AMI: State of the industry and
technology overview for
water utilities

E Source Technology Planning and Implementation Consulting )

[3 Source A
- 5

Thursday, February 16, 2023




Agenda

» |[ntroductions
AMI technology overview
Metering and endpoints

Networks
Headend system (HES)

Meter data management
system (MDMS)

Evolving technologies
Avoiding project pitfalls

* Vendors
= AMI success story: WaterOne

Note: E Source is
vendor agnostic.

The material we
present is not an
endorsement of any
particular vendor
solution.
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Presenter introduction: Don Rankin

= Manager of Technical Consulting and Field Operations, E Source

= Utility director for 19 years

= Water, wastewater, and stormwater operation and maintenance
= Customer service and billing operations
= Capital improvement programs

= Focus areas:

= Analytics

= Reporting

= Water operations

= Large meter programs
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Presenter introduction: Brian Schade
» Meter Services Manager, WaterOne watel'one

e :__,ﬂ-:.r-_x, T

= 260 years at Utlllty Woter Disitict Mo, 1.1 Jobison Coun?y

= Engineering—production and distribution
= Developer services and water quality

= Meter specification and maintenance

= Field services

= AMI implementation

» Replace existing automatic meter reading
(AMR) network

= Use AMI technology and information
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Target audience:
= Executives

AMI technology : Voershon
overview

Customer service
Billing
Operations
Engineering
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Compare direct read to AMI ‘Ill.

~600,000/year Reports
Traditional
mete r Meter Visual read Meter Meter C IS
isual rea
rc(avg\;l;ttcearr) reader lnterface
readin
. \ Still
! Monthly
Meter reading
Over 438 million/year
AMI /
Meter End- Headend
meter | GET ) 9| | M2 [ ipws CIS
read i ng reglster) & days. 0 days Storage: 3 years
| ih, < i<’ (o,

I

“Water smart meter’ Reports Reports Reports
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Target audience:

Metering and endeints = Meter shop

= Customer
e service
Eng = Billing
Meter ) Headend » Engineering
oint
(water 2 _ AMI network Storage: MDMS C I S
. Storage:
reglster) 45 days ey Storage: 3 years
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=
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Smart meters
Meter alone

= Examples:

= Sensus Ally
= Neptune MACH 10

= Alarms

= Empty pipe, high flow, reverse flow,
low and high pressure and
temperature, customer leak,
magnetic tamper, low battery

= Generally, factory-set thresholds
= Only work on vendor network

© 2023 E Source | Proprietary and confidential

Meter + endpoint

= Example: Mechanical meter
= No “smart” features

= Endpoint makes the combination
a “smart” meter”

. Endpoint
= Endpoint alarms:

= Leak detection, backflow, high flow,
communication fail, register error, low
battery

= Utility can generally determine
thresholds
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Importance of understanding

m ete r p I aceme nt Typical AMI project cost breakdown
AMI network Meter data
management system

2%

» During an AMI project, meter Sales tax

placement* generally o

represents more than 60% Contigency
of project cost

2%

Customer portal
1%

» Water loss impact

Professional
services

= Large meter impact 12%

= AMI system capabilities

Meter location

*Includes meters, registers, endpoints, 66%

installation services, lids, repairs, etc. ©E Source

Life-cycle costs are greatly influenced by multiple visits to a meter location.
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Key factor: Meter resolution

For AMI, we want readings at 1 gallon

» Need seven-digit resolution from meter register
= Can continue billing at current level

Low-flow indicator /Singie gallon
0
9 1
8 %o’ 2
7 , Gdlons. . 3
1,000,000s 0235 RN 106
100,000 100e
10,000s =
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Large meters

Consider:

» |nstallation of test ports
Evaluation of vault
Valve exercise/testing
Installation standards
Who will install?
Replace or retrofit?
Meter accuracy

Proper application

iy i
Source: Coneord A&
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Target audience:

= T
= Billing
Networks * Meter shop
\
Meter Headend
(water Storage: MDMS
register) ey Storage: 3 years

.
L

PN e

e
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RF P2MP: Star solution
(cellular)

Communications direct from
endpoints to “collectors” or a
cell tower

Head-End System

Headend
Typically 90
days of storage

Endpoint
Typically 45
days of storage

Backhaul
Collectors support TCP/IP
Ethernet transports via:

Typical traits:

. . . v' Cellular
= Licensed or unlicensed frequencies v Fiber
= Some are tower based, some are v' Radio frequency
(RF)

neighborhood based

© 2023 E Source | Proprietary and confidential 13 ESource




“Typical” network characteristics

= Cellular = Unlicensed RF = Licensed RF

1-hour intervals
Endpoint alarms

» 15-minute intervals = 1-hour intervals
Minimal alarms Endpoint alarms
Strong backfill Minimal backfill Minimal backfill

No new towers Requires more Requires less
Needs public cell infrastructure infrastructure

coverage = Shorter distance = Longer distance
= Weak on Internet » LoRaWan exists
of Things here
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End-
point

Meter

(water
register)

Storage:
45 days

-

R o BT IR

Target
audience:

Headend system (HES) :
4 ) )

Headend
AMI network g BN

Storage:
90 days

MDMS

Storage: 3 years

.

. %
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Executives
Managers
Meter shop
Customer
service
Billing
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NePTUNe""
350

_ = g | 4159
» Short-term storage—typically 90 days -

Received 4

» Dashboards and KPls for AMI 0
network are common J

Critical ’

= Some will do very basic analytics

= Source of customer portal data if no
MDMS

= Can be integrated directly with CIS (if |=——=——————==r—=
no MDMS) to provide billing reads

= Generally only integrated with CIS or
MIDMS : i
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Meter data management
system (MDMS)
(" )

Meter

(water
register)

End-
i m Headend
s

MDMS

Storage: 3 years

4 8

AN A é"'b-'..' .

e
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CIS

Target audience:

Executives
Managers
Meter shop
Customer
service
Billing

IT
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KPI Dashboard SmartWorks
|
Avg: 0 Communicating :

Per Collector Avg: 505 9 Avg: O
Max: 505 Meters (1 Day) Max: 0

= Long-term storage—typically 3 years 50.5 meters

Basic analytics

B 14
Percentage Failed gt 1.rDz‘ws
Ranictar Raa,

||||||||

Yesterday Interval Bar Graph

Geared more toward operational end

use rS Com pa red to H ES _\‘ 530 N Alpine Dr (100055 - 1000034)

Apr 28, 2016 - May 11, 2016

Source of customer portal data

Integrations facilitate greater uses

Validating, estimating, and editing
functionality (not all have this
functionality)
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Target audience:

Evolving technologies :

loT : i

_ N e ) -

Meter End- Headend :

(water point Storage: MDMS C I S "
register) it;;z;gyi: ey Storage: 3 years

o e

3 _ -----. ’r. g
--..f_-.h - 4T 2N

ek g
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Executives
Supervisors
Meter shop
Customer
service
Billing
Operations
Engineering
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Evolving AMI-related technologies

* Functionality

Pressure and temperature sensors
(on meters)

loT devices using AMI network

Remote disconnect/reconnect
meters or water valves

Prepay
Electronic bill presentment and
payment (EBPP)

= Capabilities

Analytical use to support decision-
making

Data repositories and data science
as a service (DSaaS)

Integrations with core utility
systems (GIS, SCADA, CMMS)

More-advanced customer
engagement options

= Customer portals

= Pay as you go

Smart city support
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Evolving AMI-related technologies

I “ ” . E le: Located in distributi t
loT devices: “Gateway” devices allow ~ ——°% 7% 2P0 2PF0

Sensor loT gateway device

sensor data to transmit over AMI i

4-20ma
n etWO rk chlorine
sensor
(Sensorex)

» Pressure and temperature sensors
(not from meter)

= |Leak-detection sensors
= \Water quality monitoring
= | ower-cost SCADA node -

= |Level sensors—sewer, reservoirs, pressure
streams, wells, lift stations, trash (ino-nst

= Water quality—pH, dissolved
oxygen, chlorine

© 2023 E Source | Proprietary and confidential 21 ESource
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Data management considerations: On-premise
versus software as a service (SaaS)

On-premise utility-managed software

On-premise hardware and software; utility owns and manages
servers and hardware and maintains software licenses and
upgrades

Cloud-hosted, vendor-owned software (SaaS)

Cloud-based hardware and software; vendor owns and
manages servers and hardware and maintains software
licenses and upgrades

PROS = Utility can colocate server hardware = Faster to implement
= More data control = More easily supports remote access
= More easily introduce customizations and new integrations = Single contract with defined service level agreement results
= Security is within utility’s control in a “hands off” approach
= Reduced demand on staff; potential to pursue other
activities
= Superior data protection
= Lower cost of ownership
CONS Becoming less common » Troubleshooting done off-site (responsiveness)

Additional hardware and security monitoring required
More difficult to scale and longer planning process
Additional burden on existing staff

Additional training required

Requires software maintenance and upgrades

Less efficient backup and recovery

Utility doesn’t own software or control when releases occur
License management needed to avoid cloud overspending

© 2023 E Source | Proprietary and confidential 22 ESource




Network management options

Utility-owned, vendor-managed

Vendor-owned, vendor-managed
Utility-owned, utility-managed AMI | AMI network (maintenance as a

AMI network (network as a service

network service [MaaS]) [NaaS])
Utility owns and manages meters, Utility owns and manages meters and Utility owns and manages meters and
endpoints, and network infrastructure  endpoints; utility owns and vendor endpoints; vendor owns and manages
manages network infrastructure network infrastructure
PROS = Typically lower cost = Vendor monitors and troubleshoots = Single contract with defined SLA
= Ability to expand network devices network issues results in a “hands off’ approach
without added infrastructure cost or = Vendor repairs or replaces network = Vendor troubleshoots and repairs or
bandwidth concerns components at utility’s expense replaces network components at
= Reduced demand on staff vendor’s expense
= Decreased need for staff related to » Reduced demand on staff
network maintenance = Decreased need for staff related to
network maintenance
CONS = New skill sets may be needed = Loss of network maintenance as core = Loss of network maintenance as core
» Added burden on existing staff skill competency skill competency
= Additional training required = Typically higher cost = Utility doesn’t “own” network; additional
= Additional equipment warranties to purposes require vendor approvals
manage = Typically higher cost
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Target audience:

Avoiding project :
pitfalls

y
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Executives
Supervisors
Meter shop
Customer
service
Billing
Operations
Engineering
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Project phasing

& mo. 9 to12 mo. 3 mo. 12 mo. 12-36 mo. 2 mo.
I T T

Timeling does not Need

include utility A nt Planning (1DA) Full Deployment
approval process :

Imitial Deployment Area

*Specific durations vary for each client project

We recommend a phased deployment approach

= Planning: meter orders, training, configuration workshops

= Systems integration/user acceptance testing ($$)
= Bench test
= Limited deployment

= Full deployment: largely logistics tasks; big $$$ spend occurs here
This approach minimizes risks to the utility
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Lessons learned

= AMI projects are large and complex » Get a governance/decision
and include operations, IT, and framework in place

construction = Plan for change requests, but work

= An effective start is critical to avoid them (starts with the RFP)

» Get the contracts, SLAs, and scopes * Project communications are vital—
of work internal and external

» Spend the time to create a single, » Proper staffing (either internally or
integrated project schedule with with contract support) is essential

vendor buy-in

= Learn from others that have already
= Clearly identify vendor dependencies deployed AMI

© 2023 E Source | Proprietary and confidential 26 ESource



Key decisions ahead

» What will you do and what will vendors do?
= On-premise or SaaS?
* Do you want an MDM or separate analytics platform?

* Do you want to own, install, and maintain the network
equipment? Traditional versus NaaS

» Use existing meters, replace like for like, or move to
ultrasonic or electromagnetic water meters?

= \What work must be done at each service?

© 2023 E Source | Proprietary and confidential 27 ESource



Target audience:

Vendor :
solutions
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Executives
Supervisors
Meter shop
Customer
service
Billing
Operations
Engineering
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Complex vendor marketplace
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Meter manufacturers

ZENNER \
= Mueller sysTems
SENSUS
a xylem brand e
Aclara.
Badger Meter I «am Stl'u p
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AMI solutions

- Mueller sysTems)
SENSUS
a xylem brand a
Aclara.
Badger Meter I <a mstrup
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Meter data management systems
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Customer engagement platforms*

dropcountr
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*Includes CEP without customer portals
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AMI success
story:

WaterOne

Water District No. 1 of Johnson County
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WaterOne:
Kansas City suburbs

WaterOne
S e e,

Water District No. 1 of Johnson County

>latte Cit
—tR

: < nearney k.
‘Leavenworth 1/ 7/ s
[ ".‘ml rport! | | VS -/ '__7;__7 =
\ ‘ h, : 1 Ay ) _)/'
S IR SR square
miles

EEEEEEE S 154.7K
' 475.000 TS a0

supply
population capacity

served 2,830 1957

miles of W aterOne

infrastructure incorporated
as water

provider
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WaterOne i
— R —— HEALTHIEST
A WA EMPLOYERS

l 0 2021 KANSAS CITY 3USINESS JOURMAL

WaterOne
BEST OF THE BEgy

TASTE
TEST

71’4:(5/??(5 :
BEST TASTING

N

DRINKING WATER

2021 NRWA

HEALTHY KC
PLATINUM
2020-2021

CERTIFIED

SUSTAINABLE

WATER UTILITY MANAGEMENT AWARD
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WaterOne

Water District No. 1 of Johnson County

Better Customer Resources

_ _ _ Leaks Detection & Alerts

High Bill Resolution Access to Real-time +
Real-time Data Historical Consumption Data

Elimination of Estimates el i :
*Remote Disconnect Meters Flexible Billing Options

Better Customer Service

MDMS Hourly
1.27B pointsiyear

Better Revenue Protection Better Operations
and Cost Controls Daily Water Loss

Quickly ID Slow/Stuck Meters DMAs
Theft of Service Backflow Detection
Reduction in Trips *Pressure, Acoustical, Water
*Time of Use Quality
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WaterOne AMI journey
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HEATHER
HUGHTS

FlexNet Design

Propagation Analysis

7586 - WATERONE-AM
Lenexa, KS

RF Engineer: Jon Jobe
Date: 02/18/2019

Proposed Site Details

Total Site Locations: 21
Total Base station Counts: 21
M400B2 =21

Design Factors

Flex Net Version: V1
Modulation: FSK13HR
Endpoint Type: Water
Smart point Location: Pitset
Attenuation: 10dB

Category Meters

Covered 142,438

Not_Covered 1,795

Meters_Read_@ Contract_Ris_Rate | 100,301

Total_Meters_Analyzed 144,233

LEGEND
. Area of Coverage
@ site Location
@ Endpoint Location

WaterOne

Water District No. 1 of Johnson County

Reused meter
population

Consultant for RFP
1 to 4 contracts

= |nstallation

= Network

= MDM

= Customer portal

20-year network
contract

5-year MDM/portal
Reprogrammed “OTA”
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WaterOne beyond AMI: Pressure  WaterOne

—_— Water District No. 1 of Johnn ounty

Raytown
70 psi
68 psi
Ruskin
Heights
66 psi
Grandview
64 psi
62 psi
Belt 60 psi
Rajmure 14.Jan 16.Jan 18.Jan 20.Jan 22 Jan 24 Jan 26.Jan 28 Jan 30.Jan 1.Feb 3.Feb 5 Feb 7.Feb 9.Feb 11.Feb pj13
Iy ey - % [l
B A e M WY L N Ve A Ve VA1
« n »
= SG44 - W 167th St & 169 Hwy
Peculi

Cleveland

4060 1120 1180 1240 1300
1 1 1 1 1
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guestions?
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Thank you!

Don Rankin
Manager of Technical Consulting and Field Operations

Technology Planning and Implementation Consulting, E Source
785-633-6200
don_rankin@esource.com

You're free to share this document inside your company. If you'd like to quote or use our material outside of your business, please
contact us at customer_service@esource.com or 1-800-ESOURCE (1-800-376-8723).
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