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Water Meter Basics
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NECO Territory Manager



About NECO &
NECO

Founded in 1934 as a family owned and operated business based
out of Cincinnati, Ohio

Providing Distribution Sales & Services featuring Neptune
Technology Group Meters & Meter Reading Products

Neptune Technology Group has manufactured meters and
equipment for over 125 years

Experience T 95% of our business is Meters & Reading Equipment
All Field Sales People are Factory Trained

Complete Services T Project Management, Meter Installation &
Testing and Technical & Data Services

Formerly known as Neptune Equipment Company
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Is your utility
getting all
the revenue
| t 0s enti t |




How Is Revenue Lost? NECO

AMeter Failures
AMeter Inaccuracies
AMisapplication
ASizing
AUndetected Leaks
ATheft

AOther Free Water
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History of Water Meters NECO
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History of Water Meters NECO
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History of Water Meters NECO
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When water was
first captured and
stored for use In
cities, it quickly
became necessary
to monitor and
charge for its usage.
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History of Water Meters NECO
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Invented in 1852
In England by Sir
Willlam Siemens.
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History of Water Meters NECO
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1855: First high-
production Iron
Water Meter
Invented by Henry
Worthington

Complex Dual Piston Meter




History of Water Meters NECO
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1892: John Tilden invents the Nutating-Disc Meter

(No Model.) . 3 8hagts—Bhaet L, . N
J. A, TILDEN. ‘ (M Mot . 8 Bheets—Bhoot 5,
DISE WATER METEE. 1. . TILDEN.
No. 486,002, Patented Nov. 26, 1892. DIBK TATER METER:

" No. £86,092, Patented Nov. 29, 1892,
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History of Water Meters NECO
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(Mo Model.} J. THOMSON.
WATER METER.

e T 1898: John Thomson
' of Neptune invents
the freeze-repairable
meter.




Water Meter Types NECO
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I Positive Displacement

A Nutating Disc
A Oscillating Piston
A Rotating Cam

I Velocity Meters

A Single Jet, Multi Jet
A Magnetic, Ultrasonic
A Thermal, Oscillating, Vane, Float, Coriolis



Positive Displacement i Nutating Disc NEEJO
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Advantages Disadvantages
A Excellent low flow accuracy Limited in high flow rates by
A Not affected by upstream pressure losses

flow disturbances Limited in size by forces on

ball and disk.
Mechanical wear

A Economical to produce




Nutating Disc NECO
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Positive Displacement 1 Gear NECO
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outlet
—>

Inlet







Velocity 1 Vane NECO
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More flow pushes the spring-loaded vane farther.




Velocity T Multiple Jet

Multijet
Flow meter

2R
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Velocity 1 Multiple Jet NECO
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ML

... after
passing the
inner
stators
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Velocity T Turbine é_z
NECO
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Velocity i1 Magnetic NECO
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Velocity 1 Magnetic NECO
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Magnetic Coils

Electro Magnetic Meters

* Voltage Change = Fluid Velocity
@ NePTUNE



Velocity T Ultrasonic NECO
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KROHNE
pachieve more

Measuring principle: Ultrasonic
Transit time difference

p ¥ |
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Velocity T Ultrasonic NECO
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3-wire interface

PCB
A
Transducers
Electronic register
Main case . Measurement
n o - [ -A- ' -A-| element
‘_‘_'_'

3 |

Mirrors




Velocity T Ultrasonic Q;;‘-:-/
NEC
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Ultrasonic Transducer

Ly
www.instrt}mentationtoolbox.com

e e

D = pipe internal diameter. L = Ultrasonic pulse path length
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Velocity i Ultrasonic w/ Open Pipe NECO
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Measuring the average flow velocity
using the velocity of particles

The result is a flow profile
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Velocity I Venturi Flow Tube NECO
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Bernoulli's Principle: as the velocity
of a fluid increases, the pressure

exerted by that fluid decreases.
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Velocity T Venturi Flow Tube NECO

Lonart Soldlans, Wadaer Powerad

Lower pressure is caused by the increased speed of the air over the wing.

-P-P_}_’
— = =

Since the pressure IS higher beneath the wing the wing is pushed upwards.
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Velocity T Venturi Flow Tube NECO
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Venturi meter

B
S

Laminar Flow Meter




Velocity I Venturi Flow Tube NECO
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Velocity T Thermal NECO
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Flowing fluid cools the heated thermocouple. Measuring the
power required to maintain temp difference tells you the flow.

+5 Degrees
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Velocity T Oscillating Vortex Shredder NECO
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Oscillations occur as water flows around the obstruction.
Sensors measure the force of the vortex and convert to flow.

piezo electric sensor

high velocity fluid

alternate)vortices
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Velocity 1 Float NECO

Lonart Soldlans, Wadaer Powerad

Variable area allows float to move higher when
there is more water flow.

Tapered
glass —>
metering — 100
tube oo
Fluid flow S 20
I n]
Buoyancy A L w cale
- T>%T Equilibrium
— 40
— 30— Float
Gravity W | <} — %
1
— 0
www.instrumentationtpolbox|com
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Velocity 1 Coriolis Effect NECO
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Water flowing toward and away from a center of rotation exert
oppose forces on the tube.

On a merry-go-round spinning
counterclockwise, B
the Coriolis k’
effect makes

rolling balls
deviate

to the
right.

© 2005 Pearson Education, Inc., publishing as Addison Wesley
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Velocity 1 Coriolis Meter NECO
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Water flowing toward and away from a center of rotation exert
oppose forces on the tube.

Flow Flukd
Z E Force
"/& Flow T
Ff_:kn

” Fluag Forces Reacing o
Vibrating Flow Tube Vibration of Flow Ty

Twist

Angle
Twist % View OF Flow tube
Angle Showing Twist

O Chpkn Ausemation Systams he




Residential Meters NECO
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A Typical Residential Meters

I Positive Displacement

A Nutating Disc
A Oscillating Piston

I Velocity Meters

A Single Jet, Multi Jet
A Ultrasonic
A Electromagnetic



Residential Meter \.Q,

P

Components NECO

Register Options

Brass or Plastic
Maincase

Nutating disc or multijet =
measuring element

Bottom Cap
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Basic Register Dial Face  Neco

Lonart Soldlans, Wadaer Powerad

Sweep hand

Communication wire

connection Register Dial
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Register E-Coder Face NECO
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Communication wire
connection

Solar Panel

Flow Indicator

Leak, Tamper &
Backflow Indicator
lcons
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NECO

Transmitters
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Register/Transmitter Combo yeco

+ Solidians, Wadar Power




Commercial & Industrial
Large Water Meters



W

Large Meter Family NECO
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HP Turbines

To o To To Do Do Do Io I
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NECO
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Cold Water Measurement
Velocity Meter

1 1/22000 Si zes
Flow Range: 4-6500 GPM
Moderate to High Flow Rates
Accuracy to within +/-1.5%
Sudden On/Off Flows
Hydrodynamically Balanced
Accuracy Calibration Vane



HP Turbines NQEE)O
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Fire Service HP Turbine NECO

To Do Po Do Po Bo Do Do Do Ix

Cold Water Measurement
Fire Service Applications
36100 Si zes

5 to 6500 gpm

Moderate to High Flow Rates
Uses Standard HP Turbine
UL/FM Listed Basket Strainer
Lightweight, easy to handle
Corrects flow profile

Stops debris



Moderate To High Continuous Flow Rates

AProcessing Plants
AManufacturing Facilities
Alrrigation Lines

ALawn Sprinkler Systems
AWwells

AEffluent Water in Treatment Plants
ABooster (Pump) Stations
ALarge Batching Operations
Alnter-system sales or transfer
AOffice Buildings

APublic Transportation Centers

WHERE PEOPLE WORK!!



W

The World of Compounds M€
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TRU/FLO Compound NECO
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Cold Water Measurement
EnviroBrass Il (Lead Free)
2” -6” x 8” Sizes
Flow Range: 1/8-2000 gpm
Low to High Flow Rates
High & Low Side Register
Patented Hydraulic Valve
Narrow Crossover Range
Std. T-10 & Turbine parts
Automatic Throttling Valve
4 UME / Calibration Vane
Test Ports / TRICON/E3/S




TRU/FLO Compound a\;(_-!/
3 NECO




TRU/FLO Compound =
NECO
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Low Flow
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At low flow, the main valve prevents water from
flowing through the Turbine element.

All water is diverted through the cover, into the T-10
chamber and out the throttle tube.

W

NECO
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Crossover Imminent
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As the flow rate increases, the increased pressure
differential causes the valve piston to move rearward,

closing the throttle tube door, reducing the flow through
the T-10 chamber.
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Crossover NECO
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L

Y

The actuation of the valve piston and the subsequent

reduction of flow throughthe -1 0 chamber WAshuntso
large volume of water through the turbine measuring

element forcing the main valve open. Both the turbine

and the T-10 are operating.
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Intermediate & High Flow  Neco
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QU000

AffR

At intermediate and high flow rates, the main valve is full

open and the majority of the water flows through the turbine.

Water continues to flow through the T-10 at a greatly reduced

rate. Thi s hel ps n4fldwhie kirdultandoeslyt he T
il nsuring that-sipttedwes not Aover
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Low To High Continuous Flow Rates =~ NECO

AApartment Buildings
AMotels

AHotels
ACondominiums
AMobile Home Parks
AHospitals

ASchools
ARestaurants
ADormitories
ADepartment Stores B
AShopping Malls

APublic Transportation Centers

WHERE PEOPLE LIVE, EAT & PLAY!!
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Fire Service Compound NECO

Must be UL/FM Approved
Designated Fire Protection Lines

Any of the HP Turbine or TRU/FLO
meter applications that utilize the
same service line to provide fire
protection

WHERE PEOPLE WORK AND LIVE!!
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Scadametrics Signalizer NECO
Building or Factory

Automation Controls
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Correct vs Irregular flows  Neco
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For best performance, a turbine meter expects a
uniform velocity profile.

No swirl is allowed. —

(=1
=

SR

Generally speaking, 8-10 diameters of straight
pipe upstream will correct velocity profile, but
not always.

This extra length promotes mixing, and helps to
eliminate flow irregularities.
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Correct vs Irregular flows  Neco

A What causes irregular flows?

Parmawy _ ofen VALVES

~IZ

REoJcees

————

ELeons

Lonart Soldlans, Wadaer Powerad

Generally, any
abrupt change
In the plumbing
IS a potential
source of flow
iIrregularities.



Mach 10 Ultrasonic
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Cold Water Measurement
Velocity Meter

5/ 80 to 120 Sizes
Flow Range: 0.05 to 8000 GPM
Ultra Low to High Flow Rates
Accuracy to within +/- 1.5%
Low flow accuracy +/- 3%
Unitized Measuring Element
Fire Rated!

No need for a strainer
Guaranteed Accuracy



Need for Correct Sizing NECO
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Hi stori cal ARul e of Thumbo:
A30 meter for 30 pipe

Actual Realization:

AFlow capacity not always dictated by pipe size

AMore and more customers use low flow devices - e.g.
ULF Toilets = less consumption

AOften consultants recommend larger meters anticipating
future growth which never occurs

ABuildings/facilities no longer used for original intentions -
e.g. processing plant now converted to office space



Sizing Guide Background

ADevel oped in the | ate 19800s
ADedicated 1 person in utility to collect data full time
AUsed data logger
ACol |l ected 5 yearo6s worth of d
ACorrected sizinginmanycases-e. g. 20 PD on
AFindings - correct sizing contributed in 2 major ways:
Alncreased annual revenue
ADecreased annual capital expenditures



Sizing Meters

A ALWAYS based on flow requirements
A Not based on pipe size

AAWWA M22 New Editi
and Meter so

A Based on peak demand
I Pressures
I Type of customer
I Fixture values
I Continuous use demand
A Requirements can change over time

On

NS

Lonart Solvdlans, Wada

r Powerad



NECO
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Sizing Water Service Lines and Meters (M22), Third Edition

This operations manual will guide
engineers, architects,
designers, and technicians in Sizing Water Service
accurately sizing customer
water service lines and water
meters. Coverage includes
estimating consumer water | ) e (AR
flows, peak water demands, S B =
demand profiling, metering —al . e
equipment, and procedures A 4
for calculating service lines

Lines and Meters

and meters for optimum water <R -y re——
revenue and lowest service | \\-
cost. Numerous tables and 8\

sample calculations included.



N EPTUNE.

SEER PROGRAM

Revenue vs Loss Analysis

A New Beginning... A Trusted Name



SEER PROGRAM
Results:
lost revenue for the utility
OR

higher rates to recover losses



SEER PROGRAM

Focus on the Commercial

and Industrial Meters 100
Often, less than 5% of a

. . ~ 80
uti | 1 tydaeneratet er s
more than 40% of the 60
revenue

40

C&l Accounts C&l % Sales
Hartford, CT 6% 54%
Springfield, MA 8% 57% °

20

# of Meters

Meter Revenue

W

NECO
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. Large Meters

. Small Meters



SEER PROGRAM

SEER& Software

Based on over 10,000 large meter tests
Multiple linear regression

Developed and patented by Neptune

Y= Bo+ B;X;+E

Y Axis

X Axis ® Data Points




SEER PROGRAM &
NEEO
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=# Data Entry - PATENT PENDING

Data Entry |
Sample City j Replacement Cost
Meter Data

Meter Cost: F2,100.00
Strainer Cost:

101 Atlartic Blvd.,
|az-a?599m
15980768

F435.00

In=tallation Cost: Fa00.00

Test/Repair Cost: F0.00
Total Cost: F3,435.00

Meter Age:

hnnual Meter Revenue: $15,000.00

Meter Type: | Compound Result=

Meter Manufacturer: | Hersey Predicted Accuracy:

Meter Size: | 4" j

Annual Potential Gain: 54,592 45
075

Pay Back In Years:

Maintenance Histony: | Average

Meter Yolume Usage: Average

-
—

w
—




SEER PROGRAM

SEER& Software
Identifies which meters
need attention

Establishes priorities
based on revenue gain
and payback

Allows utilities to
iImplement targeted
revenue enhancement
programs




NECO
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Questions &
Discussion



NEPTUNE

Smart Solutions, Water Powere

Take Control.

Understanding AMR/AMI
Meter Reading Technology



AMR vs AMI NECO

AAMR i Automated Meter Reading

A AMI 1 Advanced Metering Infrastructure

80



AMR vs AMI
AAMR i Easy Data Entry




AMR vs AMI NECO
AAMR i Automated Meter Reading

Lonart Soldlans, Wadaer Powerad

A AMI - Advanced Metering Infrastructure

T T : 3 Bedroom

R CIE HOME CORIFOL

______




The Evolution of AMR NECO
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A Meter reading cost and tim
I Repeated Trips
I Access to Meter
I Vehicle Costs
A Meter reading safety
I Dogs
I People
I Weather
I Driving
A Liability insurance Ll
A Hardto-Read meters ' ?'

ARMEL

HOMEOWNER
NO TRESPASSING




AMR Market Drivers Q
=13 NECO
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A Aging infrastructure
I Main maintenance
I Fire hydrant maintenance
I Distribution System Tamperinss
A Customer Service
I Eliminate estimated reads
I High water bill complaints
I EXxcessive water use
I Higher customer expectations
A Department Efficiency
I What else needs attention?

I Total Operating Budget
A Man Hours
A Vehicle Maintenance

A Increase Cash Flow
I Shorten billing cycle
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The Evolution of AMR NECO
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, < Fixed-Netwob

ARevenue Enhancement

ACost ineffective for more
than monthly read

- APotentially unsafe
AMinimal automation

ACustomer intrusive

ALabor intensive

AUnsafe for meter readers
AUnscheduled/special reads cost ineffective
ACustomer intrusive

AError potential is very high

AEliminates Estimated Reads

ADaily Leak Detection
Mobile RF ADaily Theft Detection
Alnterval Metering for Usage Profiling

ACustomized Value-added Services

AEnables cost-effective monthly AOne i way or Two-way capabilities
reads
AFaster meter reading and

collection
AReduced labor costs
AUnscheduled/special reads cost

ineffective




8 Day Forecast

FRI SAT SUN MON TUE WED THU FRI




AMR and AMI Overlap 2
Somewhat

AMR AMI

A Basic Meter
A Electronic Meter

A Intelligent Meter
A Smart Meter

A Remote Shut-Off A Remote Shut-Off
Valves Valves

A Leak Detecting
Sensors

A Pressure Sensors



Benefits of AMR/AMI &

&=

Leak Detection
Daily reception of E-Coder® leak intermittent and continuous leak flags NECO

Lonart Soldlans, Wadaer Powerad
Customer Service

Easily accessed and daily reading data allows utilities to improve
customer service and resolve billing disputes

Off-Cycle Reads
Daily readings from the Gateway are available to support off-cycle
readings without rolling a truck, saving time and money

Reverse Flow Monitoring
Daily access to E-CoderPLUS flags provides continuous reverse flow
monitoring 24 hours per day

Tamper Detection
Advanced E-CoderPLUS tamper detection provided daily to the

Usage Profile Analysis
Data received by the R900® Gateway allows a utility to provide more
data to industrial/commercial customers so that those customers can

89
NEDTIINE
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AMI Fixed Base System NECO
Architecture

Readings Collected from Meter via RF or Cellular Transmission
R900 or 450-470MHz Licensed Band or 2G/3G/4G LTE

Full data transmission

Multiple Backhaul Options

Server Based or Hosted

T
N
RF or Cell
Meter _ i Data Data | ____ ___ Utility S
Q Transmitte Collector| Transmit 'O'?Hoirtver
Software
) | N~

LAN WAN
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Fixed Network vs AM|  NECO

How Automated Meter Reading Works

a.,. . -

\k ( Your Utdities Bill
)) |)' i Bty sysiem generatns

,2}//",.'.\.'. . your monttly b

-

Biting System

An elechons Migh Jech meter Meter data 15 cobecied 10 biing system
instaled ol 2 localion uses dIcurie Wirsless Seevice Neotwork SN wreless mataork

wrd soziee rado bequencaes
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Types of AMI Systems NEES

A Tower Based

I Collector antennas placed
strategically throughout
the reading area for total
collection

I Normally located on water
towers, tall buildings and
antenna towers

T Power Limits




AMI FixedBase - RF Collector

A Tower-based system
I > 150 feet preferred antenna height

i Collectors can be located on rooftops
of buildings, or telephone poles (lower
heights reduce coverage area)

Antenna is mounted on the top of the
tower

Data collector is mounted at the base of
the tower

110 V power requirement

To Do Do P>

2G/3G/4G LTE modem standard
(Ethernet, Wi-Fi backhauls are optional)

Benefits

A Reduced number of collectors
A Ease of access to equipment
A Lower maintenance costs

A Buy it and let it run




Types of AMI Systems

A Mesh Network

Relaying data
Information from one
unit to another to relay
the readings to the host
computer.

The individual units
gather their own data
but also pass other
data

T\

NECO

Lonart Soldlans, Watar Powerad

"Modified” or "partial” Mesh Network

MIUJ-=~{MIU |
DCU
Hluf'; T.-f'*‘””;-'
£ DCUl  [MIu
MIU
‘:“ﬁ/ Ij MIU

P

MIU

MIU

ot

MIU

X1

MIU

MIU

“Full”
MIU| Mesh

Network
MIU ‘R "




Types of AMI Systems Q
yP Y NECO
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A Combined Network

Relaying data information from one unit to another
to a tower to the host computer.

(it

@
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. NETWORK . >

OUTAGE MEMT.
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GRID CONTROL SYSTEM ( WAN
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~ N  DEVICES
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BACK OFFICE AIMiR HEAD END
APPLICATIONS SERVER CONCENTRATOR SMART METERS SMART HOME



AMR & AMI Provide Two .

Major Benefits NECO

A Meter Reading A Better Data
Improvement

A A b A AN N l‘ Iasla Search Strng WU~ Status - Type Home | premise Meter | Conliguration
How Automated Meter Reading Works e —
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AMI offers more than reading the «=
met er : t s al PMES

A Precise consumption
iInformation

A Clear and accurate billing = ==

Last Reading |7 10/07

[Premisem [name e | = Transfer vieters
. " gn . 11000130 Trensfer Meters 0 Sccety Hil Roard ?'U"E;a_v_ ~] Address 1 Last Leak [No Leak Events
T T o S f e peer Commerce br- Auburn Last RevFlaw v Rev Flow Everts
utomatic leak notification i ;
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A Billing disputes are resolved | |
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Improving AMI System
Operations

AMeter selection and accuracy
ANon-Revenue Water Evaluation
A System Leak Monitoring

A System Backflow

A System Pressure

AWater Quality Monitoring

Lonart Soldlans, Wadaer Powerad



Smart Meters

AHigher Resolution
ALeak Detection
AReverse flow Detection
ATamper Detection
AData Logging

AActionable Information
Almproved Customer
Service

AMore Information to you




The affects of 1/16 gpm leak

Summary

A

Average household
water usage is
100,000 gallons

1/16 gpm leak would
equal 32,850 gallons
of water per year

1/16 gpm water leak
amounts to 30%
more water
consumed

TOTAL WATER USED ( K GALLONS )

150 T

125 +

100

75 1

25 T

+ SHADED AREA INDICATES WATER

W

NECO

Lonart Soldlans, Wadaer Powerad

TOTAL WATER USAGE FOR ONE RESIDENCE
WITH AND WITHOUT 1/16 GPM LEAK

NORMAL 1-20

132,850 GALLONS
GPM USAGE

1/16 GPM LEAK

100,000 GALLONS
(1. e. REVENUE ) LOST IF METERS

DO NOT ACCURATELY MEASURE LOW FLOW

"COMBINED"

32,850 GALLONS

—

MONTHS






E-Coder R900i Data Logging Report
MIU#: 1542113902 for 03/13/2016 through 03/19/2016- 5/8"- 1" T-10, GALLONS

B0

E=

Daily Consumption
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Mo Tu We Th
Interval (Daily)
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Hourly Consumption

35

N

—

E-Coder R900i Data Logging Re
MIU#: 1542114786 for 03/17/2016- 5/8"- 1

rt
P?'-T 0, GALLONS
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Leak Detection without High (8
Resolution NECO

Lonart Soldlans, Wadaer Powerad

A Undetected leak standard with 6-digit resolution

Usage Profile

45
40
35 dK present (@
residence but not
20 : I being detected with a
I o . .
: 6-digit encoder
| |
&5 .
S . @6 Digit Encoder
< | |
@0 :
15 - .
' : _
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E-Coder 8digit Resolution

A8 Digit
Resolution =
1/100 GPM

ATrue Leak
Detection
Demands
High
Resolution

allons

Usage Profile

Lonart Soldlans, Wadaer Powerad

Residence with an E-Coder

Y\/ith a AGPM leak

\
\

Iy
Wﬂﬂﬂﬂ

0O 8 Digit Encoder

-

= 3 3 3 T P=s % 5 3 I 3 3 5 Z Z =
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=2 2 < 2 2 2 O =2 2 o 2 2 2 99 - 2 2 2 o =2 2 o
mmmmmmmmm
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The Need for High Resolutionak;(:’-»
NECO

Lonart Soldlans, Wadaer Powerad

Conventional Encoder Solid State E-Coder

Meter Application
Visual Remote Visual Remote

Residential

( 5/i & ®-10) 0.1 cubic foot 0.001 cubic feet

~ Light C&l _
(11 A & 0207100 1 cubicfoot
HTP)

0.01 cubic feet

Large C&l
(6@ 0 oTF)H PT, HPRlclbic feet &

0.1 cubic feet

High Resolution = High Value

106
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Encudsr(Oompasison

Typical Residential Register

E_cﬂde') 9 8 7 6 5 4 3

a0 I N EEE Il

1M 100K 10K 1K 100 10

weeal —1010/l0]/0]/0]/0 E

1M 100K 10K 1K 100 10 FixedO

Lonart Soldlans, Wadaer Powerad



Smart Encoder: Value Throughout the é_!_,
Utility NECO

AAccurate bills

General Management AProactive water leak notification
AFinancial accountability
AResource conservation

_ Almproved operational efficiency
Customer Service Migh water bill complaint resolution

Finance AReduced unaccounted-for-water
Almproved bottom line

_ o

: AEncoder technology
Meter Reading Department AGuaranteed accurate readings

: AService order reduction i leaks, tamper, backflow
Maintenance AEnhanced trouble-shooting tools
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How Do Dally Meter Readings &=
Benefit Customer Service?

A Example

A 10,000 meter Utility

A Currently reading monthly i 9,000 x 12 months =
A 120,000 reading/per year

A With AMI Customer Service will have hourly meter
reading data

A One customer - 8,760 meter readings/per year
A All customers - 87,600,000 meter readings/per year



Mapping J

. . NECO
A Identify areas of concern or interest such as: ===~

A Leak

A Reverse Flow

A Zero Consumption

A Soft-Disconnect

A Not Heard From

A Major Reverse Flows

A Missed

A Inactive with Usage
A Collector Types

A Collector Status

A All Endpoints

A Continuous Leaks
A Endpoint Groups



