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What is AMS?

An Overview of Oncor’'s Advanced
Metering System (AMS)

Oncor Electric Delivery



( (
AMS Deployment Profile

Advanced meters are being installed by geographic
region over a four-year period:

" Up to 3.2 million meters by 2012

= 27,000 square miles of territory

" 104 REPs

" Average installation rate is about

~ 630 miles
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75,000 meters per month

" More than 1.6 million AMS meters
installed as of March 2011
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Smart Texas Overview

Smart Texas is Oncor’s initiative to transform Texas’s electric
transmission and distribution network into the most technologically
advanced grid in the nation by 2012.
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= Definition: Advanced meters and the
associated hardware and software,
communications systems, and
information technology systems

= Definition: Transmission and
distribution of electricity using a
robust network of two-way
communications, advanced sensors,
and distributed computers = Purpose: Provide timely access to
consumption data, enabling consumers
to make informed choices about energy
use and reduce their energy costs

= Purpose: Improve the efficiency,
reliability, and safety of power delivery

Providing “actionable information” to the operator

Oncor Electric Delivery



Smart Grid
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Advanced Metering Market Support
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= Billi * Interval Reads
Billing

= Remote Sensing " Demand Response

= Home Area Network (HAN) * Retail Communication
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AMS Background

“... put information and control
mnto the hands of the consumer,

Oncor’s AMS initiative has evolved as 3 with integrated technologies that
| P . ] enable individuals to obtain timely
result of PUC regulations: information on energy use, manage

their own consumption patterns
and reduce costs.” - PUC

P e

Oncor launches its automated meter reading initiative and begins
replacing traditional meters with automated meters.

The Public Utilities Commission of Texas (PUC) adopts its advanced
meter ruling, including specific technical and functional requirements
for meters.

Oncor’s automated meters are not compliant with the PUC’s new
regulations and as a result, Oncor revises its automated meter reading
initiative to become an advanced metering system that is PUC-compliant.

The PUC approves Oncor’s AMS program filing, including a surcharge to
recover implementation costs.
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PUC Requirements for Advanced Meters

Provide remotely activated disconnects and reconnects on all
residential meters

Provide 15-minute interval data, which equates to almost 3,000
reads per month per meter versus the historical one read per month

Provide consumption data to HAN and communicate with HAN
devices, such as in-home energy monitors

Give REPs ability to directly interact with the consumer’s meter,
including getting on-demand reads and sending messages and
control signals

Provide market-defined Web portal functionality
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AMS Program Components
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1 o G In-home Monitors :

Wﬁw gl for LR o Radio Frequency (RF) Mesh
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g & Cust and Backhaul Networks

* R, ) ustomers ,

Customer Education Program,
Including the Mobile
Experience Center (MEC)

IT Infrastructure,
Integration, and
Internal Web Portal

Smart Meter Texas Web
Portal for ERCOT, REPs,
and Consumers

Advanced Meter Installation
and Provisioning
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AMS Benefits

AMS:

" Supports energy conservation strategies with increased system
functionalities

" Provides an environment for consumers to make informed decisions
about their energy consumption

" Improves the overall reliability and efficiency of our system
" Creates new opportunities for consumers and REPs

" Delivers an infrastructure that facilitates the partnership with REPs in
providing customer choice and a high-quality service standard by
which others are measured
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AMS Features and Benefits

Once fully deployed, AMS offers numerous benefits to consumers,

REPs, and Oncor:

—

Feature

Benefits

Advanced meters
automatically read and
record meter data at
15-minute intervals.

Offers consumers nearly 3,000 meter reads per month rather
than one historic read, allowing more timely adjustments to
energy use

Increases REP billing options, including time-of-use rates, rates
that foster demand response, and prepaid services, giving
consumers new avenues for controlling their energy costs

Eliminates the need to send a person to read and record meter
data, reducing vehicle emissions and reducing vehicle accidents

Advanced meter
disconnects and
reconnects can be
performed remotely.

Eliminates the need to send a person to manually perform
service orders, reducing employee safety issues and reducing
vehicle emissions

Provides the ability to initiate selective load reduction without
impacting sensitive or critical loads, improving response to
emergency curtailment operations

Enables prepaid retail pricing, allowing consumers and REPs to
have pricing plans that meet their needs
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AMS Features and Benefits (cont)

Feature Benefits
Advanced meters = Provides the ability to detect outages faster and pinpoint quickly
provide power loss where on the system the outage has occurred, enabling faster
signals. outage restoration

Advanced meters can = Provides the ability to read meters on an as-needed basis,
be read on-demand. improving efficiencies with move-ins, move-outs, and other
requests that require a meter reading

* Eliminates the need to send a person to read and record meter
data, enabling real-time diagnostic capabilities and reducing
vehicle emissions

Advanced meters = Enhances visibility of energy consumption to consumers via
automatically send in-home monitors, allowing more choices about energy use
meter Qmﬂm to the " Provides demand response and load control signals, allowing
consumer’s HAN. consumers to take advantage of off-peak and time-of-use rates

* Communicates with smart appliances, offering consumers control
of selected appliances using ZigBee Smart Energy (SE) 1.0

Smart Meter Texas = Streamlines Oncor’s operational efficiencies by providing a
Portal will be available self-service portal

for consumers, REPs, |, Gives consumers, REPs, and authorized third parties access to
and ERCOT. consumption data, offering self-service account maintenance
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Key AMS Milestones

3/31/09: Supported interim HAN functionality,

Maximo Release 0,
enabling tracking of meter
assets and locations

2009

|

allowing communication between the

advanced meter and an in-home display 7/10/09: Reached 250,000+ 12/31/11: Reach 2.5 million

enabled with ZigBee Smart Energy 1.0 meters instalied meters installed
5/30/09: Transitioned from L+G 12/31/12: Full AMS
hosting to Oncor, streamlining 12/31/09: Reached deployment,
advanced meter functionality 663,774 meters instalied including up to 3.2

million meters
6/7/09: Went live with AMS installed*

12/31/10: Reached 1.5 million
meters installed

2010 2011 2012

data to the Market

6/30/09: Went live with 1/31/10: Went live with Release 2, including:
AMS Release 1, providing
15-minute interval VEE

= Deploying the internal Web portal
= Upgrading Head End and MDMS

* Enhancing remote connect and disconnect capabilities

6/1/09: Implemented prepaid electric

within 1 hour of notice from REPs

service, allowing reconnects/disconnects = Supporting the Smart Meter Texas portal, giving

= Enhancing HAN functionality

consumers, REPs, and ERCOT access to account data

5/1/09: Supported time-of-use (TOU)
functionality for existing rates,
enabling REPs to offer TOU rates

9/30/092: Went live with L+G
Command Center Release 4.1,
improving meter data collection

* Based on growth estimates
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AMS Process

£

A cohesive, four-step business process frames the complex AMS
infrastructure of advanced meters, hardware, software, communications
systems, and meter information networks.

Read the
Meter

Collect the
Meter Data

Validate the
Meter Data

Transmit the
Meter Data

The advanced meter
records energy use
at the premise and
transmits the meter
data to the
consumer’s HAN and
to Oncor’s network.

Oncor’s RF mesh and
backhaul networks
collect the meter data
and send it to Oncor’s
back-office systems.

Oncor’s back-office
systems check the
meter data for
accuracy and
completeness.
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Oncor sends the meter
data to ERCOT, REPs,
and consumers for
market settiement,
billing, account
management, and
monitoring of
personal energy use.
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Meter Data Flow
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Meter Data Flow — Read the Meter

Advanced Meter:

* Records energy usage at 15-minute intervals

= Transmits meter data to the premise HAN
device via ZigBee Smart Energy 1.0

* Transmits meter data to Oncor via the RF
Mesh network

In-home Monitor
* Receives meter data from the HAN
= Displays energy usage to the consumer in near real-time

= Communicates with the HAN to manage smart appliances

Read the
Meter

On-Demand

Reads via
In-Home Display

FeT

Smart Appliances

* Connect to the HAN via
ZigBee Smart Energy 1.0

* Projects underway to bring

smart appliances to market

Smart

>nv__m=nmmk

RF Mesh
Network

RF Mesh Network:
* Receives meter data
* Sends meter data to the router

Oncor Electric Delivery

— —a

Home Area Network (HAN):

* Receives energy usage data from the advanced meter
* Sends meter data to the HAN device

* Communicates with smart appliances
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Meter Data Flow — Collect the Meter Data

Router:

= Receives meter data from the RF
Mesh network

= Forwards meter data to the
appropriate collector

A

Backhaul Network:

= Uses wide area network (WAN), fiber,
microwave, or cellular components

= Forwards meter data to Head End

RF Mesh Daily Meter Reads &
Network Interval Usage Data

v

Meter

Transactions

Head End:
= Collects meter data

= Receives meter attributes from AMS Maximo
= Forwards meter data to the Meter Data
Management System (MDMS)

u Collect the
/ Meter Data

Collector

\

Meter
Attributes

v

Collector:
= Receives meter data from the router via

Oncor Electric Delivery

the RF Mesh network
= Forwards meter data to Head End via the
Backhaul network
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RF Mesh and Backhaul Two-Way Communication Networks

900 MHz

Routers

= Approximately 9,000

RF Smart Meters
* Installed in residential and commercial premises
= Meter-to-meter communication
= Approximately 356 per router

RF Mesh Network

* Mounted on utility poles and street lights
= Approximately 30 per collector

= Approximately 3.2 million

i

Router

Oncor Electric Delivery

Collectors

Mounted on 70 ft. concrete poles
Four antennas on the top, and

a control panel and backhaul
communication box at the base
Normally located in substations,

within substation fence

Approximately 300

Collector

Backhaul Network

~ " Satellite, microwave,

i

cellular, fiber, and wide
area network

Back Office
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Meter Data Flow — Validate the Meter Data

Meter Data Management System (MDMS):

= Receives the meter data from Head End

= Receives meter attributes from
AMS Maximo

= Validates the accuracy and completeness
of the meter reads through the process of
validation, estimating, and editing (VEE)

= Provides estimates for any missing
interval data

= Creates billing-quality data

= Sends bill-cycle meter data to LCIS

= Sends interval and register data to the
AMS ODS database

Validate the
Meter Data

{:

y

A

Bill-Cycle
Meter Data

Premise

& Billing
Data

Interval &
Register Data

Meter
Attributes

Meter
Attributes

AMS Maximo:
= Maintains asset information
and associated equipment
» Sends meter attributes
to MDMS and AMS ODS
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Legacy Customer Information System (LCIS):

= Receives bill-cycle meter data from MDMS

= Receives meter atfributes from AMS Maximo

= Ensures meter data complies with business rules
= Creates billing files

= Sends premise and billing data to AMS ODS

Meter &
Customer
Account
Data

ﬁ.V

AMS Operational Data Stores (ODS):

= Receives interval and register data
from MDMS

* Receives premise and billing data
from LCIS

Meter &
Customer
Account
Data

Oncor Internal
Web Portal

* Integrates interval data and billing
data to make analysis and
reporting easier

» Sends meter and customer account
data to the internal Web portal and
the data repository

Oncor Internal Web Portal:

= Receives the meter data from
AMS ODS

» Provides data for internal
reporting and analysis
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Meter Data Flow — Transmit the Meter Data to REPS,
ERCOT, and Consumers

@ Transmit the j

Meter Data
Data Repository:
= Receives the meter data from
AMS ODS
* Organizes and stores the meter
data by REP
= Sends account data to the Smart
Meter Texas Portal . Meter &
Customer
Account
Y ERCOT: Uses the market
v s settlement data to assess
arket bt ; ; o
— Settlement EIRGEIT 1 administrative fees, publish billing
Data statements, and resolve disputes
vy Yy
Smart Meter Texas Portal:
Provides self-service market - Customer .,smmvm REPs: Use the customer account
settlement data to ERCOT Sl Account / 7 ;
: ; > data to bill customers, manage
* Provides self-service customer ‘.. Data /.
customer accounts, and support
account data to REPs and Smart Meter NROValive Naw B s and
authorized third parties Texas Portal Seiiing . BPS
* Provides self-service individual e P L
Individual v
account data to consumers ecoun: & AW
Data = ‘.Wr =,

Consumers: Use their account
data to make more informed
choices about energy use

Consumer

i
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AMS Implementation Partners

Business Operations,
Project Management, Systems
and Meter Deployment Development,
Integration, and
Operational Support

Landis
m%,

Infrastructure Support

L Meters, Routers,
@ mnmrm m 1C and Collectors

MDMS Design and
Installation
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AMS Deployment — Metropolitan Area (as of April 2011)
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AMS Deployment — Non-Metro (as of April 2011)
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For More Information

Oncor Electric Delivery

www.smartmetertexas.com

www.smarttexas.com

www.twitter.com/smarttexas

www.facebook.com/smarttexas

www.oncor.com

Or email AMS Project in Outlook
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