naperville.il.us/emplibrary/Smart_Grid/SmartMeterandRFCommunications.pdf

. Code of Federal Regulations, Title 47 — Telecommunication, Chapter 1, Subchapter A, Part 1 § 1.1310. 61 FR 41016, Aug. 7, 1996. Web. 8/7/2012. http://www.gpo.gov/fdsys/pkg/CFR-
2011-title47-voll/xml/CFR-2011-title47-voll-sec1-1310.xml
® Code of Federal Regulations, Title 47 — Telecommunication, Chapter 1, Subchapter A, Part 15. Washington, District of Columbia, 2012. Web. 8/7/2012.

http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&tpl=/ecfrbrowse/Title47/47cfrl5 main 02.tpl

County of Santa Cruz. Smart Meter Moratorium. Santa Cruz, California, January 18, 2012. Web. 8/7/2012.
http://www.santacruzhealth.org/pdf/2012%20Report%200n%20SmartMeters.pdf

® Edison Electric Institute. A Discussion of Smart Meters and RF Exposure Issues: An EEI-AEIC-UTC White Paper. Washington, District of Columbia, 2011. Web. 8/7/2012.
http://www.aeic.org/meter_service/smartmetersandrf031511.pdf

Electric Power Research Institute. Web. 8/7/2012. http://my.epri.com/portal/server.pt?

Electric Power Research Institute. A Perspective on Radio-Frequency Exposure Associated With Residential Automatic Meter Reading Technology. Palo Alto, California, 2010. Web.
8/7/2012. http://my.epri.com/portal/server.pt?Abstract id=000000000001020798
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Studies Being Reviewed

Electric Power Research Institute. An Investigation of Radiofrequency Fields Associated with the Itron Smart Meter. Palo Alto, California, 2011. Web. 8/7/2012.
http://my.epri.com/portal/server.pt?Abstract id=000000000001021126

Electric Power Research Institute. Characterization of Radio Frequency Emissions From Two Models of Wireless Smart Meters. Palo Alto, California, 2011. Web. 8/7/2012.
http://my.epri.com/portal/server.pt?Abstract id=000000000001021829

Electric Power Research Institute. EPRI Comment: Sage Report on Radio-Frequency (RF) Exposures from Smart Meters. Palo Alto, California, 2012. Web. 8/22/2012.
http://my.epri.com/portal/server.pt?Abstract id=000000000001022639

Electric Power Research Institute. EPRI Comments: A Perspective on Two Smart Meter Memoranda. Palo Alto, California, 2012. Web. 8/7/2012.
http://my.epri.com/portal/server.pt?Abstract id=000000000001024952

Electric Power Research Institute. EPRI 2013 Research Portfolio: Electric and Magnetic Fields and Radio-Frequency Health Assessment and Safety - Program 60. Palo Alto, California, 2012.
Web. 8/23/2012. http://mydocs.epri.com/docs/Portfolio/PDF/2013 P060.pdf

Electric Power Research Institute. Program on Technology Innovation: Environmental and Health Issues Related to Radiofrequency Emissions from Smart Technologies - Summary of Two
Workshops. Palo Alto, California, 2011. Web. 8/7/2012. http://my.epri.com/portal/server.pt?Abstract id=000000000001024737

Electric Power Research Institute. Radio-Frequency Exposure Levels from Smart Meters: A Case Study of One Model. Palo Alto, California, 2011. Web. 8/7/2012.
http://my.epri.com/portal/server.pt?Abstract id=000000000001022270

Elliott P, Toledano MB, Bennett J, Beale L, de Hoogh K, Best N, Briggs DJ. 2010. Mobile phone base stations and early childhood cancers: case-control study. Web. 8/7/2012. BMJ
340:¢3077.

EMF and Health: Dedicated to Real Science. EMF Explained. Montréal, Québec, Canada, 2009. Web. 8/7/2012. http://www.emfandhealth.com/EMFExplained.html|

EMF and Health: Dedicated to Real Science. Science Sources: Evidence Based Science Web Sites. Montréal, Québec, Canada, 2009. Web. 8/7/2012.
http://www.emfandhealth.com/Science%20Sources.html

Environmental Protection Agency. Understanding Radiation: lonizing & Non-lonizing Radiation. Web. 9/7/2012. http://www.epa.gov/radiation/understand/index.html

Environmental Protection Agency. NIH Publication No. 98-3981: Assessment of Health Effects from Exposure to Power-Line Frequency Electric and Magnetic Fields Working Group Report.
Fanelli D. 2009. How Many Scientists Fabricate and Falsify Research? A Systematic Review and Meta-Analysis of Survey Data. PLoS ONE 4(5): e5738. Web. 9/18/2012.
http://www.plosone.org/article/info%3Ad0i%2F10.1371%2Fjournal.pone.0005738

Federal Communications Commission Office of Engineering & Technology. Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic Fields.
OET BULLETIN 65, Edition 97-01. Washington, District of Columbia, 1997. Web. 8/7/2012.
http://transition.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet65/0et65.pdf

Federal Communications Commission, Office of Engineering and Technology. Equipment Authorization: Authorization procedures. Washington, District of Columbia, 2012. Web.
8/7/2012. http://transition.fcc.gov/oet/ea/procedures.html

Federal Communications Commission Office of Engineering & Technology. Questions and Answers about Biological Effects and Potential Hazards of Radiofrequency Electromagnetic
Fields. OET BULLETIN 56, Fourth Edition. Washington, District of Columbia, August 1999. Web. 8/7/2012.

http://transition.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet56/o0et56e4.pdf

Federal Communications Commission Office of Engineering & Technology. Radio Frequency Safety. Washington, District of Columbia, 2012. Web. 8/24/2012.
http://transition.fcc.gov/oet/rfsafety/rf-fags.html

Federal Communications Commission Office of Engineering & Technology. Understanding The FCC Regulations for Computers and Other Digital Devices. OET BULLETIN NO. 62.
Washington, District of Columbia, 1997. Web. 8/11/2012. http://transition.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet62/oet62rev.pdf

Federal Communications Commission Office of Engineering & Technology. Understanding The FCC Regulations for Low-Power, Non-Licensed Transmitters. OET BULLETIN NO. 63.
Washington, District of Columbia, 1993. Web. 8/11/2012.
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Studies Being Reviewed

http://transition.fcc.gov/Bureaus/Engineering Technology/Documents/bulletins/oet63/oet63rev.pdf

Food and Drug Administration, U.S. Interference with Pacemakers and Other Medical Devices. Silver Spring, Maryland, 2012. Web. 8/24/2012. http://www.fda.gov/Radiation-
EmittingProducts/RadiationEmittingProductsandProcedures/HomeBusinessandEntertainment/CellPhones/ucm116311.htm

Foster KR. 2007. Radiofrequency exposure from wireless LANs utilizing Wi-Fi technology. Health Phys 92:280-9.

Franke H, Ringelstein EB, Stogbauer F. 2005. Abstract: Electromagnetic fields (GSM 1800) do not alter blood—brain barrier permeability to sucrose in models in vitro with high barrier
tightness. Bioelectromagnetics 26:529-535. Web. 8/7/2012. http://www.ncbi.nlm.nih.gov/pubmed/16142784

Frei P, Poulsen AH, Johansen C, Olsen JH, Steding-Jessen M, Schiiz J. 2011. Use of mobile phones and risk of brain tumours: update of Danish cohort study. BMJ 343:d6387. Web.
9/7/2012. http://www.bmj.com/highwire/filestream/447947/field highwire article pdf/0/bmj.d6387.full.pdf

Government Accountability Office, U.S. Exposure and Testing Requirements for Mobile Phones Should Be Reassessed. Washington, District of Columbia, 2012. Web. 9/6/2012.
http://www.gao.gov/assets/600/592901.pdf

Habash RW, Elwood JM, Krewski D, Lotz WG, McNamee JP, Prato FS. 2009. Recent advances in research on radiofrequency fields and health: 2004-2007. Journal of Toxicology and
Environmental Health, Part B Critical Reviews 2009; 12(4):250-88. Web. 8/24/2012. http://www.ncbi.nlm.nih.gov/pubmed/20183523

Hayes DL, Wang PJ, Reynolds DW, Estes M, Griffith JL, Steffens RA, Carlo GL, Findlay GK, Johnson CM. 1997. Interference with Cardiac Pacemakers by Cellular Telephones. The New
England Journal of Medicine. V. 336 N. 21 Web. 8/24/2012. http://www.nejm.org/doi/pdf/10.1056/NEJM199705223362101

Health Canada. Web. 8/7/2012. http://www.hc-sc.gc.ca/ahc-asc/index-eng.php

Health Canada. Health Canada's Radiofrequency Exposure Guidelines. Ottawa, Ontario, Canada, 2010. Web. 8/7/2012. http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/radio _guide-
lignes direct-eng.php

Institute of Electrical and Electronics Engineers, Inc., The. IEEE Std C95.1™ - 2005: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz. New York, New York, 2005. Web. 9/5/2012. http://standards.ieee.org/findstds/standard/C95.1-2005.html

Institute of Electrical and Electronics Engineers, Inc., The. IEEE Std C95.3™ - 2002 (R2008): IEEE Recommended Practice for Measurements and Computations of Radio Frequency
Electromagnetic Fields With Respect to Human Exposure to Such Fields, 100 kHz—300 GHz. New York, New York, 2008. Web. 9/5/2012.
http://standards.ieee.org/findstds/standard/C95.3-2002.html

Institute of Electrical and Electronics Engineers, Inc., The. IEEE Std C95.6™ - 2002: IEEE Standard for Safety Levels with Respect to Human Exposure to Electromagnetic Fields, 0-3 kHz.
New York, New York, 2002. Web. 8/31/2012. http://standards.ieee.org/findstds/standard/C95.6-2002.html

Institute of Electrical and Electronics Engineers, Inc., The. IEEE Std C95.7™ - 2005: IEEE Recommended Practice for Radio Frequency Safety Programs, 3 kHz to 300 GHz. New York, New
York, 2005. Web. 9/5/2012. http://standards.ieee.org/findstds/standard/C95.7-2005.html

International Agency for Research on Cancer. Web. 8/7/2012. http://monographs.iarc.fr/

International Agency for Research on Cancer. IARC Monographs on the Evaluation of Carcinogenic Risks to Humans. Lyon, France 2006. Web. 8/7/2012.
http://monographs.iarc.fr/ENG/Preamble/CurrentPreamble.pdf

International Commission on Non-lonizing Radiation Protection (ICNIRP). 2009. Exposure to High Frequency Electromagnetic Fields, Biological Effects and Health Consequences (100 kHz-
300 GHz). International Commission on Non-lonizing Radiation Protection, OberschleiBheim, Germany. Web. 8/31/2012. http://www.icnirp.de/documents/RFReview.pdf
International Commission on Non-lonizing Radiation Protection (ICNIRP). ICNIRP Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic and Electromagnetic Fields (Up To
300 GHz). Health Physics 1998; 74 (4):494-522. Web. 8/31/2012. <http://www.icnirp.org/documents/emfgdl.pdf>.

INTERPHONE Study Group, The. “Brain tumour risk in relation to mobile telephone use: results of the INTERPHONE international case—control study”. International Journal of
Epidemiology 2010; 39:675-694. Web. 8/7/2012. http://ije.oxfordjournals.org/content/39/3/675.full.pdf

Kuribayashi M, Wang J, Fujiwara O, Doi Y, Nabae K, Tamano S, Ogiso T, Asamoto M, Shirai T. 2005. Abstract: Lack of effects of 1439 MHz electromagnetic near field exposure on the
blood-brain barrier in immature and young rats. Bioelectromagnetics 26:578-588. Web. 8/7/2012.

Letter from American Academy of Environmental Medicine to Michigan Public Service Commission, dated April 12, 2012. Re: Smart Meter Installation Case Number: U-17000. Web.
8/7/2012. http://efile.mpsc.state.mi.us/efile/docs/17000/0391.pdf
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