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Advanced Metering Infrastructure (AMI)
is an integrated system of:

A.Smart meters
B.Communications network
C.Data management system

that enables two-way communication 
between CVWD and the water meter.
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AMI – Definition
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Smart Meters Communication & 
Collection

Data Management 
System

AMI – Components
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AMI – Terms & Definition
Acronym/Term Definition Common Terms

AMI Advanced Metering Infrastructure Smart Meter, End Points, Collectors, etc..
Smart Meter Meter that reads, transmits and stores data iPERL meters

AMI Endpoint Device that sends data from the meter to a 
collection point SmartPoint, “Mushroom”, the radio

AMI Collector Receives data via RF from AMI Endpoint – called 
M400B Base Station Base Station

Command Link Bluetooth device to connect to meter during 
installation/configuration Handheld programming device

AMI Repeater Relays RF from the AMI Endpoint to the AMI 
Collector Middleman between Smart Point and Base Station (if required)

Backhaul 
Communications

Facilitates transfer of data from AMI Collector to 
AMI Head-end

Method to transfer or send data to the internet cloud and Sensus 
RNI such as Cellular Modem

AMI Head-end Accepts data from AMI Collector via Cellular 
Backhaul Communications The RNI.  A hosted, Cloud (web) based environment

Proof of Concept A controlled deployment methodology focusing on 
system integration and data verification

Install SmartPoints & lids at 100 meters in different locations 
throughout the District to verify getting information

MDMS Meter Data Management System
Software that takes the data from the AMI Head-end (RNI) and 

evaluates it for completeness, Enables CSRs to better 
understand customer water usage

Sensus Analytics 
Software

Sensus software tool to display the meter interval 
read data.

An MDMS. Loads meter interval read data received from the 
RNI. Sends data to the CEP and CIS

CIS Customer Information System For CVWD – Springbrook billing software

CEP Customer Engagement Portal Software that engages with CVWD customers through a 
customer portal. Allows for customer Information & payments

RNI Regional Network Interface – the Xylem Headend Software located within the AMI Collector that collects and 
transmits data to AMI Head-end

NaaS “Network as a service” is infrastructure owned and 
serviced by others, not CVWD

Not being used at CVWD.  Its hardware is owned by Utility but 
supported by Aqua-Metric with a Service Agreement

SaaS
Software as a service (or SaaS) is a way of 
delivering applications over the Internet as a 

service. 

A software application hosted in the Cloud managed by Aqua-
Metric. Establishes Service Level Agreements (SLAs) for 

performance metrics and service guarantees.
Xylem and Sensus Sensus is the brand, Xylem owns Sensus This will be Sensus technology for your AMI deployment

Aqua-Metric The Sensus local distributor Aqua-Metric will be managing and servicing the AMI network
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Smart Meters – The Starting Point

.

1Water Meters:
 ¾“ & 1” meter – IPERL – Sensus and Aqua-Metric
 1-½” meter – OMNI - Sensus
 2”, 3” & 4” meters – Octave Ultrasonic Meter – Master Meter



Water Meter:
 ¾“ & 1” meter – Sensus IPERL
 All-electronic, programmable, 9-digit

register, hermetically sealed (IP68
rated) with a tempered glass cover

 20-year battery life design
 15/5 prorated guarantee
 Meters installed in 2012 should last until

2032
 Interval data with ability to capture

about 1,100 data points (Up to 45 days
of hourly reads – 24 per day)

 Monitoring alarms:
 leak detection, reverse flow, empty pipe,

magnetic tampering and battery life
 Connects from Smart Meter to Smart

Point by a 2-wire connector. Also called
TouchCoupler. (if spliced, and these
will not be, the term 'pig-tail' has been
used)
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The iPERL Smart Meter
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SmartPoint M520
SmartPoint M520:
 Radio Transceiver which collects & sends data. Also

called “Mushroom”. Recessed in lid to prevent
tripping.

 Collects (or holds) data from the meter register
 Transmits data to the AMI Network base by radio

frequency between 900-950 MHz
 Future – two-way communications (i.e. turn-off meter)
 Installed through the Water Meter Box Lid

 Top – Exposed Mushroom with an antenna that
transmits data

 Bottom – Small computer that holds data and alerts
 20-year battery life design (15/5 prorated guarantee)

 Readings and other messages/alerts are transmitted
to the Base Station or Collector and then to the
Regional Network Interface (RNI)™.

 After SmartPoint is installed, meter Communications is
established between the RNI and the meter
by using the Meter Serial No. and M520
(MXU) ID as the meter’s “unique” number.



 Standard Meter Box:
 J&R Concrete Products
 P-W5-1/4 Series – Polymer Concrete

Meter Box
 Lid – Polymer or Metal
 Action Item: Are Polymer Meter Box

and Lid rated for H-20 loading?
 Action Item: Can we replace Metal lids

with Polymer Lids?
 Action Item: Does J & R have a lid

with AMI Port and reading lid?
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Water Meter Boxes & Lids



 CVWD has at least 30 different type of meter boxes and lids.
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Water Meter Boxes & Lids



 Meter Box Lid Replacement
 ¾” & 1” meters – 7,900 Lids
 1-½” & 2” Meters – 215 Lids
 3” & 4” Meters – 35 Lids
 Total = 8,150 Lids

 SmartPoint M520 Cut Out:
 1.75” diameter hole in pit lid
 Height of Smart Point above or below the top of lid

 Option 1 – Replace with new lid with Smart Point Cut Out
 Option 2 – Drill Smart Point Cut Out
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Water Meter Boxes & Lids
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AMI – M400 Base Station

.

 Base Stations by Aqua-Metric (Sensus Distributor)
 The SmartPoint interacts or communicates with the

AMI Collector or Base Station (M400B), then the
data is passed to the RNI

 On-Demand Reads from CSR processed thru M400

1

2
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AMI Collector or Base Station
.Base Station

 M400B FlexNet® base stations:
 Efficient transceivers of meter data.
 Transmitted four (4) times daily.

 Top of the hour readings and other
diagnostics are transmitted from meter to
the Regional Network Interface (RNI)™

 Preliminary Locations – Rosemont &
Edmund #1 Reservoirs.

 Installation – Aqua-Metric
 Power & Conduits - CVWD



13

AMI – Head End System

.

AMI – Head-End System – The RNI
 Data from AMI Collector or Base Station is sent via cellular modem

to the Internet Cloud.

 Data captured from the Internet Cloud by the Sensus website or
server, also called the AMI Head-End (The RNI).

 Data is then consumed by the Sensus Analytics software (MDMS).

1

2

3
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Meter Data Management System

.

1

2

3
4

5

 Meter Data Management System (MDMS) - collects and
stores meter data from a head-end system (RNI) and processes
that meter data into information that can be used by other utility
applications including billing (CIS), customer information (CEP) and
outage management systems.
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Meter Data Management System
 Sensus has three (3) levels of Analytic Software (MDMS)

 Essential Analytics – include with AMI Communication Network
 Enhanced Analytics – Future
 Advanced Analytics – Future

 Proof of Concept – Validating the AMI Communications Network
by installing about 100 meters and verifying that data is being
properly transferred

1. From the Smart Meter to the SmartPoint
2. From the SmartPoint to the AMI Collector (M520 Base Station)
3. From the AMI Collector to the AMI – Head End (RNI)
4. From the AMI Head End (RNI) to the Sensus Analytic Software

(MDMS)
5. From the Sensus Analytic Software (MDMS) to CVWD’s

Springbrook billing software enabling accurate water bills to be
generated and future CEP (WaterSmart?) customer
consumption data presentation and bill payment options



 Sensus Essential Analytics (MDMS) - Core meter data
management performance including:
 Admin - Manage system level settings (access and privileges,

device groups, billing calendars, etc.)
 Billing Access - View, audit and generate monthly billing files in

one simple step
 Device Access - Detailed device information to spot trends,

identify usage anomalies such as leaks or track specific issues
with custom alerts

 Meter Insight - Validate incoming meter data from your network
and proactively address communication issues

 Report Access – Provides a menu of reports or configure
custom reports that instantly summarize the information you
need.

 CVWD will have access to the Essential Analytics by logging into
the Sensus website and downloading data.

 Meter consumption data for end of month can be integrated into
Springbrook for billing by Highroad IT.
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Meter Data Management System (MDMS)
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3
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 Customer Engagement Portal (CEP) is software that helps you
engage with your customers through a customer portal.

 The CEP enables customers to monitor their water use, learn of
conservation programs being offered and gain access to bill payment
portals (if desired).

Customer Engagement Platform

6



 CEP included in FY 21/22 CIP Budget

 CEP’s available to CVWD:
 WaterSmart (https://www.watersmart.com)
 Dropcountr (https://www.dropcountr.com)
 AquaHawk (https://www.utilityhawk.com)
 Aclara (ACE®) (https://www.aclara.com)
 Olea Edge Analytics (https://www.oleanetworks.com)
 Sensus (https://sensus.com)
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Customer Engagement Platform
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Customer Engagement Platform
Example of CEP – GWP & WaterSmart
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Customer Engagement Platform
Example of CEP – GWP & WaterSmart
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Customer Engagement Platform
Example of CEP – GWP & WaterSmart
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Customer Engagement Platform
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Customer Engagement Platform
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Customer Engagement Platform
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Customer Engagement Platform
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Customer Engagement Platform
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Customer Engagement Platform

Customer Survey
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Customer Engagement Platform

Customer Information
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Customer Engagement Platform

Customer Information
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Project Schedule & Costs
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Project Schedule & Costs
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Project Schedule & Costs
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Project Schedule & Costs
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AMI System

Questions & Answers
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