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Advance Metering Infrastructure (AMI) E
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AMI: A Strategic Initiative E
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/\ Foundational for Utility Modernization
* An essential building block of TPU
ﬁ- g

* A strategic focus for the past few years

Advance Meter *  Will modernize TPU services

Program
\ Delivers and Enables Benefits
D\ ﬂ *  Monthly billing
$ *+  Automated meter reading

* Customer and TPU access to usage data
I m \D * Quicker outage and leak detection
" * Data collection and input enabler

I » PrePay - residential electric customers

” Low Customer Cost
" The cost to individual customers remains
I ' relatively low and is spread over ten years.

Caosts are factored into the current rates.

Beginning in 2019, the additional cost increase
each year for the next ten years is about
$2.28/year for the average City of Tacoma

residential power and water customer.

Efforts
Smart Water Efforts



Decision to Pursue AMI (Internal & External) E
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* Regular program check-ins to governing bodies (over 13 presentations over a two-year period)
* Frequentreminders of the benefits and capabilities of AMI as boards and councils turned over
* Public-facing online FAQ

* Presence at neighboring city councils, neighborhood councils, and other community groups


https://www.mytpu.org/community-environment/projects/advanced-meters/advanced-meter-faq/

General Program Overview

Scope: Deploy Advanced Meter Infrastructure and Capabilities
* |nstallation of approximately 290,000 advance meters

* AMI communications network installation

 Meter Data Management System (MDMS) implementation
« AMlto SAP integration

* Monthly billing transition

 Customerengagement portal deployment

Schedule:
2018 - 2025 (Revised) | 2018 - 2022 (Original)

Budget:
$82M - $84M (Re-baseline 2023) | $81.7M (Original 2020)

Final electric installed by vendor (03/20/25)



Key Customer Benefits Roadmap

Advanced Meters Customer Benefits Roadmap

Undated February 2020

Phase 1 Functionality
To be completed by mid 2022

Basic meter to bill

Basic meter data reporting

Monthly billing

Customer meter options policy

Support for basic manual prepay process

Enhanced customer portal

Consumption data available via new portal
Enhanced outage notifications

Abnormal consumption notifications
Emergency water lzak notifications

Remote meter reading
Remote disconnect/reconnect for power
Automated service order creation

Phase 1 Dependencies

Deplay AMI Network & Meters

SAP Integration
MIDMS Implementation

Mew Customer Portal Deployment & Integration

Mew SAP Functionality for Fees

Reliability & Resiliency

Phase 2 Functionality
To be completed between 2021 and 2023

1. Enhanced prepay functionality [via portal)

Asset analytics use cases

Engineering analysis & systems planning
Enhanced voltage monitoring

Revenue protection

Eal o

Phase 2 Dependencies

1. Data Lake Integration
2. webMethods ESB Integrations
3. AMI Stabilization Work

Customer Benefits Key

Billing & Payment Convenience

Enabled Functionality
Features enabled by AMI but not in program scope
To be prioritized after 2023

1. New rezl-time rate madels
2. Support for multi-zervice prepay (water, sewer, trash)

Enhanced SAF contact center tools via CIC upgrade
Enhanced demand & load forecasting

Enhznced grid & outzge mgmt. operations
Distribution automation

Smart water capability

Smart City integration

Future Dependencies
SAP Customer Interaction Center Replacement
OMS & ESRI GIS Integration
Energy Management System Integration
SAP Configuration for New Rates
Embedded Taxes in Rates Removed from SAP

P T R STYRIres

R o

—

2020 2021

2022 2023

2024 and beyond...



Customer Benefits to Unlock
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% « Automated Meter Reading
= Enhanced Personal Privacy

= Easier Move-In & Move-Out
@ » Remote Reconnect/Disconnect for Electric

(53 = Abnormal Consumption Notifications
* «Emergency Water Leak Notifications

- Monthly Billing
o s. «PrePay for Electric

% » Expanded Ways to Save: Detailed Usage Data on Web Portal

% = Enhanced Customer Web Portal

= Selectable Bill Due Date

63 + Enhanced Customer Outage Notifications

Convenience

Billing &
Payments

Future
Functionality
Enablement



Implementation Considerations
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v' Governance
= | eadership sponsorship
= Resource commitments
v' Engagement
=  Customer Engagement
= Program Communications
v' Program Execution
= Program Milestones
=  Meter Deployment Considerations

= Customer and Utility Benefits to Deliver

?

© i
/k-.J\ c’@‘o
iy 8
Understand what NS ISGrate thio 0
our implementation to fit
yo ti in with your existing
organzation IT infrastructure

needs

i

Get feedback
and support

Be clear on
your ROI

£=0
5

Communicating
and managing
the change

Strong Project
Governance
Process

6 Best Practices for a Successful Tech
Implementation


https://rollingarrays.com/wp-content/uploads/2023/01/RS_HR-Tech-Implementation_6-Dec-1024x1024.jpg
https://rollingarrays.com/wp-content/uploads/2023/01/RS_HR-Tech-Implementation_6-Dec-1024x1024.jpg
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Governance & Organizational Model
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Effective Program Organizational Model

Executive Steering Committee
(ESC)

Business Advisory Council

Program Advisor (BAC)

AMI Program Manager

Program Management Office (AMI PgMQ)

Advisors and SME

MIV, St

Benefits Realization &
Performance Analytics

Communication

Procurement
(ANMI, MDMS,

Project Controls

Network
Deployment
Work
Stream

Organizational Alignment

Governance & Admin

Systems
Integration
Work
Stream

Training

Contracts & Vendor Mgmt

Meter
Deployment
Work
Stream

Impact Analysis

Business
Operations
Work
Stream

Technology Control &

Organizational Change & Communications Workstream

Readiness

Architecture
Board (T

CAB)

Control Board




Major Program Milestones

Milestones

Executed 5 major vendor contracts (approx. $65M)

Build a sandbox meter for testing

Create an app to survey water meter boxes

Survey water meter boxes (104,450)

Connected the sandbox meters to the meter data management system
Complete blueprint workshops and mapping business processes (57)
Conduct a propagation study of TPU service area

Design a communication network, including 49 antennas

Complete policy updates, including 7 resolutions and 2 ordinances
Complete core advance meter functionality Go-Live

Complete installations in the initial deployment area

Convert the first route to monthly billing

Provided customer usage data in MyAccount

Developed a deployment plan balancing operational efficiency and equity
Establish a change agent network (55 staff)

Shared customer communications (100+)

Track and complete program KPlIs (60+)

Complete training hours (1,578) for 200+ staff

Resource Planning - dedicated 338 staff and 100K+ hours to effort
Finalized system integration for mass meter installations

Complete all power and water meter installations

Procurement

Complete

T

Sys Integration

Complete

Complete

Complete
Complete
Complete
Complete

Complete

TACOMA PUBLIC UTILITIES

Deployment

Complete

Complete

Complete

Complete

Complete

Complete

Complete




Meter Deployment Considerations E
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Efficiency of
Installation Plan
(e.g., operational

and cost
efficiency)

Customer Equity
(e.g., areas of low
historical
investment)

Former PayGo
Customers

We successfully followed our deployment plan, balancing efficiency with inventory as we navigated
the challenges supply chain issues presented.



T

TACOMA PUBLIC UTILITIES

YL

AMI Saturation

EQUITY INDEX
PERCENTILE

Meter Type
Il Electric
B Water

September 20, 2020

Sept. 2020: Go Live and IDA Begins.

200K
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Customer Engagement - Communications
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Communications before meter installation:

Customer Touch Points

14 days before install:
7 days before install:

48 hours before install:

Postcard
Autodial

Autodial & Door Hanger

Your Advanced Meter
Upgrade is Coming Soon

Conozca mas acerca de la instalacién de su medidor avanzado en MyTPU.org/AdvancedMeters/SP.

MonyunTe NHbOPMaLWI0 06 yCTaHOBKE CHETHIKA MOXHO 34eck: MyTPU.org/AdvancedMeters/RU.

TS BAO|E0]A 2 Ax|E! D[E{7|0j Cis] 2oHN|2. MyTPU.org/AdvancedMeters/KOR.
rgnwaiuiguiiimeds atSan aimin Y LUsHIMY MyTPU.org/AdvancedMeters/KM.

Tim hiéu vé c4ch cai dat ddng hd do dién/nudc sép téi clia quy vi tai MyTPU.org/AdvancedMeters/VIET.

RESIW 14, 08/21

Communications throughout program timeline:

* About 1 million communication pieces mailed to
customers

* About 650k calls made to customers

* Communication materials available in multiple
languages

TACOMA PUBLIC UTILITIES

Your Advanced Meter Upgrade
is Complete

We successfully upgraded your electric
and/or water meter(s) today.

[ We upgraded your electric meter:

[J We upgraded your water meter:

11 833-701-2135

Benefits

&t MYTPU.org/MyAcc:

MyTPU.org/AdvancedMeters

Your meter was installed by:

TACOMA PUBLIC UTILITIES
Advanced Meter Project

Your benefits over time

TACOMA PUBLIC UTILITIES
| ————

Facts about Advanced Meters
and Radio Frequency Emissions

o froquency portant. The
b R ——

MyTPU.org/AdvancedMeters || =




Customer Engagement - Opt-Outs E

TACOMA PUBLIC UTILITIES

L ] A
dal . .:*b Federal Way, Auburn Status
FLoRCg'e K Joston &]"ko’. (Click to highlight. Click again to deselect.)
Lage. e ¥ W Active
e feommn
Ve hecifie In Process
Eox lo ot el L *0iqiyas % \filton
g 1='A seke. V. % .%OmE: iy M Cancelled *see Dashboard Info
A J? ’o' s &-; A Edgewood
& . -
L] [ 2 ] - 1
:3';0 b '. ‘bﬁ :.E ...:" F ﬁ. Summner
Ts ‘f "o L - E P
AY uy OGe Qo0 " Puyallup .
Steilacoom [hlgwood b B S 72
. ‘J e a 2*
" s o'
o st P
] .
South Hill
Fort Lewis
uPont Spai&‘u.-ﬂ-r ort
N
A b 535 353
‘mt* 8 - ‘oou :.
“og * W B
] L] .
. ,'kﬂ!@..:_‘ﬁmham
It [ ]
MeChor ‘:th.% F
Roye e 1
. L]
L M M
L] - ‘ - L]
* 9
North Yelm . . * Opt Out KPIs ‘
B e (Percent of Total AMI installations)
Yelm 2 =
L] -
> . Active or In Process (<0.5%) 0.32%
) . Total Inquiries (<19%) 0.50%



Unanticipated Global Events
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1. COVID-19 Pandemic
2. Meter Supply Chain Disruptions
3. Program Staff Turnover

Program Impacts Mitigation Strategy
* Schedule extension * Agile, optimized meter deployment planning
* Potential costincrease * Detailed inventory management
e Staff turnover * Hired when needed, others filled in/partnered
e Customercommunications plan coverage where possible, scope delimited
modifications * Deliver customer benefits as soon as possible

* Resolution and agreement updates * Pursue least cost alternatives



MIV Deployment Schedule Update

TACOMA PUBLIC UTILITIES

0 0 024 i
() () () 4 () (] (] ol () () () ()4 (] (] () 4
g Water Meter and Module
io. Installation ’ Program Complete 2022
2 [ Power Meter Installation }
&
G
g Water Meter and Module 48 ; _c_i__ “d_;’ """" { Water MIV
5 Installation el Installs Program Complete 2025
4 { Power Meter Installation } | Backlog, Customer | Feplemsh [ Power MIV Installs
Q P Repairs »  Inventory
Program
3 Water Mass Deployment Complete
% ’i Power & Water Network Tuning & Hardening
L y W
.E Power MIV Installs

.

Power Mass Deployment Complete




AMI Program Budget Overview

$84.4 M

$81.7 M
$80.5 M

Spend
Through
May 2025

TACOMA PUBLIC UTILITIES

AMI Program Budget History

Current - May 2025 Q1-2025 $80.3 $80.5

$80.5M

Re-baseline Stage Gate
Supply Chain Stage Gate
Start of Mass Deployment

Baseline Business Case

Q4-2023
Q2-2022
Q2-2021
Q1-2020

$82.8
$85.2
$80.8
§75.0

$84.4
$85.5
$81.7
$81.7

( N
Forecast
Total with Contingency,
$90,000,000 $84,373,411
$80,000,000
$70,000,000
$60,000,000
$50,000,000
$40,000,000
$30,000,000
$20,000,000
$10,000,000
s
A 3O DD D DO OO 9O D ODOD DD DANAYNA A A A A ADAD DD DD AN R XA XN S S
NN NI NN N N N N NN N N A o R Y Yy VY Y Y Y Y Y VY Y N 2 P P 2 N N P P e R e N
O/ D/ R” /BN D R B A O DRI RSO AS I D RS QRSB A S SRR R BI A A DR QBN D RS DB A D RS D
FEETELFL@ETELEEETPLE@ETPLFLETEL L EFEFLE@ESPLE@ES
Capital Forecast O&M Forecast ~ eeeeee Cumulative Forecast Total with Contingency Actuals




Customer Benefits Delivered E
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% » Automated Meter Reading
* Enhanced Personal Privacy

- Easier Move-In & Move-Out
- Remote Reconnect/Disconnect for Electric

(‘)3 « Abnormal Consumption Natifications
=« Emergency Water Leak Notifications

&=| - Monthly Billing

===

o$_ +«PrePay for Electric  (Deferred until all five COT Services are enabled)

£

- Expanded Ways to Save: Detailed Usage Data on Web Portal

% » Enhanced Customer Web Portal

o5 -Selectable Bill Due Date

EJ « Enhanced Customer Outage Notifications



Operations Benefits (Business Case) E
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Quantified Benefits forecast
over 20 years

/ Meter Readers - Reduce 20 positions; Avoided 20
Labor Reduced & Avoided <o, On Target Call Center - Avoided 4

Network & Security - Avoided 7

Reduce Outage ‘o/" On Target Reduce 5 minutes

KPI Status KPI Description

Meter Replacement "/»‘ Monitoring Reduction in meters purchased for maintenance
. \ /3 o Reduction in number of trips related to dunning
Avoided Truck Rolls ‘ 74 Monitoring and service disconnects/reconnects

Asset Management (aﬁt) Reduction in transformers purchased for

maintenance & related staffing

Reduced Write-Offs m Reduction in annual dollars
Reduced Energy Losses Increased # of tampers
=
Leak Forgiveness

Reduction in annual dollars
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Service Usage Service Usage
power ® Water | Meter BB  Date Range: Oct 2019 - Oct 2020 ~ ® Power O Water | moter JENBMMEM- rerics: Month  ~ | DataLayer: Temperature lv
Jan 2020-Jan 2021, Montt Down IS
Period: SEASOMAL WEEKLY DALY HOURLY 15 MIN Download
Date Range: Jan 2020 -Jan 2021 ~ Nest12}
Data: None e QOutside Temperature
e 8
H £
- & =
- H
5 “o'r B
B 3
- E F
v
o ! .
3 "
: B . W - -
}  commercial Analysis
Service Usage 748 Gal = 1 CCF Download
y Water - CCF Service Usage Summary
Manthly High Usa 3.8 CC
Wy High
I J ( [i | B7.2C(
e
M 26 Usage 4 CCF ik
Te 70, CCF p——
Oct 2019 - Oct 2020
Outside Temperature ) Oidkile Tauigaritae
Maonth
Average High Hig
Average Low 37 5°F F f F $0°F 45" F F 53 " 50°F " Average Low

Available for All Customers

* Hourly, daily, and monthly usage information via MyAccount, made available with more frequent, automated meter reads.
* 15 min. and/or 5-minute interval data available for electric customers and select water customers.

* Detailed usage data increases a customer’s ability to save money, water, and energy.



Use Case: Leak Tracking & Notifications

s
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—

Tﬁk Continuous Usage Customer Communications - Totals

Communication Type All Time | Last Year Last This Year
Month

Water Leak Letter Sent 48,006 13,247 2,264 13,504
Water Continuous Usage MyAcct Alert Sent 641 232 81 391
Water High Flow Alert 1,844 715 103 315
Water High Flow MyAcct Alert Sent 2 0 0 1
Leak Alert Notifications Updated 6,396 3,943 185 1,162
Leak Alert Notifications Ended 60 35 3 12
High Usage Notification 954 332 119 622
Water Leak Cust. Contacted or Due Diligence Done 3,784 664 2 43
Water Leak Do Not Contact Customer 76 0 1 6

This
Month

336

il

TACOMA PUBLIC UTILITIES

Mailed Leak Notification

MyAccount Leak Motification

Phone/Mail High Flow Notification

MyAccount High Flow Motification

MNew MyAccount Signups

Canceled MyAccount

Description
Communication Triggered By
® (All)
Description BATCH_DELT
TPU staff
Do Not Motify

Water Leak Tracking Before AMI With AMI

Notifications to customers 60 - 120 days (average)

Leak Letter Tracking: Summary Stats - Tableau Server

1 -7 days (average)

Save water, time, and money



https://analytics.tacoma.lcl/#/views/LeakLetterTracking/SummaryStats?:embed=n&:iid=2&:origin=card_share_link

Use Case: Customer Calls & Pressure Drops

Water Quality Calls vs. Pressure Drops during November 2024 Main Break
Pressures Reported by SmartWater Devices Utilizing the AMI Network

@ 2025 Mapbox © OpenStreetMap
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Purpose:

Shaded blue:
Green star:
Red circle:
Blue circle:

Correlation between the magnitude of pressures decrease in the distribution system to the volume of water quality

complaints.

The primary pressure zone effected by the event.

Location of the main break.
Customer water quality related calls received in the days following Nov. 2024 main break.

Pressure sensors showing drops in pressure.




Use Case: Power Asset Management

_ Instaliation . _ AMI Device Valid Device Valid
Installation Rate Address 2+ Device Max Demand at Peak Max Interval % of Max Peak
lMeter From To

Category
Grand Total 40 kw 105.4 100.00%
7oozis053 tL_r_sue [ . T 6 kw 107 14.18%
700210100 EL_=_nsur NNEEEEEEEE I 3 27.2 6.30%

eersoe N . I 3 27.2 6.30%
7oozis1ze eL_r_sur | - - s so 11.74%
700219175 EL R sur | - - 8 7.6 18.92%
7oozie1s7 EL_r_sur | - - 19 123 43 73%
700524952 tL_r_surc | - . T 0k 7.4 0.13%

E HOUR INTERVAL Data

This view estimates an interval from bill data if it hasnt been converted to AMI yet. Handle Spikes = YES will let you show the smaller of 3x KVA rating or the Hourly Interval value for the
transformer. Only use Handle Spikes=YES if you can see spikes in the interval data.

Click on an AMI meter in the table above to see more individual meter details.

kwh (hourly)

1,24 Augl, 24 Octl, 24 Decl, 24 Feb 1, 25 Aprl, 25 Junl, 25

Feb1,24 Aprl, 24 Jun

* Intervalreporting for a single transformer to see loading across all meters associated with the specific transformer.
*  Provides historical consumption data of any of the associated meters (and customers) attached to a specific transformer.
*  Alerts staff of which customers are contributing to an overload (if one exists).

This helps TPU determine quickly and accurately if another customer could be connected to this existing transformer. Moving
from the previous monthly interval data to AMI data has enabled Power to better optimize the number of customers served on

any given transformer.



Closing Overview

Scope:

Deploy Advanced Meter Technologies
(Meters, Network, Meter Data Management Systems)

Schedule:
2017 - 2025 (Revised)
2017 -2022 (Original)

SCHEDULE

1111
i

Budget:
$80.5M - (Current)
$82M - $84M (Re-baseline 2023)
$81.7M (Original 2020)

Future Capabilities

Closing Activities (In Progress):
* Final meters to exchange — Power Meter Shop
* Financial and documentation closeout (e.g., release retainage to vendors)
e Communications Network refinements (e.g., install final base stations)



Program Success Factors
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Focused on customer
impact and benefits

Active and engaged
leadership at all levels

Communications (policy
makes, community,
employees)

Collaboration across
divisions and organization

000¢

&
o

&

Priority #1 Strategic Initiative

Dedicated resources to support
the program

Governance Framework (clear,
accepted, followed)

Enable system reliability and
functionalities



Looking to the Future E
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Utility Modernization Strategy & Roadmap - Coming Soon

* Maximize investments in AMI system

* Facilitate alignment of organizational roadmaps

* Alignment with industries (utility, energy, water, rail, customer expectations)

City of Tacoma Technology Road Map

Utility Modernization Program

(Business Technolegy Rosdmap)

TPU Technology Road Map (UTS)
Tacoma Power Tacoma Rail
Technology Initiatives Technology Initiatives

Tacoma Water Customer Experience
Technology Initiatives Technology Initiatives

- Grid Med Program - Smart Rail - Smart Water - CXTechnology
- Saction Technology - Technology Roadmaps - Functicnal Technology H-::-a-:.:lmaps

Roadmaps - Capital/ ARR Roadmaps - Capital f AER Technology
- Capital/ A&R Tachnology Efforts - Capital/ A&R Technology Efforts

Technology Efforts Efforts



Appendix

* Budget: May 2025 Financial Report
* Quantified Benefits (In Dollars)
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Budget: May 2025 Financial Report

Category Feb 2020 August 2023 May 2025
Business Case Rebaseline
Electric Meter Deployment $ 26,059,039 $ 28,609,461 $ 26,887,693
Water Meter Deployment $ 21,363,073 $ 21,216,279 $ 19,986,951
Comm Network Deployment $ 3,280,816 $ 3,575,634 $ 3,396,564
System Integration $ 8,891,422 $ 8,951,503 $ 8,951,503
Capital Internal Labor $ 2,043,167 $ 6,397,443 $ 6,235,788
Prof Services $ 3,788,946 $ 5,131,212 $ 6,092,191
O&M Costs (Operations & Projec $ 9,491,736 $ 8,241,879 $ 8,496,125
Customer Engagement Portal $ 250,000 $ 250,000 $ 279,178
Total $ 75,168,199 $ 82,373,411 $ 80,325,993
Contingency $ 6,597,244 $ 2,000,000 $ 200,000
Total + Contingency $ 81,765,443 $ 84,373,411 $ 80,525,993

* Afinal financial report with budget vs. actual expenditures will be available once final invoicing is
processed.

* Financial Prudence
* Partnership with vendors
* Restructure contracts for flexibility
* Monitored and evaluated program regularly (stage-gates with leadership and program team)
* Pursued and awarded grants (52M Water Grant)
* Adjusted schedule and deployment strategy to navigate unanticipated events (supply chain, COVID)



Quantified Benefits ($$)
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Quantified Benefits KPI Status Forecasted 20-year benefit
Labor Reduced & Avoided © On Target $70.1M
Reduce Outage (@] On Target $0.02M
Meter Replacement ~ Monitoring $10.8M
Avoided Truck Rolls 7 Monitoring $3.2M
Asset Management @ Measure, Optimize $6.7M
Reduced Write-Offs $4.4M
Reduced Energy Losses Measure, Evaluate $3.2M
Leak Forgiveness $1.8M

Quantified Benefits forecast over 20 years
$70.2M 70%

$14.0M 14%
$16.1 M 16%

Measure, Evaluate, Optimize
Total Benefits $100.2 M 100%
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