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B ICET
27 (MPE)

27¢
73\ ELSX

1={{14

Accuracy class 1 water meter

Type approval & verification Flow rate Zone MPE (%) Temperature (°C)
Flow rate Zone MPE (%) Q<050 = 0.11030
Q<0< . 0 2 Greater than 30
l:_._O:Qs Q1§Q<Q3 3
Qmin = Q = Qr +5 Accuracy class 1 designation shall be applied only to water meters with Q, 2100 m'/h

Accuracy class 2 water meter

S Flow rate Zone MPE (%) Temperature (“C)
R o0 22 0.11030
In-service check 22004 +3 Greater than 30
Flow rate Zone MPE (%) <0<0, =
Accuracy class 2 designation shall be applied only to water meters with @, <100
Qt = Q = Qs +4 m'*/h and may be applied to water meters with values of ¢; > 100 m*/h
MRS | JREEREE CanE) + HdEREs | JPEERE (BEO%E) — SEREE
MR | > saEslEE HEHE — el
BaaeflE | AR Qi ~Q 55 3%
(L% Qi ~ QB 1.5%

BETOK AT SRR £ B SRR Ry e R S Se (B B AR R > BN E &

JiNe SN e oo W s R s Z S E A E A S

MERENEAE (e TR - B RERE - IR

HIFNSRERIE SRR ZHHHE BB A AE » REEEEREFWNT
—~ JKEEHER - EfEIRE R
i IS AN EEUKEFT AL BFEA RN (Positive Displacement ) (g
. ( Oscillating Piston ) & &&= ( Nutating Disc )~ 8 [E =( Velocity ) (& BE—E1 ( Single-jet )~
% EEIEE (Multi-jet ) S2oBEm = (Turbine ) ) ~ #8452 (combination ) (& &= (Compound )
Fe4HEF (Component)) ~ JidadiZz = (Fluidic Oscillator ) ~ B4 (Electromagnetic ) 5z

HEE R (Ultrasonic ) 5 » HENERE RS G EZE R -

R KEFHSEIAHEEFRE ERSS

idG=Y EfEIRE HRAE BHSS
TEAr= HERSE A K | - Er - EOHIERERE S - 1 B
(Positive i PRSP AH By —7d ( Oscillating e iR 2
Displacement ) 4EE - MAHNEAEE - Piston ) - WHRFAEERN
FEETTREBIEENS | - ZFK RURGR
o BRI 258 - ( Nutating
Disc )
L H/KREE B e ER) | - BB - {ES(EE
(Velocity ) TCAFTAH Y — TR E ( Single-jet ) - WHRFAEERN
FHNEPAEE - #50% | - ZEENE RIPGR
EEEAM T AEL R ( Multi-jet) - NEASHE S e
SEE > RIETEEEENR | - A= SEE AL E T E
HhHEHA - (Turbine ) B
LS EEEFEARMENET | - EaKX - GEEEAKEIIE
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( Combination ) {RRI— (SR E B R - DA ( Compound ) Bh
EHIEA/INGRE - EEi | - e - BefERER 0 5 H 2R
ERFAIE A EEmKE (Component ) | - {EHF&H =
a1 BRI
nE kg e A F UK &
JiRERZT B A S R - R - BHRAS  RASELE
(Fluidic Oscillator ) | #& 4 IriZIH S + #5 HHIEH] (Vortex ) SR E NS
Higaass » #EmERR - RIS S R
B = I3~ T R DK
PR
- MERERRE Al 5E
- [E&{FE
B g%/&ﬁ‘fﬁum}_ﬁﬁia HE - EANENEE EE
(Electromagnetic ) | BEFEEEL - FIFLEHISEE TRk B RS
{RAVEEFR S LBl A A E) - NRE R RS 154
AEEBIRA (% - EEE E T - WOHR A HL
HYR RS = BRI
- fEREARIE M - IEEE
& o DU E B ARED
DA
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Eureau of Standards, Metrology and Inspection (BSMI)

‘ Introduction to Management of Water Meters

From Chinese Taipei

YUNG-MING YANG

f Fd
CHIA-YI CHIANG ! 4
> APLMF
L

s

Introduction

@ Scope
Use in households and factories

© Number of installations

About 8 million, most mechanical instruments
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Management Procedure of Water Meters ~—_x

Business license

Manufacturer/
importer Re-Verification
Repair/Adjustment
Type . .
Approval EE e Period of validity : 8 years |
In-service
Inspection

Type Approval of Water Meters(1/2)

» 3 Types
Volumetric meter
Velocity meter(Woltmann, Single-jet. multi-jet)

Vortex flow meters

» International Standard
According to ISO 4064(1993)

27




Type Approval of Water Meters(2/2)

_ . * All according to ISO 4064(1993)
» Test items

Static pressure test Static magnetic field test

Error test at different flow rates Pressure Loss test

qmin~1.1qmin Durability test

0.5(qmin+qt) ~0.55(qmin+qt : i |
(qerin+q9) (Qmin+q) Continuous / Dis-continuous

gt~1.1qgt

0.25(qt+qp) ~0.3 (qt+qp)

0.45qp~0.5qp after durability test

0.9qp~qgp
U.QC]SNC]S

Error test at different flow rates

Verification/Inspection of Water Meters

» Test items

® Static pressure test 1.6MPa or 1.6
PN continued 1mins (repeated 3
times)

@ Error test at different flow rates
- qt ~1.1qt/0.9qp ~ gqp

- MPE+2% for Verification,
MPE+4% for Inspection
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Thanks for
your Listening !
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ASIASRAGIEIS, Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

MEDEA: “Metrology — Enabling Developing Economies in Asia”
Pattern Approval and Verification of Water Meters — OIML R49
15 — 18 October 2019 at NMIM, Sepang, Malaysia

Introduction

Accurate measurement of water metering for residential and commercial buildings is one of
many important components of an economy’s metrological system. APLMF has conducted
training courses for the past 20 years to support the development of a sound measurement
infrastructure that inspires confidence and trust within the region. This ensures consumers,
water authorities and water meter manufacturers are benefitting equally and promotes fair
trade with greater transparency, accuracy and long-term sustainability. Due to the rising
costs, the need for quality and the supply demand of water for urban use, it is important that
legal metrology authorities use harmonised verification test procedures to ensure accurate
measurement systems. This training course is designed for personnel with responsibility to
develop an appropriate metrological infrastructure for testing of water meters in their own
economies. Participants are expected to train others when they return to their own
economy.

Objective

This program is designed for authority personnel who approve / verify water meters for use

in urban water systems or have responsibility to ensure that these instruments are pattern

approved / verified in accordance with OIML recommendations. In addition, participants are

expected to have prior hands-on practical experience in a laboratory testing of water

meters. This training is composed of lectures and practical activities. The lectures cover a

basic understanding of the test procedures required to pattern approve and verify water

meters for use in urban systems as per OIML R49. The practical component will

demonstrate the test procedures used and explain how the reference standard is verified.

This course provides participants with the knowledges and skills to:

¢ identify the major components of a water meter testing system

e analyse the operating environment to determine how it could impact on the performance
of a water meter

e identify sources of any possible operational error

e pattern approve / verify a water meter in accordance with the test procedures and
workplace health and safety guidelines

Organizers:
1. Physikalisch-Technische Bundesanstalt (PTB)

2. Asia-Pacific Legal Metrology Forum (APLMF)

Supporting Organizations:
1. National Metrology Institute of Malaysia (NMIM)
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Trainers:

Dr Abdul Rahman Mohamed
Mr Mohd Noor Mohd Ghaffar
Mr Hafidzi Hamdan

Venue and Accommodation:

Training will take place for overseas participants at the hotel and the National Metrology
Institute of Malaysia (NNIM). Accommodation will be organised in the Nilai Springs Hotel.
The hotel will be booked and paid directly by PTB.

Arrangements will be provided later regarding your transfer to the hotel. The cost of the
transfer will be covered by PTB. If you need a visa to enter Malaysia, fill the attached “Visa
Assistance Form” and send it to the host in Malaysia by 14 September 20109.

To access the venue, you will need to take the airport shuttle to transfer to the hotel. Please
note that the driver will wait at the exit of the baggage claim area. Please look at a placard
with PTB, NMIM, APMP & APLMF logo at the Airport Taxi counter after baggage claim
point. The cost of the transfer will be covered by PTB.

PTB Support:

Up to two overseas participants from each developing economy in Asia will receive an
economy round-trip flight ticket, free accommodation (full board), free airport transfer.
Participants from economies classified as developing countries under the OECD
Development Co-operation Directorate (ODCD-DAC)" are eligible. Economies are required
to consider contributing (if they can do so) to their expenses.

Flight tickets will be booked by PTB (please contact Catharina Watzl). The hotel will be paid
directly by PTB.

Registration:

Please complete the attached Nomination Form and send it to the APLMF Secretariat and
Catharina Watzl by 14 August 2019.

The official currency is Ringgit (MYR). Most credit cards (Visa, Master Card, etc.) are
accepted in Hotels and big department stores. The exchange rate for 1 USD is around MYR
4.4,

Contact Persons:

APLMF Secretariat

C/- Trading Standards

Ministry of Business, Innovation & Employment (MBIE)
PO Box 1473, Wellington 6140, New Zealand
Telephone: 0064-4-4601367

Ms. Alli Smith

E-mail: secretariat@aplmf.org

PTB Contact Person:

Mrs. Catharina Watzl (Registration, Flights, Hotel Reservations)
Bundesallee 100, 38116 Braunschweig, Germany

Tel: +49 531 592 8246

E-mail: catharina.watzl@ptb.de
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Program 15 -18 October 2019

Tuesday 15 October Venue: Nilai Springs Hotel

Pattern Approval and the Verification of Water Meters

Time Details Presenter
08:30 —09:00 | Registration Host
Welcoming address from the host economy
09:00 — 09:40 | Opening ceremony (APLMF Secretariat) APLMF and Host
Group photo taking
09:40 - 10:00 | Introduction APLMF and Host
Overview of the course _ Marian Haire and
10:00 — 10:30 | Economy reports - explains how water meters are _
tested & verified Trainees
10:30 — 11:00 Coffee Break
Course outline
11:00 - 12:30 * History of Water Meters Dr Abdul Rahman
» Types and uses of Water Meters
12:30 — 14:00 | Lunch break
14:00 - 15:30 | OIML R49 - 1 and International Standards Dr Abdul Rahman
15:30 - 16:00 | Coffee break
16:00-17:00 | OIMLR49-2&3 Dr Abdul Rahman
18:00 — 20:00 | Welcome dinner hosted by MEDEA

Wednesday 16 October

Venue: Nilai Springs Hotel and NMIM

Time Details Presenter
Test procedures for Pattern Approval and the
, , Verification of Water Meters Mohd
09:00 - 10:30 « Sample of Water Meters by group Noor/Hafidzi
« Sample of Test Sheet
10:30 - 11:00 Coffee Break
. Mohd
11:00 — 12:30 | *Demonstration data process (3 groups) o
Noor/Hafidzi
12:30 — 14:00 Lunch + shuttle bus to NMIM
" , ,
14:00 — 15:30 Demonstration of test procedures and completion All trainers
of test report
15:30 - 16:00 Coffee Break
" , ,
16:00 — 1700 Demonstration of test procedures and completion All trainers

of test report Question and Answer session

*Demonstration:

e Accuracy Test performed by each group
¢ Demonstration of continuous and non-continuous performed by trainer
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Thursday 17 October

Venue: Water Meter Factory visit

Time Details Presenter
09:00 - 09:30 Bus to venue All trainees
09:30 -10:30 Visit to Water Meter Factory to view their facilities All trainees
10:30 — 11:00 Coffee Break
11:00 — 12:30 | Visit to Water Meter Factory to view their facilities All trainees
12:30 — 14:00 Lunch
14:00 — 15:30 | Action plans and feedback Maria.n Haire

trainers
15:30 - 16:00 Coffee Break
16:00 — 17:00 Trainees femswer tgst guestions and prepare group Al trainees
presentation for Friday am
18:00 — 20:00 | Outdoor Dinner - Nilai Spring Hotel All trainees
Friday 18 October Venue: Nilai Springs Hotel
Time Details Presenter

09:00 - 10:30 Presentation by each group All trainees
10:30 - 11:00 Coffee Break

11:00 — 12:30 Closing ceremony with bestowal of the certificates All trainees
12:30 - 14:00 Lunch
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Test Name

Summary of Test Procedure

TEST SET-UP

Manufacturers verify all meters they manufacture. Imported meters are either individually
tested or batch tested.

Meters are pattemn/type approved and are marked accordingly.

Water meters of the same size and series can be tested in groups as long there is no
significant interaction between the meters.

Test meters in the same position indicted on its markings (\V/H). If there are no markings
test in the horizontal position.

No supplementary device is attached to meters during testing unless they cannot be
removed.

All filtration systems on the test g are clean, operational and maintained.

Water temperature is maintained at 20°C £10°C

Influence factors — ranges are maintained

Ambient temperature is between 15°C and 25°C.
Ambient humidity is between 45% and 75%.
Atmospheric pressure is between 86 kPa and 106 kPa.
Outlet gauge pressure is between 0.03 MPa and 1 MPa

Control excessive vibrations

Batch Testing

Batches comprise water meters of the same pattern, manufactured in the same location.

Samples are selected at random using an acceptable batch sampling system such as
that descnibed the Australian Standard AS 11991,

Determine flowrates used for testing
Each meter is marked with flowrate Q3 and a ratio. Use these values to calculate flow
rates for Q1 and Q.
Q1 = Qs divided by the ratio
Q2 = Q1 multiplied by 1.6
Meters are tested once at the following flowrates:
+« between Qi and 1.1 Qq;
¢ between Qzand 1.1 Qg;
¢ between 0.9 Q3 and Qs;

+« for combination meters, between
1.05Q=x2and 1.15 Q = 2 For value of Q see R49-2 Section 7.4 .32

Determine the minimum quantity of water required for testing

Use a test volume appropriate to maintain the measurement uncertainty as quoted for
the laboratory.

Note: A spreadsheet can be generated that can be used before each test. Enter the
resolution of the meter and the uncertainty of the laboratory to calculate the amount of
water required for testing. Use a larger tank or run the system for longer to lowers the
uncertainty value.
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CONDITIONING
THE SYSTEM

Conduct a dummy run to remove air and to pressurise the system.
Install the meters in the test rig either singly or in groups.

Open the valve allowing water to flow through the meters.

Ensure the pressure is constant and free of pulsations.

Ensure the test rig is free of leaks.

Ensure flow rate can be maintained at a constant value during each test.

Ensure influence factors are within the permitted ranges.

STATIC
PRESSURE

The purpose of this test is to ensure each meter can meet the pressure requirement of
1.6 X MAP.

Connect the meter to the test system.

Open the valve and allow water to run through the meter.

Bring the system up to the pressure required.

Allow the system to run for 1 min monitoring the pressure gauge.

Note: Test can be carried with for individual meters or groups of meters. This will depend
on the quality of the test rig. If pressure cannot be maintained the problem could be in
the rig.

ACCURACY

Close the valve that controls water flow through the meters.
Record the flowrates required for testing.

Select the first flowrate Q4.

Record the reading initial reading on all meters (m?3).

Open the valve to allow water to flow through the meters
Run the required volume through the meters.

Close the valve allowing water to flow through the meters.
Record the final reading (m?).

For each meter subtract the initial reading from the final reading to determine the
indicated volume V1.

Read the actual volume V& from the calibrated reference device.
Calculate the relative error using:
{(Vi—Va) = Va} X 100

The errors shall not exceed the MPEs given in Table 1.

Table 1. MPEs for water meters

Flow rate range
M=Q<Qe Q2=
Class 2 5% +2%

If all the errors have the same sign, at least one of the errors shall not exceed one half of
the MPE.

Repeat this procedure for each flowrate required.

Accuracy class

Note: A batch is verified when all samples tested meet the acceptance criteria within the
sample plan.

Apply the verification mark to meters that meet these requirements.
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PATTERN APPROVAL AND VERIFICATION OF WATER METERS

Determination of the Intrinsic Errors (of indication) and the Effect of Meter Crientation (OIML R. 49-2-2013, 7.4.4)

Model
Data

Observer :PTB MEDEA TRAINING

At start At end

Ambient temperature °C
Ambient relative humidity %
Ambient atmospheric: pressure
Test method Gravimetric
Weighing Scale Used kg
Water conductivity S/cm
Length of straight pipe before meter (or manifold) - mm
Length of straight pipe after meter (or manifold) - mm
Nominal diameter DN of pipe before and after (or manifold) - mm
Describe flow straightener installation if used
Meter Serial No.
Meter Resolution
Meter Accuracy Class

Actual Initial Water Initial Final Indicated Mass Actual Meter MPE

flowrate supply temp. reading reading | Volume Volume |error Ep,

Q) pressure Tw Vi (i) Vi (f) v, Va
Litre/h | MPa (bar) °C Litre Litre Litre (kg) Litre % %

Remarks:

Tested by
Witnessed by

Verified by

For a complete water meter.
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