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Summary of Plan

Kentucky-American Water Company (“KAWC” or the “Company”) plans to deploy cellular Advanced Metering
Infrastructure (“AMI”) technology over the course of the next decade, as it completes normal, scheduled, periodic
replacement of its existing Automated Meter Reading (“AMR"”) equipment throughout its service territory. Unlike
some other proposed AMI deployments in the state, KAWC is not planning to accelerate the replacement of its
entire meter reading system regardless of its age or condition. Rather, KAWC will transition to an updated
technology for meter reading equipment as it completes meter and endpoint replacements in the normal course
of business.

The Company’s transition to AMI will provide both operational benefits and efficiencies and provide enhanced
customer service to customers. The transition to an AMI program will enable strategic and permanent
improvements in safety, customer experience, operational efficiencies, and environmental benefits. The Company
looks forward to leveraging AMI to empower customers with timely consumption data to enable smart water use
choices, enhance customer communication regarding customer water consumption patterns and unusually high-
water use, and improve water system operations and management. Implementation of AMI will allow KAWC to
realign its business processes and redeploy personnel previously focused on meter reading to other work, as
discussed below. To best take advantages of these benefits and efficiencies, it is important that the Company
begin deploying AMI as soon as possible, given the portion of the Company’s metering infrastructure that is
scheduled for normal periodic replacement between 2024 and 2026.

Overview of AMI Technology

AMI is not a single technology or piece of equipment, but rather an integration of many technologies that will
provide KAWC an intelligent connection with its customers. AMI technology creates a network between customer
meters and a utility’s information system, with data capable of flowing bi-directionally, facilitating automated
meter readings and the capture of interval consumption data.

As depicted below, a key difference between an AMI system and an AMR system is in the frequency that customer
meters are read. AMI technology automates meter readings, so readings can occur multiple times per day rather
than once a month. Because of the frequency of readings, AMI provides customers and customer service
representatives the ability to view water consumption data within 48 hours of use and enables more timely
detection of leaks and meter malfunctions.
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AMR What is the difference? AMI
Once a month _mmy_ Daily
After Monthly Reads When it occurs
None When it occurs
Reactive Proactive

Components of an AMI System

There are three primary components to an AMI system — meters, communication modules, and collectors and
head end systems. A brief description of each component is provided below:

e Meters

AMI uses water meters that include technologies integrated into the meter register. How a specific meter
functions to measure the amount of water going through the meter can vary depending on the metering
application and the preferred technology of the utility. However, independent of the type of measurement
technology used, the meters measure and record volume through electronic means and are capable of
communicating daily or hourly data. Meters used for AMI may also include technologies that provide backwards
flow indicators, tamper alerts and no flow alerts, but as technologies change more alerts will likely be available in
the future. Meters used for AMI cannot only communicate outward but can also execute command signals sent
to the meter from the utility back office systems. This can be useful when upgrading meter firmware versions or
executing functions the meter can execute such as an on-demand meter read.

« Communication Modules/Endpoints

Communication modules or “Endpoints” go by several industry terms, but most are specific to a vendor’s
technology and marketing literature. Essentially, endpoints are two-way radios that are physically attached to the
meter and which send and receive data from the head end system. The two most dominant technologies used
across vendor platforms are a fixed-network based system and a cellular-network based system (described
below).

e Collectors and Head End Systems

In an AMI fixed-network system, data is transmitted from the meter’s endpoint to a network data collector
(“collector”), which is typically mounted on an elevated structure. A single collector can collect data from upwards
of 10,000 meters, with each meter reporting one read every 15 minutes, but the number of collectors required to
support an AMI fixed-network system can be impacted by the size and topography of the utility’s service territory.
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Typically, the number of collectors needed is determined by conducting a propagation study performed by the
vendor of the AMI equipment. This propagation study takes into account signal strength and the acceptable range
of endpoints reporting to any collector. Topography and permanent structures can all have a negative effect on
signal strength. A cloud-based “Head End System” can aggregate vast amounts of reads from multiple collectors
deployed regionally.

In an AMI cellular system, collectors are not required, and data travels from the endpoints directly to the head
end system. In this case, the network is operated by cellular network providers like AT&T or Verizon. A utility’s
meter data management system then aggregates meter reads from the head end system/vendor platforms and
will normalize and act as the key interface between meter reading and a utility’s business transactional systems,
such as billing.

As noted above, there are two types of AMI systems:

o Fixed-Network System — With fixed-network systems, meter reading is accomplished by endpoints
installed on each meter. The endpoints collect real-time water use readings from the meter and transmit
them via radio signals to collectors that are owned by the utility. The collectors are physically installed
throughout the service area. The collectors relay the collected data to a central location, where the data
is organized within a vendor’s head end system, then transferred to the utility. Fixed-network systems
require the utility to purchase, build and maintain the infrastructure to support the data collection
process.

e Cellular-Network Systems — With cellular-network systems, cellular endpoints are installed on each meter
to transmit the meter data via an existing cellular infrastructure to a central location, where the data is
organized within a vendor’s head-end system, then transferred to the utility. Cellular networks do not
require the use of collectors, so unlike a fixed-network system, no new infrastructure needs to be
purchased, built or maintained by the utility to support the data collection process in the field.

Cellular AMI as the Preferred AMI Technology

The key differentiator of a cellular-network system is the ability to leverage an existing communications network
that regularly evolves its technology without increased capital costs.

Cellular networks are regularly updated to keep up with the latest technologies and provide greater coverage,
reliability and security than fixed-network systems. A fixed-network system requires that a utility maintain and
periodically update the system, leading to increased and ongoing capital costs. A cellular-network system also
provides the following advantages over a fixed-network system
e gaps in coverage are addressed by the cellular provider;
e ability to leverage robust security programs and cellular connectivity;
e access to the same disaster recovery systems used by emergency services;
e limited ongoing maintenance related to security reviews, hardware refreshers and changes in
technology; and
e protections from liabilities related to the physical structure, such as damage caused by storms, security
patches, and equipment failures.



CONFIDENTIAL INFORMATION REDACTED

Benefits of AMI Technology

The principal objectives for considering transitioning to an AMI system include improving the effectiveness of
KAWC's operations and customer service, meeting customers’ expectations, as well as increased water
conservation. A critical pathway to changing customers’ water use behaviors is informing customers about their
water in a way that empowers them to make changes.

‘ IMPROVE
cuslomer service related to

accuracy and timeliness of
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Improved Operations and Customer Service

The implementation of an AMI system can achieve great benefits for the customer and utility operations.

Key Operational and Customer Service Benefits of AMI include, but are not limited to:

v’ Safety Improvement: Having employees in the field reading meters creates an exposure to potential
injuries and accidents due to potentially unsafe environments, inclement weather, and exposure to
vehicular traffic, animals, and the like. Being able to read meters remotely through AMI reduces this
potential risk, both for injuries to our employees and injuries and damage to third parties.

v' Customer Service: The implementation of AMI will enhance the Company’s existing efforts to increase
billing accuracy and reduce the likelihood of estimated bills (e.g., due to weather events, or temporary
obstructions of endpoint signals) by automatically providing timely, frequent, accurate reads through the
network. In addition, manual re-reads will be reduced through access to real time meter data. In addition,
an AMI enabled account will assist customers with identifying leaks in a more timely manner, which can
save customers significant money. AMI technology would also improve the customer experience by
identifying issues early, allowing customers to address potential issues on their end in a timely manner,
likely reducing the number of high bill complaints and leak adjustments as a result, and generally avoiding
customer frustration associated with such challenges.

v' Operational Efficiency: AMI data can be used to uncover irregularities that may signal a leak, meter issues
or tampering or water theft. By doing so, the Company can more timely address those issues to further
improve its meter reading and bill accuracy, as well as leak detection and non-revenue water reduction
efforts. In addition, as AMI technology is deployed, KAWC anticipates reductions in service orders
associated with estimated bills and move-in/move-outs that will free up some of the work currently
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performed by field service representatives. Further, as AMI is deployed, the need to do drive by periodic
meter reading will decline and be nearly eliminated altogether upon full deployment, ultimately allowing
for the redeployment of meter reading resources to higher value work as well.

Increased Water Conservation

For customers, understanding the scale of individual water use activities can be difficult, especially when provided
with only monthly billing statements. This limited insight creates barriers for customers trying to identify
inefficiencies or excessive use in their behavior. By providing customers with more granular water usage data
(daily, hourly, etc.), customers are empowered to understand and make changes in their habits and behaviors.

Customers’ Expectations

Today, people live in a world dominated by speed and access to information. For example, if you want to check
your checking account balance and transfer funds to your savings account, you can do so immediately using an
App on your phone or by logging into your bank account via the internet. If you want to pay your utility bill, again,
you can quickly do so by logging into your account or calling the utility directly to make payment. Quick access to
information is now an expectation, and information related to water service should not be an exception. The AMI
technologies described above will enable KAWC to provide its customers with timely access to their water usage.

Redeployment of Resources

While some of the above benefits present opportunities for labor-related efficiencies, these efficiencies are not
necessarily anticipated to result in a workforce reduction. Rather, AMI presents an opportunity for KAWC to have
affected labor resources refocus their efforts on other high value work, such as achieving meter reading and other
service order targets in the near term, accommodating the demands of a growing customer base in the long term,
and on a continual basis, seeking operational and customer service improvements.
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KAWC’s Current Metering Infrastructure

KAWC has almost 142,000 meters and endpoints in service as of May 2023. As shown in Figure 1 below, the vast
majority of these are smaller than 2”. Additionally, more than 99% of these are “outside” set meters.

Figure 1
Meter Size n Population n % of Total I ‘
5/8" 133,218 94.0%
1" 5,343 3.8%
1.5" 239 0.2%
2" 2,726 1.9%
3" 30 0.0%
4" 96 0.1%
6" 49 0.0%
8" 23 0.0%
Total 141,724 100.0%,
2" and smaller 141,526 99.9%

Almost all of KAWC’s meters are equipped with AMR endpoints. AMR endpoints enable automated meter reading
when the Company’s personnel bring a data receiver within proximity of the endpoint, typically by driving by with
a receiver-equipped vehicle. The exception is approximately 248 meters which are equipped with Badger cellular
AMI endpoints. These endpoints were installed to provide enhanced customer service capabilities to major
accounts.

Prior to 2017, the AMR endpoints were generally hardwired to the installed meters, making the meter and
endpoint particularly difficult to separate and resplice successfully. Approximately 82,000 of the Company’s
142,000 meters were installed prior to 2017, including almost all of the meters which would be scheduled for
replacement in the near term. Additionally, a portion of the meters installed since 2017 were integrated units,
where the AMR endpoint and meter are “all-in-one” and not at all separable.

The AMR endpoints generally have antennas that protrude through the Company’s current cast iron meter pit
lids. However, approximately 35,000 of KAWC’s 5/8-inch meters are Hersey / Mueller brand meters with AMR
endpoints that sit below the meter pit lids.

Figure 2 provide a visual depiction of meter installations across the Company’s service territory.
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Figure 2
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KAWC’s Scheduled Periodic Meter Replacement Program

Background and Upcoming Schedule

KAWC follows a periodic meter replacement program, as part of its normal course of business, in order to renew
aging meters and endpoints. The schedule is in part informed by meter testing regulations found in 807 KAR 5:066
Section 16(1). Since late 2011, the schedule has also been informed by the deviation granted in Case No. 2009-
00253, permitting the Company to keep its 5/8-inch meters in service for 15 years without testing for accuracy.!
To respond to these regulations and operate efficiently, KAWC has varying practices for meter testing and
replacement depending on the frequency of required testing, as well as the size and cost of the meters. These
are shown in Figure 3 below.

Figure 3 — KAWC Practices for Scheduled Meter Testing and Replacement
Meter 2023 Price of Meter | Frequency of KAWC Operational Practice for

Size Material Alone Required Scheduled Testing and
(Confidential)? Testing Replacement
3” and _3 1-2 years KAWC tests and maintains the
larger meters in the field, and

conducts meter and endpoint
replacements on a case-by-case
basis.

1.57-2" - 4 years KAWC replaces the meters when
testing is required, tests the
removed product in the lab, and
will reuse these meters and
their endpoints if they pass
testing and are in good working
order.

1” - 10 years KAWC replaces the meters and
their endpoints as they reach
their testing limit.

5/8” - 15 years per KAWC replaces the meters and
approved their endpoints as they reach
deviation their testing limit.

In an effort to optimize efficiency, KAWC had been targeting replacement of 5/8-inch meters and their hardwired
endpoints based on a 15-year maximum field life, at least since the deviation was granted in Case No. 2009-00253.
However, KAWC has observed an increase in meter reading challenges and an increase in corresponding
unscheduled meter and endpoint replacements, triggered by equipment that was no longer performing well. As
part of the Company’s efforts to address and prevent meter reading challenges, KAWC plans to move back to a
10-year target for 5/8-inch meter and endpoint replacement.

L In the Matter of Kentucky-American Water Company’s Request for Permission to Deviate from 807 KAR 5:066, Section
16(1), Case No. 2009-00253, Order October 5, 2011.
2 Prices are estimates based on currently available data.

3 Figures are approximate. Larger meters vary substantially in price depending on functionality and purpose.
10
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For at least the meters installed prior to 2017 (meters more than 6 years old), as well as for any integrated all-in-
one units, the endpoint generally can’t be replaced on a different cycle than the meter, due to the hardwired or
embedded nature of the endpoint. For newer products, the meter and endpoint are typically attached by a plug,
allowing the meter and endpoint to be more easily separated. The Company has found it important to keep the
brand of the meter and endpoint aligned, and most efficient to keep the replacement of both units on the same
cycle. However, with some of the more modern meters, there is at least the practical possibility in the future of
changing only the meter or the endpoint if it would be efficient to do so.

As of May 2023, KAWC assesses that more than 71,000 of its 5/8-inch meters are now at or past the 10-year mark.
Due to the operational infeasibility of replacing all of these at once, KAWC has developed a plan to replace these
meters, along with other meters coming due for replacement, over the next three years. The planned schedule
would include replacing approximately 42,000 in 2024, 18,000 in 2025, and 18,000 in 2026. KAWC will target
replacing the remaining 5/8-inch meter stock as the existing meters reach year 10. For meters other than 5/8-
inch meters, KAWC will continue to test and replace in accordance with the schedule shown in Figure 3.

Figure 4, below, shows the quantity of 2” and smaller meters planned for periodic scheduled replacement over
the next 10 years.*

Figure 4 - Upcoming Forecast for 2” and Smaller Meter Replacements, in 000s

42
18 18
16
13 11
8 7 6
| 1 |
[
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

*Meters/endpoints replaced by thousand, per year over the next 10 years.

In addition to replacing meters and endpoints, other parts are also sometimes replaced at this time as needed.
One upcoming example is meter pit lids. The 35,000 5/8-inch Mueller meters with hardwired endpoints do not
have holes in the lids for antennas. If these meters were replaced with AMR technology, new lids would be
required for the antennas. Likewise, regardless of current brand, if KAWC installs AMI endpoints as it completes
meter replacements, new composite lids will be installed on all meters, to replace the current cast iron lids.
Composite lids are transparent to radio and cellular signals, reduce battery usage, and optimize coverage.

4 For purposes of a simplified presentation, 1.5-inch and 2-inch meters are shown as replaced at the 4-year mark. However,
these meters and endpoints may in fact be reused if they are found to be in good working order, as noted in Figure 3.
11
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The resulting pace of transition to AMI would look approximately as shown below in Figure 5:
Figure 5

AMI Average System Conversion
Based on Normal Periodic Scheduled Replacements

2028

2025 2026 2027 2029 2030 20531 2032 2034

100%

Geographic Distribution

Because the Company’s scheduled meter replacement program is based on length of service, and not location,
the distribution of meter replacements over time is scattered geographically.

Some benefits of AMI will not be sensitive to this geographic distribution and will happen gradually throughout
the 10-year meter replacement schedule as the number of AMI meters/endpoints increases. For example, each
AMI meter installed will increase the number of customers who have access to timely usage data. Likewise, the
Company will have increasing access to timely data to enhance customer service and increase work force
efficiency as fewer resources are consumed for meter reading related field service work.

Some benefits however, will be sensitive to the geographic dispersion of meter replacements. KAWC expects that
monthly meter reading benefits may not fully begin until the system is nearly completely converted to AMI,
sometime between 2033 and 2034.

The appendix to this exhibit features maps to help visualize the geographic dispersion of the periodic meter
replacement program. Figure 14, shown in Appendix A, represents meter replacements by year of completion.
Note the distribution of colors across the geography. Likewise, Figures 15-18 (Appendix A) illustrate the
anticipated transition to AMI technology under a scheduled meter replacement approach and show a snapshot of
AMI saturation in 2023, 2026, 2029, and 2033.

Other Potential Replacements

In addition to scheduled periodic meter replacement, the Company also sometimes replaces meters and
endpoints off-cycle, when metering equipment is no longer performing well, thus unexpectedly reaching the end

12
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of its useful life. The Company would use the same AMI enabled equipment and technology for these
replacements as it would for the scheduled periodic program.

Metering Technology Considered & Selected

Alternative Metering Technology Considered

As the Company considered the potential transition to AMI, KAWC evaluated a variety of metering technologies
in terms of functionality and costs. These alternative technologies included continuing with AMR technology,
deploying AMI cellular technology, and deploying a blend of AMI cellular and AMI Fixed-Network technology.

Alternative 1: Continuing with AMR Technology

As KAWC currently uses AMR technology, this alternative consists of replacing KAWC's existing AMR equipment
with new AMR equipment. Under this alternative, KAWC would replace all existing meters and endpoints with
new AMR meters and endpoints over the course of the next 10 years, and replace approximately 35,000 meter
pit lids in 2024. As this alternative essentially maintains the status quo, customers would not gain the incremental
benefits discussed above. Under this alternative, KAWC has identified two preferred vendors, Badger and
Neptune, that provide the AMR components necessary to replace the existing AMR system with new AMR
components.®

Alternative 2: Deploying AMI Cellular Technology

This alternative consists of replacing KAWC's existing AMR equipment with new AMI equipment. Under this
alternative, KAWC would replace all existing meters and endpoints with new AMI meters, lids, and endpoints over
the course of the next 10 years. KAWC identified two preferred vendors that provide both meters and AMI cellular
components: Badger and Neptune.

Alternative 3: Deploying AMI-Hybrid Technology
This alternative consists of deploying cellular AMI, along with a near-term supplemental fixed-network. The
solution would entail replacement of meters 2” and smaller, as they come due for testing, with Neptune meters
and cellular AMI endpoints. New composite meter pit lids would be installed for all affected meter pits. Some
supplemental Neptune fixed-network collectors would also be installed in the near-term on Company assets, to
pick up reads from existing Neptune AMR endpoints.

Alternative 4: Deploying AMI Fixed-Network Technology

This alternative consists of full deployment of AMI technology, but instead of utilizing cellular, meter reading is
accomplished by meter endpoints transmitting radio signals to collectors that are permanently located
strategically across the service area. The collectors relay the collected data to a central location, where it is
organized within a vendor’s head-end system. From there the data is transferred to the utility.

5 The other vendors initially considered only offered end points. As functionality is best when the meter and endpoint is
from the same vendor, KAWC determined to move forward with evaluating the functions and costs of the two vendors that
could provide both meters and endpoints.

13
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Upon consideration of the potential of ongoing and increasing capital costs associated with building out and
maintaining a fixed-network, without any corresponding benefit beyond what AMI Cellular technology provides,
KAWC rejected this alternative as a potential option for replacing its existing meter reading system.

KAWC prepared a cost benefit analysis for Badger cellular AMI, Neptune cellular AMI, Badger AMR, Neptune AMR,
and Neptune AMI-hybrid, which is discussed below in the Cost Benefit Analysis section.

Metering Technology Selected

KAWTC has considered the differences between cellular and fixed-network AMI technology and determined that
using cellular technology is the preferred approach. As explained above, an AMI cellular system avoids ongoing
and increasing costs associated with installing, owning and maintaining the additional infrastructure required to
operate an AMI fixed-network system. AMI cellular technology also provides the added benefits of being routinely
updated to keep up with the latest technologies, provides greater coverage and security over fixed-network
systems. AMI cellular technology also protects KAWC from liabilities related to damage to the physical structures
caused by storms, security patches vulnerabilities, and/or equipment failures.

The Badger AMI cellular system also has functional advantages over Neptune, such as more options related to
cellular carriers and can provide superior coverage in key areas. KAWC also has had a favorable experience with
Badger cellular AMI, as it has approximately 248 endpoints in the system currently, deployed primarily to provide
improved customer service to major accounts. Badger AMI cellular is also less costly then Neptune AMI cellular.
Based on both cost and functionality, KAWC selected the Badger AMI cellular system as the replacement for its
existing AMR system.®

Cost Benefit Analysis (“CBA”)

KAWC analyzed the costs and benefits of the various potential meter reading technologies and associated meter,
endpoint, and lid replacements for a period of twenty years. The time period is adequate to observe two, ten-
year cycles of meter replacement, and to realize the benefit of initial lid investments, which are expected to create
value beyond the 10-year mark. A customer type view of the costs and benefits was compared for various
potential technology solutions in both nominal dollars by year as well as in net present value.

Scenarios Modeled for Cost and Benefit

The potential investment scenarios modeled include the following:

1) “Badger AMI”- This scenarios considers replacement of meters 2” and smaller, as they come due for
testing (but no more than once in a 10-year period). Badger Orion cellular AMI endpoints would be
installed, along with Badger ultrasonic meters for sizes 1.5” and above and Badger nutating disc
mechanical dial meters for 5/8”-1” meters. New composite meter pit lids would be installed for all affected
meter pits.

2) “Neptune AMI” — This scenario considers replacement of meters 2” and smaller, as they come due for
testing (but no more than once in a 10-year period). Neptune cellular AMI endpoints would be installed,

6 Specification sheets for the Badger AMI cellular equipment selected are attached as Appendix B.
14
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3)

4)

5)

along with Neptune ultrasonic meters for sizes 1.5” and above, and Neptune nutating disc LCD meters for
5/8” —1” meters. New composite meter pit lids would be installed for all affected meter pits.

“Neptune Hybrid AMI”: cellular AMI with near-term supplemental fixed network — This scenario is the
same as option 2, but with the additional of some supplemental Neptune fixed network collectors
installed in the near-term on company assets, to pick up reads from existing Neptune AMR endpoints.
"Badger AMR” or “Badger Existing Tech”’- This scenario considers replacement of meters 2” and smaller,
as they come due for testing (but no more than once in a 10-year period). Badger AMR endpoints would
be installed, along with Badger ultrasonic meters for sizes 1.5” and above and Badger nutating disc
mechanical dial meters for 5/8”-1” meters. New composite meter pit lids would be installed in instances
where Mueller / Hersey meters are being replaced (approximately 35k meters in 2024).

“Neptune AMR” or “Neptune Existing Tech” — This scenario considers replacement of meters 2” and
smaller, as they come due for testing (but no more than once in a 10-year period). Neptune R-900 AMR
endpoints would be installed, along with Neptune ultrasonic meters for sizes 1.5” and above, and Neptune
nutating disc LCD meters for 5/8” — 1” meters. New composite meter pit lids would be installed in
instances where Mueller / Hersey meters are being replaced (approximately 35k meters in 2024).

Cost Drivers

The quantities of meters and endpoints to be replaced, by year, is shown below in Figure 6 and the quantity of
lids to be replaced is shown in Figure 7, by year and technology type. The quantities shown below for meters,

endpoints and lids were used to prepare the cost / benefit scenarios.

50

40

30

20

Figure 6

Quantity of 2" and Smaller Meters & Endpoints Replaced (in thousands)
All Scenarios
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- | |

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

7 In the “Existing Tech” scenarios (scenarios 4 and 5), equipment was replaced with like. For 99% plus of the 2” and smaller
meters, this means replacing AMR with AMR. For the 136, 2” and smaller meters with an existing AMI endpoints, however,
the like replacement was AMI, and this immaterial nuance exists in the model.
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Figure 78
Quantity of Meter Pit Lids Replaced (in thousands)
All Scenarios
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AMR mAMI

Starting 2024 prices for materials and installation are shown below. These were increased by 2.6% annually
starting in 2025. This 2.6% annual increase is equal to the ten-year CAGR for the Bureau of Labor Statistics all-
goods Consumer Price Index as of December 2022.°

Figure 8 — 2024 Material and Installation Prices (CONFIDENTIAL)

Items Badger Badger Neptune Neptune Neptune
Cellular AMI | AMR Cellular AMI AMR Hybrid

Installation Labor
Meter

Connected AMI
Endpoint
AMR Endpoint

Composite Lids . .

Fixed Network

The capital expenditures associated with each scenario, based on these quantities and prices, were forecasted for
the 20 year period in nominal dollars by year. The totals vary primarily due to different pricing for meters and
endpoints, as well as the varying quantities of lids. In the case of Neptune Hybrid AMI, there is also some initial
investment in fixed network receivers.

For the purposes of comparing costs and benefits over time, revenue requirement type calculations were used to
reflect the cost of the capital expenditures. The annual cost recognition for each program reflects depreciation,

8 For the purposes of cost / benefit modeling, a conservative assumption is made that lids are replaced 1 to 1 with
applicable meter replacements. In reality, many meter pits in Kentucky are dual set, meaning there are two meters in one
pit. In these instances, only one lid would need to be purchased.

° The Series ID is CUUROOO0SAO.
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property taxes, pre-tax rate of return, and in the case of Neptune Hybrid, the expense associated with the fixed
network. Key capital-related cost assumptions are shown in Figure 9 below.

Figure 9

Common Assumptions for All Scenarios
Annual inflation for meter materials'® | 2.6%

Depreciation Rate!! 10%
Property Tax Rate 1.39% of net plant
Pre-Tax Rate of Return Debt ratio, equity ratio and equity cost based on the forecasted

values requested in this proceeding. Equity gross-up based on
federal tax rate of 21% and state tax rate of 5%

Uncollectible expense and utility 0.75%

regulatory assessment fees

Benefit drivers

The largest and most readily measurable financial benefits of AMI (new technology) relative to AMR (existing
technology) were modeled to include:

e Field service representative (“FSR”) labor and related benefits:

0 Reduced demand for approximately 27.5k field service orders, or approximately 12.7k annual
hours of meter reading related work outside of the periodic read cycle, once AMl is fully
installed.

0 Benefits modeled to increase over time with increasing concentration of AMI meters.

e Meter reading labor and related benefits:

0 Eventual eliminated need for periodic meter reading labor, once AMlI is fully installed.

0 Benefits modeled to begin when the system is nearly fully converted to AMI after a full 10-year
normal periodic replacement cycle.

e Vehicle benefits associated with labor benefits

0 Reduced demand for vehicles and associated fuel, fleet and rate base return, corresponding to

reduced field service and meter reading labor demand.

Key quantity and price related assumptions related to meter reading, and field service labor are shown below in
Figure 10.

Figure 10
Labor Related Price and Quantity Assumptions AMI AMR
Meter Reading
Meter reading full time employees (current) 7 7
Meter reading full time employees (after full replacement cycle) 0 7
Meter reading hourly wage 2023 $28.65 $28.65

10'10-year CAGR for CPI all goods, as of December 2022.
11 To avoid undue refinement, the capital investment was not broken out into the portion charged to Utility Plant in Service
“UPIS” and the portion charged to Accumulated Cost of Removal “ACOR”. Rather, all capital expenditure is recorded as
UPIS and the depreciation reflects a 10-year life.
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Labor Related Price and Quantity Assumptions AMI AMR
Quantity of benefit recognized Begins when AMI
saturation

averages 95% of
system (year 10)

Field Service Work

FSR orders completed 2022 79k 79k
Reduction in FSR order demand (27.5k) -
Field service work hourly wage 2023 $31.61

Quantity of benefit recognized % of benefit

achieved aligns
with average % of
AMI saturation
achieved

Common Labor Assumptions for Meter Reading and Field Service Work
Annual union wage increase assumption (3-year CAGR for average FSR and | 2.5%
meter reader wage changes, 2020-2023)
Overhead/overtime rate (overtime, group insurance, retirement, and 53% + 3% union APP
other benefits as a % of wages)

Key vehicle-related benefit assumptions are shown in Figure 11 below. Vehicle-related benefits were calculated
in line with labor benefits, with the assumption that one vehicle is needed for a full-time equivalent quantity of
labor, using 2088 hours as a basis.

Figure 11

Vehicle Related Price and Quantity Assumptions Amount for 2024
Annual mileage & mpg for vehicle 13,155 miles / 12.2 mpg
Fuel cost per gallon 2023 (remaining years as forecasted by Energy Information | $2.78 /gallon
Administration)

Annual maintenance per light truck $2,669
Average net book value per light truck (as of Mar. 2023) $30,380
Current annual depreciation per vehicle $3,320

The benefits are recognized over time, as AMI is deployed eventually throughout the system. The twenty-year
nominal totals were forecasted based on the pace of AMI deployment.

Cost Net of Benefits

When annual capital related expenses are netted against annual operating expense benefits, AMI Badger is the
least cost solution in the long term. For the first 10 years, when meter reading benefits are not yet accrued,
Existing Technology for Badger has the most favorable annual figure. Once meter reading benefits fully begin in
year 11, the Badger AMI cost net of benefits line becomes and stays a least cost solution for all the years that
follow. Please see figure 12 below.
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Figure 12 (CONFIDENTIAL)

The annual costs net of benefits can also be discounted to a net present value (“NPV”) for the twenty-year
period.’? Please see Figure 13 below. Existing technology for Badger has the least cost NPV and AMI Badger has
the second least cost. The gap between these is $3.1mm over 20 years, or approximately $150k / year in 2024
NPV. For context, this is just over 1/10 of a percent of the Company’s annual February 2024 - January 2025
revenue requirement of $142mm, as shown in Exhibit 37A of the rate case.

Figure 13 (CONFIDENTIAL)

12 A discount factor equal to Kentucky American’s requested rate of return in this case, or 7.87% is used for the purpose of

calculating net present value.
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Summary of Findings

Based on all of the foregoing, the Company believes that deployment of AMI technology utilizing a cellular network
is in the long-term best interest of customers. AMI provides significant benefits to customers through improved
metering, operational efficiencies and enhanced customer service, among others. While many of these benefits
may not be explicitly quantifiable, they still provide tangible benefits to customers. Badger AMI does so while
delivering a solution that is among the least cost of the reasonable alternatives evaluated by KAWC.

Unlike other AMI deployments in the state, KAWC is not planning a discreet project to accelerate the replacement
of its existing metering equipment. Rather, KAWC is merely planning to transition to an updated technology for
meter reading equipment as it completes meter and endpoint replacements in the normal course of business. As
such, it is clear that, whereby cellular AMI will be installed for normal, scheduled, periodic replacements or in
instances of damaged or broken equipment, that there is a need for the investment and no wasteful duplication.

It is critical that the Company begin AMI implementation as soon as possible in order to maximize the benefits
and cost effectiveness of AMI implementation, and KAWC plans to begin doing so upon approval of this Plan.

CPCN Filing Requirements

Below are a list of the CPCN specific filing requirements set forth in 807 KAR 5:001 Section 15 (2):

(a) The facts relied upon to show that the proposed See Exhibit A.
construction or extension is or will be required by public

convenience or necessity.

Copies of franchises or permits, if any, from the proper public
authority for the proposed construction or extension, if not
previously filed with the commission.

Not applicable. No new franchises or
permits are required for the
deployment of cellular AMI
technology.

(c)

A full description of the proposed location, route, or routes of
the proposed construction or extension, including a
description of the manner in which same will be constructed,
and the names of all public utilities, corporations, or persons
with whom the proposed construction or extension is likely to
compete.

KAWC plans to install AMI at all
premises in KAWC’s service territory.
See Exhibit A, Appendix A, Figure 15
through Figure 18, for maps depicting
the proposed locations and
deployment timeframes.

(d)(1)

Three (3) copies (one (1) in portable document format on
electronic storage medium and two (2) in paper medium) of
maps to suitable scale showing the location or route of
the proposed construction or extension, as well as the
location to scale of like facilities owned by others located
anywhere within the map area with adequate identification
as to the ownership of the other facilities.

See Exhibit A, Appendix A, Figure 15
through Figure 18, for maps depicting
the proposed locations and
deployment timeframes.
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(d)(1)

Plans and specifications and drawings of the proposed plant,
equipment, and facilities.

See Appendix B for the selected
metering option’s equipment
specification sheets.

(e)

The manner in detail in which the applicant proposes to
finance the proposed construction or extension.

This construction will be funded in
the ordinary course of business, using
the same mix of debt and equity as
utilized to fund the remainder of its
capital investment program.

An estimated annual cost of operation after the proposed
facilities are placed into service.

In year 10, after nearly 1 full
replacement cycle, the cost for
selected metering option is
forecasted to be $3,873,858. In year
20, the cost for the selected metering
option is forecasted to be
$5,590,216. The costs net of benefits
for the selected metering option, for
the same years respectively, are
$2,408,761 and $3,073,234.

Engineering plans, specifications, drawings, plats and reports
for the proposed construction or extension prepared by a
registered engineer, must be signed, sealed, and dated by an
engineer registered in Kentucky.

See Cover Page of Exhibit A
containing the sign and seal of an
engineer registered in Kentucky

Conclusion

KAWC's implementation of cellular AMI technology over the course of the next decade is in the long-term best

interests of customers.

The investments will be made as part of the normal periodic meter equipment

replacement cycle, when meters and endpoints would normally be replaced anyway; thus, there will be no
wasteful duplication. Further, replacing equipment with AMI as this replacement cycle goes forward will enable

significant enhancements in customer service, employee safety, and operational efficiency. A variety of
alternatives for meter reading technology were considered, with costs and benefits measured across brands and
solutions. Badger cellular AMI is the proposed solution due to both its customer service advantages as well as its
favorable proposition for costs net of benefits.
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Appendix A

Figure 14 — Meter Replacements by Year of Completion®3

13 Dots shown as 2026 refer to all meters replaced between 2024 and 2026.
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Figure 15 — May 2023 (248 premises)
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Figure 16 — End of 2026 (~81k premises)
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Figure 17 — End of 2029 (~117k premises)
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Figure 18 — End of 2033 (142k premises)
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Appendix B

—l E-seriesm E-Series® Ultrasonic Meter

Ultrazonic Flow Meters

Cold Water Stainless Steel Meter, 1-1/2 and 2 inch

DESCRIPTION

The E-Series® Ultrasonic meter uses solid-state technology i a
compact, totally encapsulated, weatherproof, and UN-resistant
housing, suitable for residential and commercial applications.
Electronic metering provides information—such as rate of flow and
reverse flow indication—and data not typically available through
traditional, mechanical meters and registers. Electronic metering
eliminates measurement errors due to sand, suspended particles
and pressure fluctuations.

The Ultrasonic 1-1/2 and 2 inch meters feature:

+  Minimum extended low-flow rate kower than typical positive
dizplacement meters.

+  Simplified one-piece electronic meter and register that are
integral to the meter body and virtually maintenance free.

+  Sealed, non-removable, tamper-protected meter and register.

+  Easy-to-read, 9-digit LCD display presents consumption, rate
of flow, reverse-flow indication, and alarms (empty pipe,
temperature, exceeding max flow, sensor error, reverse flow,
suspected leak, 30 day no usage, end of life).

= High resolution industry standard ASCIl encoder protocol sends
alarms and data to ORKN® Cellular endpoints and BEACON®
5Saa%5® suite to establish a smart water solution.

The Ultrasonic meter is available with an in-line connector for
easy connection and installation to AMR/AMI endpoints. It is also
available with a flying lead for field splice connection.

* Software s & Service

APPLICATIONS

Use the Ultrasonic meter for measuring potable cold water in

residential, commercial and industrial services. The meter is also
ideal for non-potable, reclaimed irrigation water applications or
less than optimum water conditions where small particles exist.

E-Series Ultrasonic meters meet and exceed ANSIAWWA C715
standards. The meters comply with the lead-free provisions of the
Saffe Drinkimg Water Act, are certified to NSF/ANSVCAN Standards
&1 and 372 and carry the N5F-61 mark on the housing.

OPERATION & PERFORMAMNCE

Az water flows into the measuring tube, ultrasonic signals are sent
consecutively in forward and reverse directions of flow. Velocity

is then determined by measuring the time difference between

the measurement in the forward and reverse directions. Total
wiolume is caloulated from the measured flow velocity using water
temperature and pipe diameter. The LCD display shows total
wiolume and alarm conditions and can toggle to display rate of flow.

Badger Meter
ESM-D5-0067 2-EN-11 (November 2022)

In the mormal temperature range of 45...122°F [7...50% C), the
Ultrasonic *new meter” consumption measurement is acourate to:

= +1.5% owver the normal flow range

+  +3.0% from the extended low flow range to the minimum
flow value

CONSTRUCTION

E-Series Ultrasonic meters feature a stainless steel, lead-free meter
housing, an engineered polymer and stainless steel metering
insert, a meter-control circuit board with associated wiring, LCD,
and battery. Wetted elements are limited to the pressure vessel,
the polymer/stainless steel metering insert and the transducers.
The electronic components are housed and fully potted within

a molded, engineered polymer enclosure, which is permanently
attached to the meter housing. The transducers extend through
the stainless steel housing and are sealed by O-rings.

The metering insert holds the stainbess steel ultrasonic reflectors
im the center of the flow area, enabling turbulence-free water flow
through the tube and around the ultrasonic signal reflectors. The
metering insert’s patented design virtually eliminates chemical
buildup on the reflectors, ensuring long-term metering acouracy.

METER INSTALLATION

The meter is completely submersible and can be installed using
horizontal or vertical piping, with flow in the up direction. The
meter will not measure flow when an “empty pipe” condition is
experienced. An empty pipe is defined as a condition that occurs
wiien the flow sensors are not fully submerged.

Product Data Sheet
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E-Series® Ultrasonic Meter, Cold Water Stainless Steel Meter, 1-1/2 and 2 inch

SPECIFICATIONS

E-Series Ultrasonic Meter Size

1-1/2 in (40 mim) 2in. (50 mm)

Mormal Test Flow Limits

1.25...100 gpem (028,227 mifhr) 1.5... 160 gpm (D.34.. 363 m'/hr)

Minimum Test Flow Limits

Q.40 gpm (0.09 rm'/hr) .50 gpm (0 ik

Safe Maximum Operating Condition [SMOC) 100 gpn (327 etihe) 160 gpm (36.3 mithe)
Typical Pressure Los 3.8 pai (0.6 bar) 5.2 pi (0,36 bar)
Reverse Flow - Maximum Rate 12 gpm 273 m'hr) 1B gipm [4.09 m*'hr}

In the normal temperaturne range of 45...122°F (7...50" C), new meter consumption
measurerment s sccurate tex

Operating Performance + +1.5% over the normal low range
- +3.0% fram the extended low flow range ta the minirmum low value
Storage Temperature —40....140° F {- 40...607 C)

Maximum Ambient Storage [Storage for One Hour)

150" F (66" C}

Measured-Fluid Temperature Range

34, 1407 F (1...607 C)

Humidity

0. 100% condersing; meter is capable of operating in fully submerged environments

Maximum Operating Pressure of Meter Housing

175 psi {12 bar)

Register Type

Straight reading, permanently sealed electranic LCD; digits are 0.28 in. {7 mm) high

« Condumplion (up 1o nine digits)
Rate of flow

Register Display + Alarms (ermpty pipe, lemperature, exceeding max Mow, sendor error, reverse fow, suspected
leak, 30 day no usage, end of lifa)
+ Unit of measure factory programmed for gallons, cubie feet and cubic meters
« 100,000,000 gallons
Register Capacity + 10,000,000 culbsic feet

1,000,000 cubic rmeters

Totalization Display Reschuti

Gallans 02X
Cubsie feet: 0.0
+ Cubic meters: 000X

3.6-volt lithiurm thicnyl chioride; battery is fully encapsulated within the register housing and

Battary it rot replaceatile: 20-year battery life

MATERIALS

Meter Housing 316 stainless steel

Measuring Element Pair af ultrasonic sensars kecated in the flow wbe

Register Housing & Lid Engireerad polymer

Metering Insert Engineened palymer & stainleds steel

Transducers Pierg-ceramic device with wetted surface of stainless CrMiMo
Page 2 ESM-DS-00672-EN-11 Novemnber 2022
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Product Data Sheet

PHYSICAL DIMENSIONS
E-Series Ultrasonic Meter Size 1-1/2 in. (40 mm]) 1-1/2 in. (40 mm) 2in. (50 mm) 2Ziin. (50 mm)
Houding Elliptical HEX Elliptical HEX
Size Designation X Lay Length 1-1/2x 13 in. 1-1/2x 1262 in. 2x17in 2x 1535 in.

3E x 330 mmi) {38 x 321 mim) [51 x 4332 rrm) {51 x 27 mrm)
Weight {without AMR] 8.2 0b{3.7 kg} 6.5 b (2.9 kg) 1191k (5.4 kgl 8.9 1b (4.0 kg
See illustration below for Maasurament Dedignationd.
Length [A) 13 i (330 raimn) 1262in {321 mm) 17iin {432 mm) 15.25 in. {387 mm)
Height (B | 2EDin. {71 ram) 284in. {72 mrn} 3.01 in. (77 mm) 306 in. (78 rram)
Height (C] 455 ir {116 mm) 415 in (105 rram) A6 in (121 mm) 468 in (115 mm)
Length (D) 7.100r {180 mm) 531 in (135 rram) 1110 in. (282 mam) 505 in_ (128 mm)
Width (E) 550 ir {140 mm) 390in {99 mrm) 608 in. {154 mm) 360 in. {59 rm)
Bore Size 1-1/2 in {40 rrar) 1-172 i {4 mirn) Zir {51 mam} Zin (51 mrm)
Two-Bolt Elliptical Flange (AWWA) 1-1/2in. {40 rim) — Ziin. {51 mm} —
Bolt Hole Diameter 0u68 in. (17.53 mm) — 081 in (2057 mrm) —
Companion Flange 1-1/2 in. {40 rm) — Ziin. {51 mm} —
Internal Thread Size — 1-1/2 i NFT — Zin. NFT

Elliptical Measurement Designations

-

HEX Measurement Designations

-

PRESSURE LOSS CHART

Flows rate im Gallons Per Minute (gpm)

" m ™
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o _.-_-"_..".--"""-
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Flow Rate in gpen
. A
November 2022 ESM-DS-00672-EN-11 Page 3
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E-Series® Ultrasonic Meter
ACCURACY CHARTS
Rate of Flow in gallons per minute [gpm)
1-1/2 in. Meter 2in. Meter
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SMART WATER IS EADGER METER

E-Zeries i a registesed trademark of Badger Meter, Inc. Other trademarks appearing in this document aee the propesty of their respective entities. Due to continuous research,
product improvements and enhancements, Badger Meter resenees the right tochange product or system spedfications without notice. except to the extent an outstanding

coniracbual obligation esksts. © 3027 Badger Meter, Inc Al rights reserved.

www.badgermeter.com

Lagacy Duocument Nurmber: ESM-T-1 0.EN
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Recordall® Disc Meters

Badger Meter | Lead-Free Bronze Alloy, Sizes 5/8, 5/8 x 3/4, 3/4 & 1 inch
® NSF/AMSI Standards 61 and 372 Certified

Model 25—5/8 in., 5/8 = 3/ in. Model 35—3/4in.

Model 55—1 in.

Model 70—1 in.

CESCRIPTION

The Recondall DIsc Serles meters mesat or exceed the mast racent
revislon of Avwwa standard C700 and are avallable In a lead-free
bronze allay. The mieters comphy with the lead-free provisions of
thea safie Drinking Water Act, are cartified to MSF/ANSI Standards 61
and 372 |Trade Dasignations: M25-LL, M35-LL, M55-LL, MT3-LL] and
carry the M5F-61 mark on the housing. all components of the
lead-free bronze alloy meter (housing, measuring element, seals,
and $0 on) comprise the certified system.

Applications: For use In maasurement of potable cold water In
residantial, commerclal and industrial services where flow Is In ane
diraction only.

Operation: Water flows throwgh the meaters strainer and Into the
measuring chambear where It causes the disc to nutate_ The disc,
which moves fraely, nutates an Its own ball, guidad by a thrust
rallar & drive magnet transmits the motion of the disc to a follower
magnet located within the permanently sealed register. The follower
magnet Is connected to the reglster gear train. Thea gear train
reduces the disc nutations Into volume totalization units displayed
on the register or encader face.

Operating Performance: The Recordall Disc Serles meters meet or
axcead reglstration acouracy for the low flow rates (95%), normal
operating flow rates (100 +1.5%), and maximum continuwos
operation flow rates as speciically stated in AWWa Standard CT00.

Construction: Recordall Désc meter construction, which

complies with ANSIFAWWA standard C700, consists of three basic
components: meter housing, measuring chamber and pesmanenthy
sealed registar or encoder. The meter s avallable In a lead-free
bronze alloy with extarnally threaded spuds. & cormosion-resistant
angineared polymer material 5 usad for the measuring chamber.

Magnetic Drive: Direct magnetic drive, through the use of
hagh-strength magnets, provides positive, rellable and dependable
reglistar coupling for stralght-reading or AMASAMI meter

reading options.

ROM-D5-D0367-EN-06 (July 2019)

Tamper-Proof Features: Unauthorized removal of the register or
encodar Is iInhibited by the option of a tamper detection saal wire
screwy, TORXK® tampar-resistant seal scraw or the propristary
tamiper-resistant keyed seal screw. Each can be Installed at the
mater site or at the factory:

Maintenance: Badgear Metar Recardall Disc Serles meters ara
deslgned and manufactured o provide long-term senvice with
mindmal maintenance. Whan malntenance 1s required, 1t can be
performed easily efthear at the meter Installation or at any othear
convendent locathon.

To simplify malntenanca, the register, measuring chamber, and
stralner can be replaced without removing the meter housing

from the Installation. Mo change gears are required for acouracy
calibration. Interchangeability of parts among like-sized meters and
meater models also minimizes spare parts Inventory Investment. The
bullt-In stralmer has an effective straining area of twice the Inlat size.

Connections: Tallplaces/Unlons for Installations of meters an
varkous plpe types and sizes, Including misaligned pipas, ara
avallabde as an option.

meter Spud and Connection Sizes

Siza h:_g -5 ':"'::: Tailpiecs
Modal Dﬂﬁgldim = Langth Enm.illia. Spud Thread Fipn'l'h.vurl
[} . fimu] N [(HPFT) (in]
lim} | ] lng |
- B x 12| sE | wdsm | 13
SExld w7V | AL | 13 ET
W x 72| we | 1@m | 4
E1S W x99 | wme | 1@m | i
Wdxl = 3 T 1174 ) 1
= | = 13 1 | 1am |
0 1 * E4 1 1AW 1

Product Data Sheet
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FRecordali™ Dvsc Meters, Lead-Frae Bronze Alloy, Sires 548, 5/8 % 354, 344 & 1 Inch

SPECIFICATIONS

.T,'pit.ul Oyparating Rangs

[(100% +1.55%)
Lo Flow

Maimum Continugus
Dparation

Prassura Loss at
Maximum Continuous
Oparation

Maximum

Dparating Tamparatura
Maximum

| Dparating Prassura
\Maasuring Elemant

Model 25

| (5 in. & 5/B % 3in] |

0%, 25 gpm
011...5.7 mYhr]
025 gpm
[0.057 m"¢hr)
Mlin. 38.5%
15gpm
3.4 m*'hrl
CJB im. siza:
I5psi@15gpm

1024 bar @ 3.4 m'hr)

508 w0 304 . size:
ZBpsi@ 15gpm

1019 bar @ 3.4 m'hr)

Modal 35 Modal 55
(/4] | 11 im.}
075,35 gpm 1...55 gpm
17 7.9mhr] 0.23... 125 m'hr)
0375 gpm 05 gpm
{0,085 m*'hr) 217 m*'hr
Min. 57T% | Min. 55%
25 gpm 40 gpm
&7 mahr %1 mhr
5 psi@ 25 gpm 34 psi@ A0 gpm

(037 bar @ 5.7 m'hr) (0.23 bar @ 2.1 m'hr)

BO°F 26" C)
150 i {10 bar]

Mutating disc, positie displacsment

:.ﬂva\.i'ah'e in WL branae and emgineered polymier fo fit soud thread bare diamefar sires:

Maodel 70

(Tim]

135, 70 gpm
{0.28...16mhr)

0.75 gpm

1017 m¥hr
Mir. B5%

30gpm
[11.3 mashrl

@ 50 gpm

ps
1045 bar @ 11.3 m¥hn

Matar 578 im, size:
" 5/8 in. (DM 15 mim)) . , . .
Commactions B 3 i ! 3 in. (DM 30 mm) Tir. (DN 25 mm} Tir (D8 25 mmi
3 in. (DM 15 mm)
MATERIALS
Modial 25 Madal 35 Modal 55 Madal 70
(E/Bin. & 58 % 3/ in.} {34 in.} 11 im.} [Tinj
Matar Housing Lead-free bronze alloy
[ Cast v, lead-free
Housing Bottom Plates brorce alloy, Castiron, lead-free brorze alloy
| engineered polymer
Maasuring Chambar Enginesred polymer
Disc Enginesred polymer
Trim Stainless sheed
| Strainar Enginesred polymer
Diis« Spindla Stainkess steel Stainbess steel Engineered polymer Stainless steed
Mlagmat Ceramic Ceramic Ceramic Ceramic
Magneat Spindla | Engineer=d podymer Stairless steel Engineersd pobymer Stainless shesd
|Ragister Lid and Shroud | Engmeered polymes, broree
Foge 2 ROWM-D5-00467-EN-06 July 2019
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Praduct Data Sheat
DIMENSIONS
A B C Approx. Shipping
Matar Siza Mol Width
| Laying Langth | Hgiight Rag. | Cantarline Basa | Waight
5/Bin. {15 mm ] - T-12n (190mm) | S1F16I (135 mm) | 1-11A6in 2 mm) | 4-1/4 in (108 mm) A-1/2 b (2 kgl
S8ir w2 in {15 mem) F12in (190mm] | 4-1506in {135 mm) | 1-11/16in. {43 mm| | 4-1/4 in (108 mmj) A-1/2 b {2 kgl
3 in. (30 mm) 7-1/2in. (190 mm) 5-1id inc {133 mm) 1-5/B in. (41 mmj 5im. (127 mm| 5-1421b (25 ko)
34 in. (20 mm) 5 %in. {228 mm| 5-1¢4 in {133 mm) 1-5/B in. {41 mmj 5in. (127 mmj| -3 b (2.6 kg)
3 in. = Tin. (20 mm) %in. {229 mm| 5-1/d inc {133 mm) 1-5/8 in. (41 mm] 5im. (127 mm| 6 Ib 2.7 g}
Tin (35 mimj 55 10-3"m. (273 mm] & ir. (152 mm] 2-1/3%in. {52 mm] 6-1/4 irc (159 mm) E-1M1b (3.9 kg)
Tin (35 mm) 0| W0-3in. 273mm) | E-1Tin {165 mm) | 2-516in. (59 mm] T-3d ir (157 mm) 11-1/2 10 5.2 kgl
REGISTERS / ENCODERS

Standard—Sweep-Hand Registration

The standard reglster Is a stralght-reading, permanentty saalad magnetic drive register. Dirt, malstura, tampering and lens fogging
problems are eliminated. The register has a slx-odometer wheal totallzation display, 360° test circle with center sweep hand, and flaw finder
todetect leaks. Reglster gearing 1s made of self-lubricating engineered polymer, which minimizes friction and provides long ife. The
multi-position register simplifies meter installation and reading. The register capacity Is 10,000,000 gallons (1,000,000 ft, 100,000 m).

A Model 25 register Is used In the following example:

Cubic | Cubic

gl et A B I I

p e 1" tg g im e Madal Gallon
I S B | (| e ot
3 - A S B FANE o o I5(58in) 10 1 o1
o RN =] e L s ST ﬁ 25(58x3din) | 10 1 01/2.0
=T F Gallona " 3. _...'_Fﬁ':F-F . T ,mﬁqﬁmlﬁ. 01, I 5 I 10 1 I a1
(il ! } .
? Eﬁ_ﬁm‘ ; - _WA 7 St 55 1 1 a
it B LT I o [ 70 | 1 a1

optional—Encoders for AMR/AMI Reading Solutions

AMPASAMI solutions are avallable for all Recordall Disc Serles maters. All reading optlons can be remaved fram the mater without
disrupting water service. Badgar Meter encoders prowide years of rellable, accurate readings far a warlety of applications. 5ee detalls at
www.badgermeter.com.

July 2018 ROM-05-D04E7-EN-05 Foge 5
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Recordali® tise Meters, Lead-Free Bronze Alloy, Sires 548, 5/8 x 344, 34 & 1inch

PRESSURE LOS5 CHARTS
Rate of Flow In Gallons per Minute
Model 25 5/8 in.
1 10 ]
z 4 & & ) o e ®
]
m
E 15
r
in. m >
5 -
——
]
Model 25 508 = 304 in.
1 ] 4 & s 0 0 40 &p  gol00
=
]
§;1' 15
2
L
i :
5 i
=
g
Model 35 3/4in.
! 2 T & & " 0 41 @ s '™
251 I
ol
§_ 15
54
0 "
5.t - I I
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Product Data Sheet
PRESSURE LOS55 CHARTS (CONTINUED)
Rate of Flow InGallons per Minute
Muodel 55 1iin.
! 2 4 g s ! 60 1o
5
0
5_- 15
i
E 0
5 #
o
Model 70 1in.
1 10 100
2 4 6 8 60 80 |
F53
o
5_- 15
g4
L Fi
E 0 Fi
Fi
ral
5
n —
July 20019 ROM-D5-00467-EN-06 Foge §
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Recordall™ Disc Meters, Lead-Free Brongze Alloy, Sizes 578, 58 & 34, 340 & T Inch

ACCURACY CHARTS
Model 25 578 in.
! 2 4 & 8" ] 4 5 8" ™
1
B
o5
P
& o
:
i F
g\w
15
Moddel 25 5/8 x 3/4 in.
! 2 4 & 8" ] 4 & 3" e '
0
2!
Eui i
< u
i
g )
'!!
:lzi 0
15
Model 35 3/4 in.
a . 4 5 s\ . e & gl e 8d™
1
e
e,
D = = B r—
=
i
i s
H
i
&
1=
Fage 6 ROM-D5-00467-EN-06 July 2079
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Prodwct Durta Shest

ACCURACY CHARTS (CONTINUED)

Model 55 1 in.
! 2 4 5 3" 2 a 58l 20 a emal™
L 10
52
8% .
s +
;" - :
o -
g
a 5
&
15
Model 701 in.
1 0] 10 100
3 A 5 3 a4 an 40 &0 BO

July 2009 RDM-D5-0046.7-EN-06 Fage 7
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Recordall® Disc Meters, Lead-Free Bronze Alloy, Slzes 548, 585 34, 34 & Tinch

SHART WATER 15 BADGER METER

Focordall Is z egistered trademark of Badger Makar, Inc. Other irademar ks appearing In this document ara tha praparty of kalr raspective entities. Dus 1o conti nuous eaaar,
procuct Imprmeemants and enbancements, Eacgar Malor reservas tha right 1o changa procict or system speciications without nobico, ascopt to tha axtant an outstanding
coniractual ohiigation sxsts & 7019 Badger Matar, Inc A1 Tights msarsed.

www.badgermeter.com

T Arrvaricun | Buchger Biabar | 4545 Wit 8 roms Dwer Bl | PO Soa 34054 |V barber, W1 512745536 | BO0-076-3007 | 474- 1552400
Miinicn | Badgar Mstar dulas Amaricas, 5.8, de CV. | Feckn Lub Dogeedn AP2 | Eag. Angeline FP28 | Colerks Geedabape inn | 2P 2252 | Mésics, OF | Mésics | +53-55-5083 2082
Esrops, Extbern Ezraps Brarch Office far Paland, Labvis, Lithasnis, Extonls, Uknaine, Belanay | SBsdger Meter Burops | sl sorfantege 6] 35193 Erussw | Poland | <88-33-336- 8707
Ewrops, Middls Ext snd Africs | Bsdger Meter Berops GrabH | Huortisger Sr 78 | 72629 MeuFon | Genmarny | +49-2005-5008-0
Mickdls Exat Branch OFfcs | Hadger Muter Eurapa | PO Box 141582 | Dubal Sliezn Qab, Head Quarter Building, Wing €, 0Fics B30 | Dubal £UAE | 4571-8171 2531
Slowskin | Badger Bater Slovalis wro. | Racionks 10979 |17 02 Sortvlres, Shooakia | £421-3-44 51 201
Axls Pezthe| B Wwter | B2 Maring Farsde Ad | 1907 Parkosey Parads | Singezore $81265 | 48543404038
Swhtzarlsrd | B Meter Swinn AG | Mitichcberirss 8| 1006 30| Sedverend| 4121200 11 Lagacy Diacurrrs Kurnben: 20-05-03051, &3, £4, 85 &2, ard 14
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L
BIORION'| ...

Ciellular/Fixed Metwork Solutions

DESCRIPTION

ORION® Cellular water endpoints are innovative, two-way
endpoints for smart water applications. The endpoinits utilize
existing loT (Intermet of Things) cellular infrastructure to efficiently
and securely deliver meter reading data to the utility in a Netwaork
as a Service (MaaS) approach. Leveraging existing cellular
infrastructure, the Naas solution offers all the performance benefits
of AMI, while eliminating network-related maintenance and
technology concerns and enhancing deployment flexibility.

Cellular endpoints are mem bears of the time-tested ORION family
of products from Badger Meter, designed for maximum flexibility.
Since 2002, the ORION product family has provided com prehensive
Advanced Metering Analytics (AMA] for interval meter reading and
data capture using both ane-way and two-way communications.

FUNCTIOMALITY

Operation: ORION Cellular water endpoints communicate with
the encoder and capture 15-minute interval read data and meter
status infarmation. The endpoints then automatically broadcast the
information, including endpoint status information, via the cellular
network to BEACON® Software as a Service (Saas). ORIOMN Maa% is
powerad by the proven ORION system for interval data capture and
two-way communication. The solution employs cellular endpoints
wihich, as they leverage the public cellular network and reguire no
proprietary gateways to operate, dramatically reduce infrastructure
requirernents compared to a traditional fixed metwork. This speeds
installations and sim plifies expansion as a system evolves.

The endpoints are designed to call in four times each workday and
feature a configurable schedule that enables utility customers to
select call-in times that best support their processes.

Activathon: ORION Cellular water endpoints are shipped

im an inactive, non-transmitting state. The Badger Meter IR
Communication Device can be used to activate the endpoints and
werify the encoder connection. Successful endpoint function can be
confirrmed through a web app demonstrating that communication
has been verified to both the encoder and the network.

Alternatively, the endpoints offer a Srmart Activation feature. After
installation, the endpoints begin broadcasting data when the
encoder senses the first usage of water. Mo field programming or
special tools are required.

Broadcast Mode: ORION Cellular water endpeoints broadcast fixed
network reading data through the secure cellular network within
the service area.

Specific configurations also transmit a radio frequency (RF)
rriessage to facilitate troubleshaoting in the field. See
“‘Configurations” on page 2.

Data Storage: The endpoints store 42 days of 15-minute data.

Badger Meter

ORI-D5-02957-EN-09 [Septernber 2022)

Cellular Water Endpoints

' ] ™

.\‘- ORI Celludor C endpaint {pictured)

Dutput Message: ORION Cellular water endpoints broadecast a
unigue serial number, meter reading data, and applicable status
indicators. As an advanced data security measure, each message is
securely transported to BEACOMN 5aas only via private network and
never over the public internet.

APPLICATION

Configurations: ORION Cellular water endpaints are multi-purpose
endpoinits that can be deployed in indoor, outdoor and pit
(mon-rmetal pit lid) applications. The electronics and battery
assembly are fully encapsulated in epoxy for environmental
integrity. The endpaoint is available with a connector assemibly

for ease of installation.

Meter Compatibility: When attached to a Badger Meter

High Resolution Encoder, the ORION Cellular water endpoint
is cornpatible with all current Badger Meter Recordall® Disc,
Turbo Series, Compound Series, Combo Series and Fire Service
meters and assembilies, and with E-Series GI* Ultrasonic,
E-Series® Ultrasonic, E-Series® Ultrasonic Plus, and ModMAG*
electrormagnetic flow meters.

Encoder Compatibility: The ORION Cellular water endpoint is
suitahble for use with a Badger Meter High Resolution Encoder as
wall as the following Badger Meter approved three-wine encoder
registers that have a manufacture date within 10 years of the
current date as long as the encoder has three wires connected to it
and is prograrmmed into the three-wire output rode for AMRSAME
Honeywell* (Elster) ScanCoder® encoder with Sensus® protocol
module and evold meter (encoder output); Master Meter® Octave®
Ultrasonic meter encoder output: Metron-Farier Hawkeye; Mueller
Systerns 420 Solid State Register (35R) LCD; Neptune® Proflead,
E-Coder®, ARE-V®, and ProCoder; and Sensus iPer®.

Product Data Sheet

39



CONFIDENTIAL INFORMATION REDACTED

ORION® Ceflular Water Endpoints
SPECIFICATIONS FEATURES
5.125 in. {130 mem) (H) Smart City Ready Future-proof technology
oi ons 1.75 in_ (44 mm) Diameter at top Communication Type Two-way
2625 in. (W) x 2875 in. (D) at base Application Type Control/Monitor
(67 mm (W) x 73 mim (D) at base) Endpoint Communication mﬁgt::;alm&heduh up o
LTE-M cellular network {primary ¥
Broadcast Network communication technology) Reading Interval Type 15-minute
NEB-aT (secondary communication Encader Compatibility Absolute
:e:hnn}ug-y'rm certain variants) Reading | v
RF & for Whesre: available (se table below)
Messag frequency is FOC-regulated 502, 228 Cut-Wire Indication ¥
Troubleshooting Mz frequency hopping modulation
Encoder Error '
Operating Temperature
Range Low Battery Indication '
Starage, Meter Reading | —40...60° € (—40...140°F) Remote Clock v
and RF Message (far Synchronization
troubleshaating) Firmware 7
Cellular Communications | -20...60°C (—4...140°F)
CONFIGURATIONS
Hurmidity [%.... 100% condensing
[Endpoint Notes
Battery g’;l‘llt{_l'“h'”mhgi&':hhm BRION Celllar & Inchude: FF and IR memages for
troublesh ooting
Construction: All DRION Cellular water endpoints are housed in an ORI Cethalar wwgf;ﬁt::;t:lli:::;: and iR
engineered polymer enclosure with an ORION RF baard, battery and  topiee e Includes RF and Ik mecsages for
antenna. For long-term performance, the enclosure is fully potted troubleshooting
to withstand harsh environments and to protect the electronics in ORIOHN Cellular LTE M5 5'509""’_3'1' carrier ncludes i and IR
flooded of submerged pit applications. mescages for troubleshooting
ORION Cellular HLA Includes IR message for

‘Wire Connections: ORIOM Cellular water endpoints are available
with in-line connectors (Twist Tight* or Nicor®) for easy installation
and connection to compatible encoders/meters. The endpoints are
also available with flying leads for field splice connections. Other
wire connection configurations may be available upon request.

troubbeshooting

NOTE: For the ORION Cellular LTE-MP endpoinit, see the
ORICON Celuwlar LTE-MP Endpaint product data sheet,
availablbe at www badgermeter.oom.

Licismca Reguilrasmants:  ORION Callular water endipoints comply with Past 15, Part 22, Part 24, and Part 27 of thie FOC Rules Mo boenss s redguined by th utility to opsrats an
ORI mratar raadineg systam. This dewice complies with Industry Canada lioeree-assmpt RSS standand|s

Transportation

Warning Tio rediuce the possibility of electrical fine and shock azands, never connect the cablo feo
cabde perrridis SELW bonw wolaage Bmdted enengy power b0 B hoad and skl o by b oo

WARMING: The operation of bascemitiers and Feceivers on airines is arctly prohibited by the Fedoral Aviation Admi
ations and erdpoints via air is prohibited. Plaacs foll ow all Eadger Meater return andsor shipping procedures 1o pee

Caution Enadipod ni ban teies ane nol eplaceabie. Ukers shoubd mabks no attempt to eplace thi baiberkes
Changes o madifications bo the equiperant that 2m not expressdy approwed by Badger Meter could woid the war's authonity o cperate the equipment

SMART WATER IS BADGER METER

E-Sanies G2,

TREDEACTIV

N, Ex0ep 10 this extent an cutstarding conteeciual obligation exkis © 2002 Bad ger Merter, Inc. AN fghis nesrved.

www.badgermeter.com

endpoint v any
Chid 10 Paive di

stration. As such, the shipping of
anpoure o Babdliny

supply sorce. Tha endpoint
LS Of & Wl o Predtar register

E-Series, ModMAG, CRION and Recordall aee reghtesed tademarks of Eadiger Mater, Inc. Othes trademnarks appearing in this documsnt aee the propenty of thed
niites. Due to continuous reaech, product improvemsents and enhancemants, Badger Mater resarvas the right to change product or system specifi critons without
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