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Presenter
Presentation Notes
The National Academy of Engineering (NAE) regards electrification as the greatest engineering achievement of the 20th century. Even so, NAE observes that the system could be even more economical and reliable with the right kinds of improvements. One of Austin Energy's six Strategic Goals is Grid Modernization. But why? This session will focus on answering the "why" behind modernizing the AE Grid with special focus on the value to our customers and the utility. Additionally, specific strategies, initiatives, programs and projects will be discussed.  


Skills taught:
Participants will understand what Grid Modernization entails.
Participants will understand why Austin Energy has included Grid Modernization as a Strategic Goal.
Participants will learn about some of the inflight and future Grid Modernization strategies, initiatives, programs, and projects
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Overview

e Safety Moment
e Summary of Austin Energy’s Power Delivery System
* Overview of AE’s Strategic Goals and Grid Modernization Strategy

e Overview of AE’s AMI

e Benefits

* Scope

* History

e Roadmap & Initiatives

e Highlight of a few Applications
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Technology Driving Safety

Remote communication and control of T&D assets

Means reduced truck rolls | .
Reduced exposure |




POWER PLANT
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AE’s Power Delivery System

SUBSTATION f

i

LOCAL GENERATION

il

GENERATION

* ERCOT Market

e ™~ 72,000 MWs generation

e 4,834 MWs Austin Energy
owned and contracted
generation

TRANSMISSION & DISTRIBUTION

623 miles of Transmission Lines ‘
75 Substations ‘
4,938 miles Overhead Distribution Lines

6,652 miles Underground Distribution Lines
80,000 Distribution Transformers

180,000 Distribution Poles

CUSTOMERS

2 Community Solar Farms * 480,000 Customers

2 Energy Storage Systems * 8,800 Solar Generating
(SHINES Project) Customers

30 MW Local Solar « 380,122 homes
°* 926,426 people
* 596 schools, hospitals
e 23 police, fire stations
e 56,879 of businesses
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Electric Service Delivery’s Vision
we

Enriching the
lives of our
customers and
communities by
being their
trusted energy
provider,
platform, and
partner
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Grid Modernization Strategic Goal

STRATEGIC GOALS

FINANCIAL HEALTH |
Long-term financial resiliency that ensures cost recovery, i
provides market competitiveness, delivers operational excellence

Goal: Innovative two-way grid utilizing customer and
company infrastructure to deliver superior reliability and

and creates value for customers and the Austin community. - ] Customer experience at the |Owest reasonable COSt.
Cr\llJe\.-svThgi)gr:tEE cEstoolr_ﬂI;rﬁ,ziggtleTnltggjgh increased collaboration, | w AChIeve top deCIle T & D rellablllty Indlces
L et priclt g biar senothen cUstE At lovalty. (SATLPI, SAIDI, SAIFI, CAIDI) and above average JD

GRID MODERNIZATION Power customer satisfaction index for residential and
Innovative two-way grid utilizing customer and company infrastructure

to deliver superior reliability and customer experience at the lowest — CommerC|a| customers

reasonable cost.

Current State: Top quartile reliability indices; Bottom
EMPLOYEE ENGAGEMENT _— } ) ]
B hinc to ertectivaly pettorm ther weile®. L0 quartile customer satisfaction index

— F

BUSINESS EXCELLENCE Opportunities/Challenges: Resources |
and sfficiantly achieved through optimal use of resources. (personnel/knowledge/funding), Analytics, Solution

I 5

ENVIRONMENT Selection

Minimized environmental footprint throughout Austin Energy’s
value chain.

-

VISION: Drive customer value in energy services with

innovative technology and environmental leadership.
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Grid Modernization Strategy

7
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Austin Energy Strategic Goals

Grid Modernization
Advanced Metering
Infrastructure
— éﬁ/ Grid Automation

— Asset Management

Distributed Energy Resource
Integration
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Presentation Notes
ADVANCED METERING INFRASTRUCTURE (AMI):  - UPGRADING METERS RESULTING IN ENHANCED OUTAGE MANAGEMENT, POWER QUALITY MONITORING AND CUSTOMER VISIBILITY INTO ENERGY CONSUMPTION – ADDITIONAL BENEFITS ARE LESS TRUCK ROLLING DURING OUTAGE RESTORATION REDUCING THE ENVIRONMENTAL IMPACT.

GRID AUTOMATION - VOLT/VAR OPTIMIZATION (VVO) PROGRAM - OPTIMIZES THE GRID VOLTAGE AND PROVIDES FOR GREATER VOLTAGE CONTROL RESULTING IN IMPROVED ENERGY EFFICIENCY AND SAVINGS FOR BOTH CUSTOMERS AND AUSTIN ENERGY. PHASE 1 DEPLOYED ON 93 FEEDERS - PHASE 2 DEPLOYMENT UNDERWAY FOR AN ADDITIONAL 57 FEEDERS ON TRACK FOR COMPLETION IN WINTER 2019.

GRID AUTOMATION - FAULT LOCATION ISOLATION AND SERVICE RESTORATION (FLISR) – INCREASES OPERATIONAL EFFICIENCY BY IMPROVING FAULT LOCATION AND FASTER RESTORATION THROUGH AUTOMATIC SWITCHING- PHASE 1 FAULT LOCATION DEPLOYED ON 200 OVERHEAD FEEDERS. PHASE 2 DEPLOYMENT UNDERWAY FOR AUTOMATIC SWITHING USING RECLOSERS AND MOTOR OPERATED SWITCHES ON THE 10 WORST PERFORMING FEEDERS.

DER INTEGRATION - AUSTIN SHINES PROJECT – DEMONSTRATES HOW distributed energy technologies CAN SUCCESSULLY INTEGRATE renewables onto our grid - scheduled for completion in FALL 2019.

ASSET MANAGEMENT– BETTER MANAGEMENT OF T+D ASSETS THROUGH INCREASED CONDITIONED BASED MONITORING AND MAINTENANCE PROGRAMS, ASSET HEALTH INDEXING, UAV’S, NEW WORK AND ASSET MANAGEMENT SYSTEM, ENTERPRISE WIDE ASSET MANAGEMENT STRATEGY




The Benefits of AMI

e Customer Collaboration
* Enhanced Outage Communication
* Increased Availability of Energy Usage Information
* Alternative Rate Offerings

e Financial Health and Business Excellence

* Enhanced revenue detection and protection

 Remote monitoring and alarming

e QOver the air programming and remote service operations
results in less field activities

* Increased revenue modeling

e Streamlining Complex Metering Operations

e Operational efficiencies and cost savings

e Grid Modernization
* Expanded system monitoring for Conservation
Voltage Reduction, Fault Location Isolation & Service Restoration, micro grid, and other grid optimization applications

* Environment
e Reduced Truck Rolls decreasing carbon footprint

 Employee Engagement

* Increased personnel and public safety through alarming and monitoring and reduced truck rolls
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Presentation Notes
Advanced Metering Infrastructure (AMI) is one of the few strategic initiatives and programs that positively impacts all 6 of AE’s strategic goals

AMI is an essential building block in modernizing the grid.  It is why in the early years of grid modernization … Smart Meters were synomous with Smart Grid

Any utility that is looking to modernize their grid and operations, has to deploy some form of AMI to connect with their customers

Currently, Only about 50% of the meters in the US are Smart Meters 
(Source: October 2016 report by The Edison Foundation’s Institute for Electric Innovation)



Scope of AMI at AE

* RF network spanning 437 square miles
of service territory

* Managed Service provided by
Landis + Gyr

e Over 490,000 Electric Meters in the AE

Service Territory ...and growing ...

e *65k C&I meters

e ~¥425k Residential Meters
215k ‘Simple’ Two-Way Meters
210k Two-Way Meters with IDR, Service Disconnect capability

e AMI at AE is the meter, the network, the
systems that facilitate access
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Presentation Notes
OPT OUT = 364 (02_20_2018)
Growth  - 2.3% - 2.5%


History of AMI at Austin Energy

2-Way
(’ Advanced
AMI
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Presentation Notes
2001 - AE signs 15yr agreement with L+G (nee Schlumberger, Hunt Technologies, Cellnet) to provide AMR services
Installation of ~120k 1-way communicating meters begins

2006-2009 -AE expands advanced metering services agreement, includes entire service territory, 400k+ meters
Introduction of AMI, blending 1-way and 2-way communicating networks
AE Procures MDMS from Ecologic Analytics, since acquired by L+G

2013 - AE signs new 10yr contract with L+G; New agreement incents, not penalizes, utility for data acquisition and growth 

2015 - AE implements Foundational Elements of an Advanced Metering Infrastructure system:
Initiates Migration to full two-way communicating network
Implements Phase I of Meter Data Management System

2016 - Commercial, Residential Meter Platform Refresh projects commence (5-7yrs, 300k+ meters)
Other AMI Projects – ADMS Integration; VVO/CVO; Remote Service Switch pilot 
Analytics – Oracle DataRaker introduced into operations


2017+ Complete Command Center Migration; Stand down USC
MDMS Phase II

RF network spanning 437square miles of service territory

‘Managed Service” with Landis&Gyr

Over 480,000 Electric Meters in the AE Service Territory...and growing…

~60k C&I meters

~420k Residential Meters

230k  ‘Simple’ Two-Way Meters
190k Two-Way Meters with IDR, Service Disconnect capability

AMI at AE is the meter, the network, the systems that facilitate access


AMI in 2013

CIS }

AMI Head End System
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AMI in 2018
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AMI Head End
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AMI Data Flood

Daily Reads = 1/day

@ns/Events/Flags =4

Daily Reads = 1/day

Interval Reads = 96/Day

/ {Iewms/Events/Flags = 137/60”
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Drinking from the Faucet to the FireHose.
We went from receiving daily reads and 4 diagnostic events, alarms and flags to 96 intervals reads per meter and 137 out of a possible 600 alarms events and flags that can be sent by our meters and our head end system. 
All this data, but what does it mean? What do we do with it?
We don’t have a DataWare house to speak of, and we don’t have an enterprise or even operational BI tool yet. Those strategies were being developed, but were years off. And we had actionable data at our finger tips with no way to mine it.

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi3qvnEtO_RAhWK0YMKHXB_D6wQjRwIBw&url=https://phillsjourneyblog.wordpress.com/&psig=AFQjCNGAK7QlBDAiFq4qBdtVA3KfevIQVA&ust=1486056062655968
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Commercial & Residential Met_e__L_EJpgrades

Commercial Meter Replacement Project

» 48,000 GE and Elster meters to be exchanged
* Planned completion FY 2019
» 30% complete

 |nstallation contractor

Residential Meter Replacement Project

» 245,000 residential meters to be exchanged

e Planned completion FY 2022
* 10% complete

 Revenue Measurement and Control
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245k at the beginning; we now have ~ 214k, so our number = 12% complete.  But ok to state 10%
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Leverage/Optimize Advanced Metering Infrastructure

Head End System Upgrade

Remote Connect/Disconnect

ADMS Integrations
 [nstantaneous voltage underway
o Automated outage/restoration events to

MDMS>ADMS
 On Demand voltage requests from ADMS

Other Initiatives
 Thermostat and Home Energy Managemeni
System (HEMS) ZigBee integration proof of

concept
* Proposed pilot of IP based metering

communication protocol

15
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Instantaneous voltage – Every minute, ~1300-1500 meters spread throughout the service territory, coming in within 30 seconds or less. 
Goal - Confirmation of CVR activities performed at the furthest end of the feeder (the meter itself) within seconds of taking the action . 
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Meter Data Management System Upgrade

Phase Il Upgrade

e Upgrade to Version 4.0
* Planned completion Q1 FY 2020

ADMS Integrations

e Automated outage/restoration events to ADMS

 On Demand Voltage requests from ADMS

* Monthly and Annual load profile data for all AMI reporting
meters to support load flow estimates in ADMS

Totalized and Fractional Metering
e Using MDMS Virtual Metering Engine
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Totalized Metering – Physical Sub Meters in the field whose consumptive values all roll up to a “virtual” meter that is Billed – existing process through MV-90 for commercial customers looking for consolidated billing looking to be transitioned to MDMS in near future as available
Fractional Metering – Physical Photovoltaic Meter in the Field whose generation is then broken up into parts to be assigned to units in a multifamily apartment complex, etc. – New rate/offering being developed by CES to Multi-family complexes looking to offer reduced solar costs to occupants

Both Available to be performed through MDMS Virtual Metering Engine (VME) that AE has in MDMS, but has not been fully enabled to date. 
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Customer Outage Communication
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Customers Affected +
5,558

Number of Hazards

1,450 R
Info Updated: Oct 6, 2016 1045 AM

() Multiple Hazard
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HAZARD INFORMATION

Number of Hazards:

Earliest Start Time:
Oct 6, 2016 10:45 AM

(Refreshed every 10 mines) o ft e
Zooming may provide
£x  Map Tools - i oo more detail
I
[E] Summary - enRaL AisTin
4 Theuniversity g5
-~ = Barton Creek of Texas =+ i
At B! Lost Cre: at Austin
More information
wnrow
Bockmarks - i I 5
S Aus"" & :
Austin Zoo & fiaa)
&
) M
doc Valey [l & =
)
Austin-Bergstrom |
5 International Aitport
Bear Creek o X D]
N (45)
2 ),
= . BluffSprngs
3]
15 lo gle o )
210 0y ays

11202 AM
Austin Energy: Update to the
outage at 123 MAIN ST.
New est. restore time: Jul
12,2016 12:25 PM.
Cause: Electrical equipment
failure

(" Austin Energy: We are
aware of an outage affecting
123 MAIN ST. We'll send
updates as available. Est.
restore time: Jul 12,2016
12:25 PM.

~

(" Austin Energy: Power has
been restored at 123 MAIN
ST.

Cause: Electrical equipment
failure. If your power is still

\_out, reply OUT. )

17
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Automated Remote Service Switching

Remotely Connecting and Disconnecting Customer Service

Meter can Opern or with a command sent OTA

Customer Requested Disconnect . ;
or O — \ : :

: =—— :mil \ AMI| Network } 1L J)--§F--- v 2) .
Disconnect for non-payment — 1 |O l | :

Head End »> Smart Meter

Disconnect

Enables Prepay program
Command
Manual process today Automated process tomorrow
Reduces Reduces
~300-500 Truck Rolls/Day

~50 Truck Rolls/Day

.
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Carbon Reduction: 
RMC MSR average  - 55.3 miles per day
55.3 miles x260 days/yr = 8.24tons of CO2 reduced 
(based on 18.00 MPG for large car , USDOT; 19.56pounds for CO2 per gallon) 

COA states 13.7 Million Metric tons of greenhouse gases emitted, 36% of which comes from cars, buses, trucks, etc. 
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Zigbee Pairing
Pairing our AMI Meters with Home Energy Devices

Meter is provisioned to accept a
connection request from a specific device

Device will “read” the register of the I |
meter e

Customers have the ability to better i
understand their energy consumption

.
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Shared Solar

One Meter, Many Customers

Allows landlords to offer solar credit to tenants

PV consumption from one meter is broken out into specified
fractions within MDMS

Tenants receive credit from consumptive values on ‘virtual meter’ in
CC&B

20

20



Customer Driven.
Community Focused."
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Confidential & Proprietary ©2018 Austin Energy. All rights reserved. Austin Energy and the Austin Energy logo and combinations thereof are trademarks of Austin
Energy, the electric department of the City of Austin, Texas. Other names are for informational purposes only and may be trademarks of their respective owners.


https://www.facebook.com/austinenergy
https://twitter.com/austinenergy
https://www.youtube.com/user/AustinEnergyVideos
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