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What is In-situ Meter Verification R Why do we conduct In-situ verification R
& *  Allinstr i a or her type of ins loses its accur: &

+ In-situ verification means that a unit or parameter can be ed in its position or oftsfte to time due to wear and tear and other factors stated below: S

determine if the performance of the meter is still in line with its original factory-calibrated v Meter Age

values. v Incorrect installation

v Incorrect pipe sizing

+ Whether a meter is installed in a water or wastewater application, the accurate measurement ¥ Inappropriate meter type

of flow is a critically important requirement. v Low flow rates

v" Environmental impacts

+ To correct this loss in accuracy, instrumentation needs to be regularly tested or verified, and re-
calibrated if necessary.

An In-situ verification check does not calibrate a flowmeter but rather verifies the meter
accuracy.

+ Regulation 131 of 2017 of the Department of Water and itation requires that the y of a
water measuring device be “verified at least once every five years or for such period as required by
« This method provides means of checking flowmeter performance without the disruption and the manufacturer”
added expenditure associated with removing the meter and calibrating it in a laboratory. Common methods of verifying a flowmeter are:

+ Using a master meter (Ultrasonic Clamp-on Meter)
+  Volumetric calibration.

How In-situ verification is conducted - Ultrasonic c

2 Why do we conduct In-situ verification °
clamp-on meter g Y g
* A non-invasive device used to measure full pipe flow in closed conduits. + Using an ultrasonic meter to verify and re-calibrate your flowmeter is a valid method, but only if the
- These meters are unique in their ability to measure flow with little or no ultrasonic meter itself has been recently calibrated, or verified and re-calibrated, through a process
modification to existing pipe configuration that can be traced backitolsome [glintey -
+  The South African National A di y (SANAS) is dated through the Accreditation for
foure iy Conformity Assessment, Cahbratlon and Good Laboratory Practice Act (Act 19 of 2006) to accredit

calibration laboratories.

hook

« Practical limitations of the meters performance and the limitations of the hydraulic system in which
they are installed can restrict the flow range over which they can be tested/calibrated.

- ladderchain




Metrological Data — xyiem water meters o

METROLOGICAL DATA ACC. TO MANUFACTURERS VALUES
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Measurement principle and systems A
(]
The measurement system consists of a transmitter, the ultrasonic %

transducers with the transducer cables and the pipe on which the
measurement is conducted.

The ultrasonic transducers are mounted on the outside of the pipe.
Ultrasonic signals are sent through the medium and received by the
transducers.

The transmitter controls the measuring cycle, eliminates the disturbance
signals and analyzes the useful signals. The measured values can be
displayed, used for calculations and transmitted

The transmission speed of an ultrasonic signal depends on the flow
velocity of the carrier medium (water).

Methodologies to In-situ Verification o0

Installations 2

- Ultrasonic Meter should be calibration before utilising and ensure
certificate is valid.
= SANAS Accreditation

- Pipeline needs to be inspected
+ Preparation of the pipe.

- Cleaning and ensuring pipe

- Removing any lining in position of transducers.
- Identify possible transducer positioning.

Meter Design Curve
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The Transit - Time Difference Principle

(at)

+ Sound Speed (c) — Calculated from the measured time difference

« Flow velocity (v) — Calculated based on the measured transit-time difference (At).

+ Volumetric flow rate (V) — Calculated by,
V = (Pipe x-sectional Area)(flow velocity).

« Mass flow rate (m) - Calculated by,
m =V x (operating Density of the medium).

= Note : Knowledge of quantities and their correct standard international units is required.

Preparation for installation

Formomaimme

e rem—

e

Veroeaooe

o Jross——

disturbance source: valve
supply line: 1 = 40D

=T

retum fine: 1= 10 D

="

disturbance source: reducer
supply line: 1 = 10D

e =

retum fine: 1250




In-situ Verification on Electromagnetic Flow Mete

In-situ verification challenges/limitations B Low Flow Rates :
BEFORE

: "Ieglble meter dlals. Logging Data from 2022/05/17 2:31:32 PM to 2022/05/18 2:31:32 PM
- Damaged meter dials.
« Meter reading error where readings are captured manually. 05

 Incorrect scale factor considerations

Flow (m*h)

- 1xm3,10m3, x 100 m3
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Low Flow Rates 3 In-situ Meter Verification Errors :

AFTER

Loaging Data from 2024/04/10 156,53 P to 2024104741 1-11.53 844 - All water meters must also be verified to prove that the measurement of

25 water used is accurate to within +/- 5% error margin, this however is
depended on various factors such as meter age, flow rates, environmental
R impacts, meter size.
15 « To achieve this level of accuracy, the correct verification method must be

selected for each installation.

Flow (m?*/h)

0




In-situ verification measurement errors 2 Percentage error margin Calculations

(]
% : o /\ Meter Readings -
Percentage Error = “AUDM Readings 1]x 100%

- These can be caused by non-uniform pipe thickness, differing water

temperature, air bubbles, oval pipe.
- Signal between transducers and pipe work, low signal strength caused by

pipe makeup, pipe build up rust. + Meter Consumption = AMeter Readings
- To do this, record site details will need to be kept on dimensional

characteristics of the pipe, set-up parameters, diagnostics parameters and + UDM Consumption = AUDM Meter Readings

relevant observations.

- This data can then be used to verify or confirm measurements made on
site and reduce the potential for human error.

B In-sit rificati its ?
Relative Error - Calculations a n-situ verification resu a
.
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* The ultrasonic clamp-on meter is considered the true measurement (known). Cansumer Name & Adess | Wotr St | oute | SRR [ — - — - Covsumetion | errine
. e gl Rytes o
* Bulk Meter is the observed measurement.
[P v | cooano | woarr | wowsm | s | s | s | new | wen son st
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Y 2 In-sit et rification installati
METER ACCURACY ERROR n-situ meter verification installations

Meter Age

Incorrect installation
Incorrect pipe sizing
Inappropriate meter type
Low flow rates

Environmental impacts




Meter inaccuracies due to broken or incorrect
customer and water meters.

Low Flow Rates
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In-Verification Flow Impacts o°

T

Logging Data from 2023/03/06 2.00.00 P to 20230307 2.30.00 PM

Y

N

(]
Low Flow Rates ¥
(]
1
[Metersize 0
Make Sensus Meistream
Pipe Thickness 53
oy Wi Tie? e
Path Method & Traverse 3 Dizgonal
[Sensors Standara
Mater Reading Start (m*)
Meter Reading End (m)
Meter Consumption (m*) 22,6600
Ultrasonic Start (m”) 124 815.5000
[ )
Uitrasonic Consumption (m”)
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Low Flow Rates

BEFORE




Meter Conditions - Vandalized meters, broken /¢s* Conclusion g

dials 4: ) « In-situ verification plays a pivotal role in ensuring the accuracy of water meters, *
which directly impacts the reliability of billing systems.

« Regular field checks and calibration of meters enable utilities to identify and
address potential issues before they escalate.

« In-situ verification provides valuable data that can be used to identify patterns and
trends in meter performance across the distribution network.

« This data-driven approach allows utilities to make informed decisions about meter
management, optimi i 1ance schedules, and invest in upgrades that further
reduce NRW.

< Investing in in-situ verification processes can lead to substantial long-term
savings by reducing the need for extensive system overhauls or costly corrections

of biIIini errors.

THANK YOU

If you can’t measure it. You can’t manage it



