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1 Product general information

1.1 Functional description

1.1.1.1 Application

The INTEGRA METERING water meter are based on the ultrasonic technology. It allows an accurate reading
of the water consumption.

Because of the free pipe mechanical design, the accuracy of the measure is not affected by any suspended
solids in water like sand or other sediments all along the product lifetime.

The water meter can be installed in any environment. For a walk by drive by reading the Wireless M-BUS
versions exist in Open Metering Standard V4 compliant. For more drastic environment the Wired M-BUS version
Open Metering Standard V4 compliant allows the device to be installed in industrial environment.

1.1.1.2 Measure principle

The measurement principle is based on the difference of time of flight between the two transducers. A
transducer is a sensing element which convert the physical dimension (acoustic wave) into an analog signal.
The transducer contains a piezoelectric element. This element behaves like a microphone: with an electrical
excitation, an acoustic wave is produced across the pipe through the water at the sound velocity plus the water
speed (downstream). The other transducer behaves like a speaker. It will generate afterward the same signal
which will have the sound velocity reduced by the water speed (upstream). The flow rate is calculated from
these raw quantities using several parameters which are to be adjusted during the calibration.

1.2 Technical data

1.2.1 Technical measurement data and dimensions
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Table of dimensions in next page.

CONFIDENTIAL - Do not use, copy, share without INTEGRA METERING SAS written authorization
ENR17 - Version 2.0 » © Integra Metering SAS — 12 rue Fontgrasse 31700 Blagnac — France page 5/29



Unit of measure Diameter DN (mm)

15 15 20 25 32 40
Nominal flow Q3 ms3/h 25 25 4 6.3/10 10 16
Maximum flow Q4 ms3/h 3.125 3.125 5 7.9/12.5 12.5 20
Transition flow Q2 L/h 8 8 12.8 21/32 32 51.2
Minimum flow Q1 L/h 5 5 8 13/20 20 32
Starting Flow L/h 25 25 4 6/10 10 16
Ratio Q3/Q1 - 500 500 500 500 500 500
Total length (A) mm 110 165 190 260 260 300
Height (B1) mm 77 77 77 77 77 77
Total Height (B) mm 98 98 98 98 101 107
Width (C) mm 76 76 76 76 76 76
Housing Length (A1) (mm) mm 87 87 87 87 87 87
Weight (kg) kg 0.8 0.9 1 1.4 15 1.9
Thread - G3/4’B G3/4’B G1"B G1%'B G1%B G2'B
1.2.2  Power supply
Battery powered Standard: 3.6 VDC lithium batterie, not replaceable
Lifetime 16 years minimum
1.2.3  Storage conditions
Storage temperature from -20°C to +70°C (max. 4 weeks with T>35°C)
from -13°F to +158°F (max. 4 weeks with T>95°F)
1.2.4  Operating conditions
Nominal pressure PN 16
Protection class IP 68
Medium potable water
Metrological class Class 2
Medium temperature from 0.1°C to +50°C from 32°F to +122°F
Environment temperature from 1°C to +70°C from 34°F to +158°F
Environment class B (Indoor installation) / O (Outdoor installation)
Mechanical class M1
Electromagnetic class E2
Sensitivity uoDO
Flow Measurement bi-directional
1.2.5 Technical data display
Display indication LCD 10 digits
Units m3, L, hour, min, sec
Value display Volume, Flow, Reverse flow, Display test, Events and alarms status, F/W version

Events codes and alarms .
temperature, No consumption

1.2.6 Communication interfaces

NFC (configuration)

Wireless communication Wireless M-BUS 868MHz
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1.3 Mechanical design

The meter is composed of:
e The hydraulic part: the free pipe housing in brass material with the two ultrasonic transducers
e The electronics: two electrical circuit boards:

o The measurement PCBA which make the interface between the transducers and the meter
microcontroller.

o The user PCBA: It is the interface between the hydraulic part and the user. It collects all the
information of the measurement PCBA, manage the storage in a datalogger, displays them on
the LCD display. The user PCBA manages all the communication protocols like the NFC (Near
Field Communication), the wired-MBUS, the wireless-MBUS or the pulse output.

e The housing: The device is IP68 compliant. It is fully potted to protect from humidity, moisture and dust
and tampering. It makes the product reliable all along the lifetime.

Hood - Lid

= b Housing

/;: :

/~
RN
S

Pipe
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1.4 Materials

1.4.1 TOPAS components in contact with the medium

Coupling housing Lead free brass, material CW617N, compliant to ISO 228-1 for screw
thread.

Transducers Ultem resin, 2300 PW (drinking water compliant)

O-RING EPDM

1.4.2  Other components

Plastic parts Polycarbonate, UV resistant
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Certifications and regulations

151 MID

—J M

Slovensky metrologicky ustav
Karloveska 63, 842 55 Bratislava 4, Slovenska republika

CERTIFIKAT

Certificate

systému kvality podl’a prilohy ¢. 2, Modul D: Zhoda s typom zaloZena na zabezpeceni kvality
vyrobného procesu, nariadenia vlady Slovenskej republiky €. 145/2016 Z. z. o spristupfiovani

meradiel na trhu

of a system of quality according to Annex 1, Module D: Conformity to type based on quality assurance
of the production process, Government Ordinance of the Slovak Republic No. 145/2016 Coll. relating

Cislo dokumentu:
Document number:

V sulade s:
In accordance with:

Ziadatel /Vyrobea:

Applicant / Manufacturer:

Kategoria meradla:
Measuring instrument
categories:

Sposobilost’ pre:
Eligible for:

Platnost’ do:

Valid until:

Pocet stran:

Number of pages:
Notifikovana osoba:
Notified body:

Datum vydania:
Date of issue:

to the making available on the market of measuring instruments

SK 19-QD-SMU020 Revizia 0

Revision 0

nariadenim vlady Slovenskej republiky €. 145/2016 Z. z. o spristupfiovani
meradiel na trhu, ktorym sa prebera smernica Eurépskeho parlamentu a rady
2014/32/EU o harmonizacii pravnych predpisov &lenskych tatov tykajicich
sa spristupnenia meradiel na trhu

Government  Ordinance of the Slovak Republic No. 145/2016 Coll. relating
to the making available on the market of measuring instruments which implenmented
the Directive 2014/32/EU of the [European Parliament and of the Council
on the harmonisation of the laws of the Member States relating to the making
available on the market of measuring instruments

INTEGRA METERING
12 Rue Fontgrasse, 31700 Blagnac, France

Vodomery (MI-001)
Water meters (MI-001)

vyhlasenic o zhode na =zaklade zabezpecenia kvality vyrobného procesu
vsulade s poziadavkami ustanovenymi nariadenim vlady Slovenske;j
republiky ¢. 145/2016 Z. z. o spristupniovani meradiel na trhu, priloha ¢.2,
Modul D

declaration of conformity based on quality assurance of the production process
in accordance with Directive 2014/32/EU of the European Parliament and Council,
Annex 11, Module D

20. august 2022
August 20, 2022

2
Slovensky metrologicky astav 1781
Slovak Institute of Metrology 1781

20. august 2019
August 20, 2019

=

<UTE

20/

Emganuel Godal
zastupca/notifikovanej osoby
representative of notified body

Tento dokument mdZe byt rozmnoZovany len cely a nezmeneny. Bez podpisu a odtlagku peéiatky je neplatny.
This certificate shall not be reproduced except in full. Certificates without signature and stamp are not valid.
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5 m Slovensky metrologicky ustav
' Karloveska 63, 842 55 Bratislava 4, Slovenska republika

Certifikat ¢. SK 19-QD-SMU020, Revizia 0 zo diia 20. august 2019 strana 2 z 2 stran
The Certificate No. SK 19-QD-SMUO020, Revision 0 dated August 20, 2019 page 2 of 2 pages
Rozsah platnosti
Scope
Pracovisko: INTEGRA METERING
Site: 12 Rue Fontgrasse, 31700 Blagnac, France
Druh meradla: Vodomery (MI-001)
Measuring instrument types:  Water meters (MI-001)
No. | Type Certificate No. Issued by NB | Valid until
1 RSO SK 16-MI001-SMU046 SMU 3.7.2026
2 TSO SK 17-MI1001-SMU052 SMU 28.9.2027
3 Y-RIG SK 17-MI1001-SMUO050 SMU 15.3.2027

Sktisobné zariadenia/ oznacenie typu: 1) RO, R1 for RSO, Y-FLOW, Y-RIG
Testing equipment/ Type designation: 2) B1, B2 for TSO

Graficka podoba zabezpecovacej znacky:
Graphical shape of security mark:

Y-FLOW, RSO, Y-RIG

Pozndmka:
Remarks:

Podkladom na vystavenie tohto certifikatu boli vysledky postdenia a zisteni vykonanych v stlade
s postupom stanovenym v prilohe ¢. 2, Modul D, nariadenia vlady Slovenskej republiky ¢. 145/2016 Z. z.
o spristupiiovani meradiel na trhu, uvedené v sprave ¢. NO-320/19/D/R.

Systém kvality vyrobeu je periodicky preverovany v sulade s prilohou €. 2, Modul D, nariadenia vlady
Slovenskej republiky ¢. 145/2016 Z. z. o spristupiiovani meradiel na trhu.

Vyrobca je opravneny umiestnit’ na meradla vyrabané v stilade so schvalenym systémom kvality
identifikacny kod notifikovanej osoby 1781. Zasady pouzivania certifikatu su stanovené v dohode
¢. NO-320/19/D/A.

The results of appraisal and findings carried out in accordance with Annex Il, Module D, Directive 2014/32/EU

of the European Parliament and Council, are recorded in Report No. NO-320/19/D/R, with represent the base
of issuing of this certificate.

The quality system of manufacturer is under permanent surveillance according to Annex II, Module D,
of the Directive 2014/32/EU of the European Parliament and Council.

The manufacturer is entitled to provide for the measuring instruments produced within the scope of this approved
quality system the notified body identification number 1781. The principle of the use of certificate is given

A KUTE O™\

in agreement No. NO-320/19/D/A.

Aookok

_agjsnes® 7
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Slovensky metrologicky ustav
Karloveska 63, 842 55 Bratislava 4, Slovenska republika

S

CERTIFIKAT EU SKUSKY TYPU

EU — type examination certificate

Cislo dokumentu:
DOC'HIH eI mmber e

V silade s:
In accordance with:

Ziadatel'/Vyrobea:

Issued to (Manufacturer):

Druh meradla:
Type of instrinient:

Oznacenie typu:
Type designation:

Zdkladné poziadavky:

Essential requirements;

Platnost’ do:
Valid until:

Notifikovana osoba:
Notified body:

Détum vydania:

Date of Issue!

SK 17-MI1001-SMU052
Revizia 4 nahradza certifikit zo diia 8. novernbra 2019
Revision 4 replaces the certificate issued by November 8, 2019

Revizia 4
Revision 4

nariadenim vlady Slovenskej republiky & 14572006 Z. z. o spristupiiovani
meradiel na trhu, Ktorym sa prebera smernica Eurépskeho parlamentu a Rady
2014/32/EU o harmonizacii pravnych predpisov élenskych Statov tykajicich

sa spristupnenia meradiel na trhu

Government Ordinance of the Slovak Republic No, 1452016 Coll. relating to the
making available on the market of measuring instruments, which implemented the
Divective 2014/32/EU of the European Pavitament and of the Council on the
harmonisation of the laws of the Member States relating to the making available on

the market of measuring instrnnents

INTEGRA METERING SAS
12 Rue Fontgrasse, 31700 Blagnac, France

Vodomer (MI-001)
Water meter (MI-001)

TSO

priloba ¢. | a priloha ¢, 3 Vodomery (MI-001) k nariadeniu vlady SR

¢ 14572016 Z. 2.

Armex No. I and Annex No. 11! Warer meters (MI-001) to Gavernment Ovdinance of
SR No. 145/2016 Coll.

28. septembra 2027
September 28, 2027

1781
1781

Slovensky metrologicky nstav
Slovak Institute of Metrology

11. februar 2021
February 11, 2021

Zakladné charakteristiky, popis meradla a podmienky schvilenia s uvedené v prilohe, ktora je sicastou
tohto certifikatu. Certifikat vratane prilohy ma spolu 13 strén.
Exsential characteristics, instrument description and approval conditions are set out in the appendix hereto, which
Jarms the part of the certificate, The certificate including the appendix contains ¥3 pages.

Poznimka:
neplainy,
Note:
are nof valid.

J—7

Viliam Mazir
zastupea notifikovanej osoby

representative of notified body
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1.5.2 TOPAS WRAS

SOWRAS

APPROVED PRODUCT

This certifies that

INTEGRA METERING

has had the undermentioned product examined, tested and found,
when correctly installed, to comply with the requirements of the
United Kingdom Water Supply (Water Fittings] Regulations and
Scottish Water Byelaws.

TOPAS SONIC (TSO) RANGE OF WATER METERS

The certificate by itself is not evidence of a valid WRAS Approval. Confirmation of the current
status of an approval must be obtained from the WRAS Directory lwwwewras co.uk/directory)

The product so mentioned will be valid until the end of:

April 2023
1804043
Certificate No.
Secretary Chairman, Product Assessment Group
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153 ACS

e - i Laboratoire habilité par le Ministére
= eurofins | : 5 asbapplicati
e i Expertlses chargé de la santé en application de

’ Environnementales I'article R*.1321-52 du code de la santé publique

ATTESTATION DE CONFORMITE SANITAIRE

Certificate of sanitary conformity
Conformément a l'arrété du 29 mai 1997 modifié et a la circulaire du Ministére de la Santé
Direction Générale de la Santé DGS/SD7A N° 571 du 25 Novembre 2002

Coordonnées du demandeur d'ACS /
Contact details of the ACS owner :

INTEGRA METERING SAS
12 rue Font Grasse

31700 BLAGNAC
France

Nom de I'accessoire représentatif / Reference of the representative accessory :

Compteur d'eau ultrasonique - TOPAS SONIC - DN15
N° de dossier attribué par le laboratoire habilité / File reference : 17 ACC NY 307

Date de réalisation des essais d'inertie selon la norme XP P41-280 / Tests date (according to the standard
XP P 41-280) : /

Commentaires / Comments : Aucun essai n'est nécessaire a I'émission de cette ACS / No testing is required
to issue this ACS.

Famille d'accessoires couverte par I'ACS / Accessories' family covered by this certificate :
COMPTEURS D'EAU ULTRASONIQUES - TOPAS SONIC

Références / References : (1 article et ses variantes)

TOPAS SONIC - DN15 TOPAS SONIC - DN32
TOPAS SONIC - DN20 TOPAS SONIC - DN40
TOPAS SONIC - DN25 TOPAS SONIC - DN50

Attestation délivrée par / Certificate issue by

Clémence Tafforeau Signature :
Chef de Service / Materials Department Manager

Date de délivrance / Date of issue : 21 septembre 2017
Date d'expiration / Expiry date : 21 septembre 2022

Commentaires / Comments : /

Eurofins Expertises Environnementales
SAS au capital de 71676 € RCS Nancy 751 056 102 TVA FR 35 751 056 102
Siége social : Rue Lucien Cuenot site Saint Jacques |l BP 51005 54521 MAXEVILLE cedex~ T 03 83 50 36 17 F 03 83 50 23 70

CONFIDENTIAL - Do not use, copy, share without INTEGRA METERING SAS written authorization

. Version : 15.2
Référence : T-AM-FO26360 17 Date publication :19.11.2015
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154 EU

INTEGRA C€

METERING

EU DECLARATION OF CONFORMITY

Model: TOPAS Sonic water meter
Type designation: TSO

]

INTEGRA METERING
12 rue FontGrasse
31700 Blagnac, France

declare under our sele responsibility the product listed sbove consistent with the type described in the certificate
Nov. SK17-MID01-SMUDS2-rev 3 (issued November &th, 2019 valid until September 28th, 2027 approved by the
Natifled bady 1781 Slovak Institute of Metrology in accordance with Directive 2014/32/EU Arnex 1, Module B).

The guality system for production, final prodect inspection and testing of the water meters (MI-001) was approved by
the Notified body 1781 Slovak Institute of Metrology in accordance with Directive 2014/32/EU Annex 1, Module D,
undar Cartificata Mo, SK 10-QD-SMU020 (issued August 20th, 2019 and valld untll August 20th, 2023},

The abject of the declaration described above is in conformity with the essential requirements of;
& Dlrective 2004/32/EU an Measuring Instrumaent
*  Directive 2014/30/EU on Electromagnetic compatibilivy
®  Directive 2014/53/EU on Radio egquipement
*  Dirccthve 2014/35/EU on Low voltage electrical equipemant,
+  Directive (EU) 2015/863 of 31 March 2015 amending Annex Il to Directive 2011/65/EU on restriction
of use of certain hazardous substances n electrical and electronic equipment (RoHS 1)
= Direclive 1907 /2006 on Registiation, Evaluativn, sulhuizalivn @ Restrictivn ol Chemical (REACH]

and harmonized standards and normative documsents

T S04064-1:2014 0 Walter melers for cold potable and hot wager — Part 12 Metrologlcal and tecninical
requiremaents.

o 1SOA064-2:2014 ¢ Water meters for cold potable and hot water = Part 2: Tests method

®  OINL KA9-1:2013: Water meters intended for the metenng of cold potable water and hot water. Partl:
Metrological and technical requirements

«  QIML Rd2-2:2013: Water meters intended for the metering of cald potable water and hot water. Part 2:
Test methods,

Blagnac, 04/01/2021 o x
Ty I/.’ ﬂ'  ——
el MERLE - Alain RAMO \L
Hﬂad bf/@aﬂw Management Chief Technical Officer

Integra Metering SAS | Blagnac 31700, France | Tel: 0561.11.23.56 | www.integra-metering.com
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2 Product Design

2.1 Product Marking

Name according CE Marking
to MID | /‘—f j‘\ according to MID
B = >
Code of
D
Data matrix, Part TOPAS SONIC HNT[E@Q certifying lab
o METERNG
number, serial —l — ~ FN
number % .
FN - Sensitivity class
Diameter . uoDo,
Temperature
5 K] 2
C € M19]1781— e
Nominal flow 8K 7480018082
IP 68
a _
Ratio (Q3/Q1) Environmental
TSO DNFN
Q3 FIN ma/m UODO-TS0 < Class
Accuracy Class 2 R500-Class 2 Pgs < |—
AP25-MAP 18 E24H4 < EMC Class E2
R AN <
Pressure loss == NFC |_ Communication
class, MAP i
Manufacturer Bat'fery.
Address ey Expiration Date
Waste disposal
mode

2.2 Datamatrix

Marking includes a datamatrix that contains the serial number in text format.
Integra Metering uses a serial number based on the SPDE standard (ANFAGUA document). It is constructed

as follows:
Y 1 8 T 1 2 3 4 5 6
L1 F1 F2 L2 F3 F4 F5 F6 F7 F8
1 2 3 5
1 Manufacturer ID INTEGRA METERING Y
Year of manufacture Last 2 digits of the year
. RUBIN SONIC R
3 Product family
TOPAS SONIC T

Based on 6 digits - Numbering range / product

Incremental number

000000 -> 299999 SD Water meters
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3 Communication protocol

3.1 Near Field Communication

The near field communication (NFC) interface is used to communicate with the device. During the assembly, it
is used for pushing data from the meter to the database, programming and calibrate the device. When installed,
the user can get some data from NFC using the ParamApp application. Due to the self-powering of this
interface, when meter has no more power, last information can be read through this interface.

3.1 Wireless M-BUS

The following Wireless M-Bus functionality which are part of the Wireless M-Bus specification or OMS V4 are
stated to emphasize the requirement for M-Bus compatibility in typical TOPAS environments.
The meter built-in radio is compliant with OMS v4 (OMS v3 compatibility and uses the strictly synchronous

transmission scheme.

3.1.1 Wireless emission modes

The meter built-in radio supports wireless M-Bus T1 mode :

e Unidirectional
e Short telegram
e Emission interval

3.1.2 Telegram emission interval

Mode Default time interval (s) Estimated lifetime (years)
T1 16s 16 years
3.1.3  Supported frequencies

Band 868Mhz
Mode T Unit
Frequency (uplink) 868,95 MHz
Frequency accuracy (uplink) 60 + ppm
Chip rate (uplink) 100 kchip/s
Chip rate tolerance (TX) 10 %
FSK deviation for uplink (min/typ/max) 40/50/80 + kHz

3.1.4 Meter wireless MBUS address

The wireless MBUS address is the com-uid of the device.
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3.1.5 Wireless MBUS security implementation
3.1.5.1 Encryption mode

The meter being compliant to both OMS v4 and v3 uses encryption mode 5 based on AES encoding (Cipher
Block Chaining / 128 bits key / 16 bytes block size) and a 16 bytes dynamic initialization vector. This is
equivalent to profile A. The key will be delivered separately.

3.1.5.2 AES Key

All meters share the same AES key.

3.1.5.3 Initialization vector for encryption mode

The initialization vector 5 is written in low to high order according to the AES standard FIPS 197:

Lse |1 2 [3 [4 [5 6 7 8 9 10 11 12 13 14 MSB
Manuf. ID Meter ID Version Dev. Acc# |... Acc #
LSB [MsB [LsB .. [... | MSB type | Acc# is repeated 8 times

e.g.: Water meter (device type: 07h) with ID 12345678 (BCD) / Manufacturer IMT (25B4h)
Header abstract is :

Manuf. ID Meter ID Version ]

B4 | 25 78 | 56 | 34 | 12 10 7A 00 30 05

Initialization vector is :
LSB 1 2 3 4 5 6
B4 25 78 56 34 12 10

3.1.6  Wireless telegram

3.1.6.1 Telegram definition
Following explanation shows the build of the wireless telegram (T1) with AES encryption (128 bit key). The

format is defined by the EN13757-4.
The frame is splites in three parts: the datalink layer, the transport layer and the application layer:

Datalink layer Transport layer Application layer

3.1.6.1.1 Datalink layer

Field name Data Value(hex) Description \
L-Field Length O0x3E Indicates the length of the frame: 62 bytes
C-Field Send/No 0x44 OxAA
reply Bit [ 6] Bl B (-0
Value 0 1 0 0 0100
DeSCriptiOn DIR: Not set PRM: Set FCB: Not set FCV: Not set ::::étr;t; reply

Send spontaneous/periodical application data without request (Send /No Reply)

M-Field IMT 0xB4 25 Manufacturer’s ID
Meter ID 0x11 11 11 | M-BUS Interface Identification Number (11111111 in BCD)
. 11
A-Field Version 0x10 Version Number of M-BUS Interface Firmware (from 0x00 to OxFF)
Meter type | 0x07 Medium: water meter
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3.1.6.1.2 Transport layer

Field name
Cl-Field

AccessNR

Status

OMS
Configuratio
n

Data

Response
from device

Access
Number
Error

Value(hex)
Ox7A

O0XF8

0x00

0x30 25

3.1.6.1.3 Application layer

Description

Response from device short header

Number incremented at each communication

The application layer part is encrypted with the key of INTEGRA METERING OMS V.IV.

Field name

RECORD 1
(forward
volume)

RECORD 2
(reverse
volume)

RECORD 3
(flow rate)

CONFIDENTIAL - Do not use, copy, share without INTEGRA METERING SAS written authorization

Data
DIB

VIB
Data

DIB

VIB
Data

DIB

VIB

Value(hex)
0x04

0x13

0xB7 0B 00
00

0x84 10

0x13

0x00 00 00
00

0x04

0x3B

0x00
Bit [71 [6] [5] [4] 3] [2] [1-0]
Value 0 0 0 0 0 0 00
Description | SUEL | Venitocts | Mamtacus | emorNet | amorNot | Netset | stmsNo.
rer: Not rer: Not rer: Not set set error
set set set
Bit0: Meter in busy state
Bitl: Not defined
Bit2: Battery low error: (lifetime below 18 month)
Bit3: Software error
Bit4: Defective device alarm
Bit5: Leak alarm
Bit6: Burst alarm
Bit7: Reverse flow alarm
0x30 25
Bit [15] [14] [13] [12-8]
Value 0 0 1 0b00101
DeSCriptiOn DIR: Not set PRM: Set FCB: Not set FCV: Not set
0x30 25
Bit [7-4] [3-2] 1 []
Value 0b0011 0b00 0 0
Description DIR: Not set PRM: Set FCB: Not set FCV: Not set
OMS Profil A, Unidirectional, Synchronized, Standard data message
Description
0x04
Bit 71 [6] [5-4] [3-0]
Value 0 0 0b00 0b0100
inti Subunit :0 St Number: Not Function field: DataField: 0x04 : 32
DeSCrIpthn T:ri;“?lo se(tjrage e o Inusrt"a:r:?:n:)us value B:i:t;egerlBTnary
Volume (L)
2999
0x84 10
Bit [15-14] [13-12] [11-6] [5-4] [3-0]
Value 0 0b01 0 0b00 0b0100
inti Subunit: N Tariff: 1 Si Number: | Function field: DataField:
Description | Sk o 7 el i T
value integer/Binary
Volume (L)
0
0x04
Bit 7] [6] [5-4] [3-0]
Value 0 0 0b00 0b0100
Description Subunit :0 Storage Number: Not Function field: DataField: 0x04 : 32
Tarif : 0 set Instantaneous value Bit integer/Binary

Flowrate (L/h)
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RECORD 4
(Send only
when water
in pipe)
(module
temperature)

RECORD 5
(instant
(Date+UTC
time))

RECORD 6
(target
monthly value)

RECORD 7
(target date)

RECORD 8
(error
indicator)

RECORD 9
(remaining
battery
lifetime)

Data

DIB

VIB
Data

DIB

VIB
Data

DIB

DIB

VIB
Data

DIB

VIB
Data

DIB

VIB
Data
DIB

VIB
Data

0x00 00 00
00
0x02

Ox5A
0x00 00

0x04

0x6D
0x24 29 67
2B

0x7C (in
case of no
initialization
of the
storage
value)

0x44 (in case
of
initialization
of the
storage
value)

0x13

0x00 00 00
00

0x42

0x6C
0x07 2A

0x02

OxFD 17
0x00 08
0x02

OxFD 74
0xDO 16

0
0x02
Bit [7] [6] [5-4] [3-0]
Value 0 0 0b00 0b0020
DeSCriptiOn Subunit :0 Storage Number: Not Function field: DataField: 0x04 : 16
Tarif : 0 set Instantaneous value Bit integer/Binary

Temperature (°C)

Data
0x04
Bit [7] [6] [5-4] [3-0]
Value 0 0 0b00 0b0100
inti Subunit :0 St Number: Not Function field: DataField: 0x04 : 32
Descrlptlon T:nfu?lo se?rage et 1O Inljsr:;r:to:n;)us value B? ;t:gerlBTnary

Instant [date+Time]
07.11.2019 09:36

= Data 07.11.2019 09:3€
L e L ——— Day: 0x07 (7)
- Month I« Month: 0xOB (11)
- Hundred¥ear 0 ... ... ... ... L HundredY¥ear: 0x01 (1)
- Year 0010 ... 011, ... ... ..o .o ... Year: 0xl3 (13) = 1%
-Hour il il e i 0 1001 ... ... Hour: 0x0% (%)
Minuse L L il i i el . 10 0100 Minute: Ox24 (36)
Invalid L. Ll il il il .. 0. ... IV: Not Set
i Summertime ...l ... ... ... Ol i e o SU: Not Set
i Reserved .. .0.. .... BRESl: Not Set
0x7C
Bit [7] [6] [5-4] [3-0]
Value 0 0bl 0b11 0b1100
inti Subunit :0 Storage Number: Set Function field: DataField: OxOC: 8
Descnptlon Tarif : 0 ValueDuringErrorSt digit BCD
ate
0x44
Bit [7] [6] [5-4] [3-0]
Value 0 0b1 0b00 0b0100
DeSCriptiOn Subunit :0 Storage Number: Set Function field: DataField: 0x0C: 8
Tarif : 0 ValueDuring digit BCD
NoErrorState
Volume (L)
0
0x42
Bit [7] [6] [5-4] [3-0]
Value 0 1 0b00 0b0010
Description Subunit :0 Storage Number: Set Function field: DataField: 0x02: 16
Tarif : 0 Instantaneous value bit Integer/Binary

Instant [date]

Data s 1 B 0 A A
Day e e e 1 1111 ©Day: 0xzlF (31)
i~ Month oL 1010 ... ... Month: 0x0R (10)
L. Year ao1a 011. ... Year: 0x13 (15) = 2015
0x02
Bit [7] [6] [5-4] [3-0]
Value 0 Ob1 0b00 0b0010
Description Subunit :0 Storage Number: Set Function field: DataField: 0x02: 16
Tarif : 0 Instantaneous value bit Integer/Binary

Info status (binary), cf 3.1.6.2

0b0000100000000000
0x02
Bit [7] [6] [5-4] [3-0]
Value 0 0 0b00 0b0010
Description Subunit :0 Storage Number: Not Function field: DataField: 0x02: 16
Tarif : 0 set Instantaneous value bit Integer/Binary

Remaining battery lifetime (Day)

5840
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3.1.6.2 Info status/Events

Status

Events

Bit Bit Bit14 | Bit13 Bit | Bit11 Bit 10 Bit 9 Bit 8 Bit 7 Bit6 | Bit5 [ Bit4 | Bit3 | Bit2 Bit 1
]l\-I?Jt l{l?)t Limit Limit ]Iszry Overflow | Reverse | Battery | No Over Heat | Frost | Leak | Burst | Air Reserved
used | used | Max. Min. flow Low consumption | temperature Bubbles

Water Water

temp. temp.

(current | (current

status) status)

Info status description
Alarms Decimal Hexadecimal Binary

Reserved 1 0x0001 0000 0000 0000 0001
Air bubbles 2 0x0002 0000 0000 0000 0010
Burst 4 0x0004 0000 0000 0000 0100
Leak 8 0x0008 0000 0000 0000 1000
Frost 16 0x0010 0000 0000 0001 0000
Heat 32 0x0020 0000 0000 0010 0000
Over temperature 64 0x0040 0000 0000 0100 0000
No consumption 128 0x0080 0000 0000 1000 0000
Low Battery 256 0x0100 0000 0001 0000 0000
Reverse flow 512 0x0200 0000 0010 0000 0000
Overflow 1024 0x0400 0000 0100 0000 0000
Dry 2048 0x0800 0000 1000 0000 0000
Limit minimum water temperature 4096 0x1000 0001 0000 0000 0000
Limit maximum water temperature 8192 0x2000 0010 0000 0000 0000

Overflow alarm: The alarm is triggered immediately when the flow is over 125% of Q3. The alarm is rest
immediately after flow goes back below 125% of Q3 threshold.
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4 Operation

4.1 LCD display

To show the meter's data, various windows have been created as functions that can display the assigned
system information.

s' ATE- b |GALMPfLEAK
‘ -‘ IPERshmmﬂAV

4.2 Display symbols

The symbols are defined as follows:

- Set when:
A 4 Positive e There is water in the pipe
flow e The flow is over Qstar
Flow direction | Set when:
. v Reverse e There is water in the pipe
- flow « The flow is below -Qsar
" Set when the window displays the positive index
Positive
(forward volume)
D Index
Index indicator -
'.‘sTATE Negative | Setwhen the window displays the negative index
l| | ‘J Index
— STATE The wet symbol indicates that water is present in
1 & \ Wet the pipe.
Water detection The dry symbol is set when air is detected after
Dry 10 consecutive measurement timeouts. It is reset
as soon as water is detected in the pipe.
The reverse flow indicator is set when the
ON average flow rate over 15 min is below -2.5% of
Reverse flow n Q3
OFF The reverse. flow indicator is reset when no
reverse flow is detected for 30 days
The leak indicator is set when the flow is greater
ON than the threshold (1% of Q3) during 24
Leakage LEAK consecutive hours
OFF The leak indicator is reset when the flow goes
below the threshold.
. The exclamation mark is set when followin
Exclam;c(mon S{ATE 7‘ ON events occur: ’
mar . e Air bubbles
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e Burst
e Over temperature
e No consumption

In case of service error, the exclamation mark is
also set.

OFF

The exclamation mark is cleared when the
concerned event is reset every round hour.

Low battery ON

The low battery symbol is set when the expected
remaining battery life is below 18 months. The
symbol is off otherwise.

Test mode ON

The test mode symbol is set to indicate that the
flowmeter is in test mode operation. It is reset as
soon as the verification mode is over.
Please contact the service for
information.

further

Sleep Mode ON

Before the first installation, the display is blank.
Normal display operation starts when water is
detected in the pipe or NFC communication is
initiated.

4.3 Display loop

The LCD window changes automatically to display the following information: forward volume, reverse volume,
flow rate, events, firmware version, flow direction, meter state.
The basic sequence of the display is defined as follows:

0000022131 _, -0ODODEN82 _, 0 0081 _ €12 _, [535RAR8888
Pl Y'Y fiel - A _ & _PER nm, A iy A
Forward Volume Reverse Volume Flow rate Events Services
(Not displayed by default)  (If water and flow (If events are set) (If services error is set)
in the pipe)
S
<
Q
w
8888888888 o4 4948
ot BIGALMAELEAK 7 -
2180 pershminNAY . A
AllOn All Off F/W version
LARARARARR __ HARARRRRAR
Y A 1Y A
All Off Com UID Low Com UID High
(not displayed (not displayed
by default) by default)
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4.4 Events (visual indication on the LCD)

This summary shows all possible events which require attention by the user.

Display Events Conditions
code

El RESERVED
ON | If air is detected in the pipe

E2 Air bubbles
OFF | Alarm is reset after 1 hour without air detected in the pipe
ON | Actual flow rate over 25% of Q3 value for more than 30 minutes

E3 Burst
OFF | Actual flow rate is below 25% of Q3

E4 RESERVED

Over ON | If ambient temperature > threshold (60 °C)
E7

temperature | orr | Reset after 1 hour if ambient temperature < threshold (60 °C)

ON | If average flow rate is below 0.1% of Q3 for more than 3 days

E8 No
CONSUMPLION | ok | |f flow rate greater than 0.1% of Qs
S Service Please contact the service

4.5 Services errors description

Display Events Conditions
code
S 0001 Service The metrology unit is not working permanently.
. Temporar communication error between metrolo unit and
S 0002 Service . P y %y
microcontroller.
Service €rrors register description
S Decimal Hexadecimal Binary

Defective meter 1 0x 0001 0000 0000 0000 0001
Temporary communication error 2 0x 0002 0000 0000 0000 0010

Note: In case of software error, the service error S0002 is displayed after 30s and the bit 3 of the Status register
of the transport layer is set. After 9 minutes, the service error S0001 is displayed.
4.6 Run modes

46.1 User mode

This is the default run mode of the meter.

Function Default
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Displayed values Forward volume (10 sec)
Flow rate (2sec)
Events, Status (2 sec)

Led OFF

Radio ON if any

Radio emission interval 16s

Unit Volume m3
Flow m3/h

Resolution Volume 3 digits after comma
Flow 2 digits after comma

Mode time out n/a

4.6.2 Test mode

This mode is set by authorized person for specific test on verification bench at Partners / Customers using
ParamAPP Android application.

This mode is active for a defined period of time after this period the meter switches automatically to the “user
mode”.

. Function Default |
Displayed values Forward volume (10 sec)
Flow rate (2 sec)
Events/status (2 sec)

Led On (pulse)
Pulse weight: 10mL/pulse

Radio On if any
Radio emission interval 16s
Unit Volume m3

Flow L/h
Resolution Volume 3 digits after comma

Flow 3 digits after comma
Mode time out 8 hours

4.6.3 Sleep mode

This mode is used when the device is in storage.
The water meter switches back to “user mode” instantaneously when seing water or using ParamAPP android
application.

' Function Default |
Displayed values Empty
Led OFF
Radio OFF
Radio emission interval OFF
Unit Volume N.A.
Flow N.A.
Resolution Volume N.A.
Flow N.A.
Mode time out N.A.
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4.7 Data
471 Volume

The forward volume and the reverse volume are computed and available for users (display, storage, digital
output).

e The volume is incremented when the measured flow rate exceeds Qstart.

e The volume is computed normally even if the flow rate exceeds Qa4 (limited by cavitation)

Both volumes can be displayed :
e Default unit is cubic meters (m?3)
e The resolution is 3 decimals after point by default

4.7.2 Flow rate

The instant flow rate is computed through the 1Hz sampling measurement (when in user mode)
The flow rate is available for users in a signed format (display, storage, digital output).

e The flow rate is computed for both forward and reverse flow

¢ When flow < Qstart : no flow rate value is displayed

e The Min flow is computed every round hour

e The Max flow is computed every round hour

The flow rate can be displayed :
e  Default unit is cubic meters per hour (m3/h)
e The resolution.is 3 decimals after point by default

4.7.3  Operating hours

The cumulated Operating hours are computed and available for users (storage, digital output)
The cumulated time during which an or multiple errors are raised are logged in the Error hours counter.

4.7.4  Water temperature (<50°C)

The instant water temperature is computed on 1Hz sampling base.
The water temperature is available :

¢ In the following units : 1/10 °C
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5 Shipping information

5.1 Unit shipment and ordering information
5.1.1  Unit cardboard box

5.1.1.1 Dimensions

Reference Unit Weight Cardboard dimensions
TSMR-015-AXT-W8-INTGO1 0.96 Kg 155 x 160 x 100 mm
TSMR-015-BXT-W8-INTGO1 1.1 Kg 202 x 150 x 99 mm
TSMR-015-CXT-W8-INTGO1 1.1 Kg 202 x 150 x 99 mm
TSMR-020-AXT-W8-INTGO1 1.1 Kg 202 x 150 x 99 mm
TSMR-025-AXT-W8-INTG01 1.5Kg 338 x 140 x 114 mm
TSMR-032-AXT-W8-INTG01 1.6 Kg 338 x 140 x 114 mm
TSMR-040-AXT-W8-INTGO1 2.1 Kg 338 x 140 x 114 mm
TSMR-050-AXT-W8-INTGO1 2.7 Kg 338 x 140 x 114 mm

5.1.1.2 Contents

The box contains:
e A water meter

5.1.1.3 Unit cardboard box identification label

Unit identification will be place on the unitary cardboard with SN. The cardboard is labeled as follow:

INTEGRA

METERIMNG

TOPAS SONIC DN15
Wireless MBUS 434
P/N: TSMR-015-A6T-W4

s/N - YYNOXXXXK

Made in France

The label will be stuck in a way that when the unit handling is open, the unitary label is visible.
5.2 Palletization

5.2.1.1 Pallett details

The pallet “Europe Format” will be use. The wood used for the pallet will be compliant with NIMP 15 /ISMP 15.
The cargo is maintained by cardboard bracket.
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Pallet max weight (including pallet): 1000 Kg

5.2.1.2 Handling unit description

The handling unit dimensions are: 120(L)x80x90(H)cm.

The pallet is labelled with the following sticker:

PKL-000044

2020-01-11T09:10:43.7597

Wik

o

5.2.1.3 Dangerous goods specifics

The meter containing Lithium-lon battery with a power over 20Wh falls into Class 9 (Miscellaneous) hazardous
materials category.

This requires to:
- Fill a “Shipper’s declaration for dangerous goods”

o This declaration form is filled and signed by authorized personnel from Integra Metering
o Lists exact description of shipment conditioning

Iy SHIPPER'S DECLARATION FOR DANGEROUS GOODS
Shippar Air Waytill No.
INTEGRA METERING SAS
12 RUE FONT-GRASSE Paga 10f 1 pages.

j 31700 BLAGNAC

Shippors Reference number

Consignes

I Two complatid and signed capies of this Declaralian must WARNING
ow handed lo the operaior.

TRANSPORT DETAILS

Aport of Departure

—— o |
A . ject 1o [
b, || PassenGeR A
||| ano carco 1
AIRCRAFT \

r S—-—

Shipment

4| airport of Destination NN RADIOAC

" NATURE AND QUANTITY OF DANGEROUS GOODS
v or Identiication Number, proper shipping name, Class or Division (subsidiary risk),
g grou (I FQuiFed) and B OVEF FBauirD Information

)
|

o
Q) UN 3091, Lithium metal batieries contained in equipmant, § 1/ 2 FIBREBOARD BOXES x 0.60 kg 1l 870
| | UN 3091, Lithium metal ballenes comained in equipmant, 9/ 1 FIBREBOARD BOX x 0.30 kg 4 870

Ovarpack used

24 - hour number |- +33 {0)6 67 76 8109

W ! hereby declare that the contents of this consignment
" are tully and accuralely descrived abeve by the proper
are. pac

ry v

" conition for ransport accord
Q intermational and national g
1 declare that all of the a

momal reguiations.
ansport

Vg
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Apply a label identifying the company and address from where the goods are shipped and the address
of delivery. It identifies in addition the quantity of lithium present on the pallet.

The label is designed as follows:

.Frm: To:Addrass of delivery
INTEGRA METERING 545

12 RUE FONT GRASSE
1TD0 ELAGNAC

OVERPACK

UN30391
Lithium Metal Batteries contained in Equipment
XXX Kg of batteries
CONTACT: Mrs LACOMEE + 33 6 58 26 58 26

This label is applied on the film protecting the pallet.

Apply a label identifying the company and address from where the goods are shipped and the address
of delivery. It identifies in addition the quantity of lithium present on the pallet.

The label is designed as follows:

|From: To: Customer delivery Address
INTEGRA METERING SAS
12 RUE FONT GRASSE
31700 BLAGNAC
FRANCE

UN3091
Lithium Metal Batteries contained in Equipment

xxx Kg of Batteries

This label is applied on the handling unit.

Apply a label identifying the hazardous materials category. The label is designed as follows:

This label is applied on the handling unit.

The transporter has to be compliant with dangerous goods.
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