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1.2
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History of the Certfificate

Issue of the Certificate Crate Mladification

SK 20-MI001-SMUDG2, Revision 0 | Avgust 14, 2020 Initial cemificate

Plastic body [N

SK 20-MIDD -SMUDGZ, Revision | | Seplember 9, 2020 (add new (s and R)

SK 20-MI001-SMUM6Z, Revision 2 | Movember 13, 2020 | Software version update

Stminless steel msteral

SK 20-M1001-5MUGGZ, Revision 3 | January 9, 2023 DN125

Instroctions and standards nsed within assessment
Generally binding instroctions

Meter fype was examined in terms of request for given type provisions Government Ordinance
of the Slovak Republic Mo, 14572016 Coll, relating to the making available on the market of
measuring instruments as amended by Govermment Ordinance of the Skvak Repulblic Mo,
1282019 Coll., which implemented the Directive 2014/32/EL of the European Parliament and
of the Council of 26 Febroary 2004 on the hammonisation of the bvws of the Member States
relating to the making available on the market of measuring insfruments as later amended (next
Cicovernment Ordinanee],

Requirements are sel out in Annex Moo | and Annex No, 3 Water Meters (MI-001) to
Government Ordinance of SR No. 14572016 Coll. as amended by Govermment Ordinance of the
Slovak Republic No. 32872019 Coll..

Technical specification used:

OIML R 49-1:2013 Water meters intended for the metering of cold potable water
and hot water, Part 1; Metrological and technical
reqUirements

ML R 49-2:2013 Water meters intended for the metering of cold potahle water
wied bt water. Pact 2: Test methods

DIML R 49-3:2013 Watar meters intended for the metering of cold potable watar
and hot water. Part 3: Test report format

EN 150 4064-1; 2017 Water meters for cold potable water and hot water.
Fart 1: Metrological and technical requirements

EM 150 4064-2; 2017 Water meters for cold potable water and hot water.
Part 2: Test methods

EM 150 404-3: 2014 Water meters for cold potable water and hot water,
Part 3: Test report fonmat

EM 150 4064-5: 2017 Water meters for cold potable water and hot water

Part 5: Installation requirements
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Type marking

Ll rnsonie waler meier — Cedave

Meter is made in following subgroups:

Type of meter [cmpﬂ_mum Class Mominal Chiameter
class

Octave Polvmer D40, DA

I-:I'clal.re .:'11ﬂlfl't|l:55 Steel threaded M) N4, DNSO

connect ns

T30 (1)

Oetave Stainless Steel Floating El) DNSO - DN150

Flanges connections
Chetave Lron Flanged connections CrWA0 — D300

Description of measuring instrument
Meter name: Clgtave ulirasonic waler meter

Type marking: D40 — D300
Deseription of operating principle instroment design:

This pattern for a family of liguid measuring instruments for measuring the volime of cold
witer which has passed through them, They ave an ultrasonic, Manged water cold-water meter
having & (& (permanent Aowrate) from 40 m'/h for the 40 mm meter to 1000 m*/h for the 300
mm meter, all stzes with a OOy tumdown ratio of 500 (R5007.

The Octave instruments are ultrasonic water meters, which use the Transit time method. This
method is based on the physical phenomena where the speed of an ultrasonic wave propagation
is equal o the sum of the speed of the Dow and the speed of soumd of the media at rest, By
measuring the time of the wave propagation of both the upstream and downstream the Tow, it
is possible to obtain the flnid's velocity along the acoustical beam.

Thie meter does not include mechanical or moving parts, and is mainly consist of hollow tbe
body with couple of sensors and electronic messuring unit, when the PCB and software are
prevented by polyurethane from water demape, according to IP6R. The body of water meter
could be with regular design or with reinforced design,

Water meters could be installing for mounting on pipelines in every possible position. The water
meter designed o measure reverse flow

All the meters can be pre-equipped for option of having a signal for remote resding purposes -
automated computerized system (wireless metering system) for controlling of metering of
delivered water quantity, which was nof part of this cectification.

' pecomling o Civermiment Oindsance of the Slovek Bepublic, Annex Mo, | A

% econting o FM IS0 4064212017 and CIML R 4922013 o PENY
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A 1o the EL — type examination certificale Mo, 5K 20-MI0OL-S/U0GT Revision 3 daded Joneary %, 2023
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Prefure No & Ohefave Plastic |"'|r"rr.|fg.'.lr|r'.-'.' il ,ﬁ'.l'.ra.'rrllq'-'.a'\'-.ﬁ'frh'l:'.l' .".I'.Ir|:’|'|'\r."|:'.-..|I pieaelely

Pigture N 2 COetave fron Flanged conrection - Pictire No 3 Octave 5. 58 Floated Flanges
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3.2
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Deseription of snbgroups

Marking: Oetave DXNA0-1N300

The meter can be equipped by following dovices (which was not part of this certilication):

Protective Crown

Dialog 30G- Meters emiiiting o BF signal for remote reading purposes which was nat
[rart of this certification

Encoder and Pulse out {55R) - Wired comimunication, which transmit volume, alers
el 10k

Wobdbus OMS = RE translation of dat, according o protocel meguest

Pulse Outpui Module

4-20mA Dutpor Module

AME Output Module

Py Contagt

Meazuring inseri

The measuring unit group consisis of the sealed capsule of measuring electronic unit, and the
measuring (ube with piczoclectric sensors.

Indicating deviee

The capacity of the counter is 999999609 994 m® for size DNAD up to DN300 and minimum
resolution of the reading is 0,01 Litre (In this case the dot replaced with hyphen). The measuring
umits, a5 the body as well, made of heavy coinpogite materials and protect damage,
contamination and humidity {according to IPG8),

Black digits matked on digital diums or black pointers indicate cubic meters or their multiples
wheress red digits pointers or small digits imdicate submultiples of cubic meters.
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FPrinciple of operation

Pioture No.d: LOD display with key

The potable water enters the meter from the inlet of the meter with initial speed. Sensors have
sent ultrasonic polses during water (Tow, and puolse velocity depend of water flow speed.

Knowing the impalse velocity in stagnant water, 8 mathematical equation is solved, as a resull
of which, the flow velocity is established. The velocity, wolume and the other information is
recurred on LCD display. The water meter is designed to measure the fliow rate and smount of
supplied cold water and wanm water.
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15 Techuical documentation

A number of dimwingg of teehnical documentations are listed in the following table:

| Drawing No. Description

| 397000900 | Octave 10 DN 250 150

E39R0009/00 OCTAVE DN 300 150

32274000703 Body OC TAVE iron 10 cast

[ 32274009/03 Body OCTAVE iron 10 [0

12 ZBA000D | | Bady OCTAVE iren 12 cast

139 100551100 OCTAVE DNS0-DN300 IRON
1301 20551L/00 OCTAVE DN3D-DN150 FLOATING FLANGES

139 130551L/00 OCTAVE DN4D-DNS0 threaded

1391001 1Y4/00 OCTAVE DN 30 [S0 R300 V4.02

1393001 1V4/00 OCTAYVE DN 80 IS0 R500 V4.02

13940011 V4/00 OCTAYE DN 100 150 R500 V4.02

1153500902 Body OCTAVE 1.5 plastic threaded

38815 109/00 | Body OCTAVE 1.5 L=300 threaded 5.5t ]
3RE20100/00 Body DCTAVE 2 L=300 threaded 5.1

3882 1009/00 Body DCTAVE 2 1200 s.st. wio Aanges

| 3914309V 40200 OCTAVE 2" 5.5T THREADED R500

13915000 4/00 DCTAVE 2" COMPOSITE WITH THREADS

| 3005009V AEX PLINVDD OCTAVE | 1/2" COMPOSITE WITH THREADS G2B R250
| 3905000 4,00 OCTAVE | 1/2" COMPOSITE WITH THREADS G2B R250
38R0 1009/E Body OCTAVE T_J_If'-_”iﬁ L—ESU- s.5t. w/o flanpes

All drawings, schemes and technical documentations used during the conformity assessment
are saved in document Mo, NO-455/20, NO-463/20, NO-4T73/20 and NO-56822,

4 Basic technical charaeteristics

Type marking Chetave

Nominal diameter DN mm | 40 [ 5065 [ 80 | 100 | 150 | 125 | 200 | 250 | 300
Indieating range m’ 10" -
Resolution of the reading m’ 004001

Meximum admissible pressure - MAFP6
-ﬁﬂrlﬂ'ng PEGASUTE FaNES bar from (L3 to 10

Pressure Inss - Ap 16

Temperatune class = T5% =
Flow profile sensitivity classes . L, Do
| Fosition - H, ¥

Climatic and mechanical i ¢losed spaces from -23°C to S5°Cimech. class M1, class O for fixed
| enyironments meeters installed owidoor

EII:EI!I’I:_II’I‘I.BEI.‘I.EI.IG- environments - El

The meter may or may not measre reverse flow
REvecs Esuw " | depending an factory aidip, This el b markest o the L3N 1604
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4.1 Additional technical characteristics

Environmental prolection

]
(1P Cade) P 64 _
Weight |4 =% kg
The electronic caid is powered from two batteries size [
+ Battery lithium Thionyl Chloride: 3.6Vdc
«  Mominal capacity | 9Ah
+  Rated voltage 1.6
Power Supply +  Maximmum recomimended continoous cument TO0 mA
«  Maximum | sec. pulse eapability 200 mA
* Volume 26 co
«  Oiperating temperature moge -35 °C to 185 °C
« L L. Component Becognition, MH 12193
Data logger Volumes and alarms date (48 KB, 4130 data points)
Drisplay LCD, 12 digits accumulation volume
Software Type P, Extension |, Rizk Class | (Welmece Guide 7.2)
Version CheckSum i d;i'f_’ggp Iyed
Software version and 4.02.09 GUS9914E [ODI4E
checksum 4.02.17 GOFCCHT |FCCBY
4.02.95 ZFB969A4 | B69A4
(.02 97 BOYESESE S989E
5 Basic metrological characteristics

The maximum permissible ervor {accuracy class):
L% (=0 =)
+ 2% ((h <@ = ) for water temperature (from 0.1 to 30) °C
+ 3 % ((h == () for water temperiture greater than 30 50
For Octave wan with REk:

‘ﬁﬂminal Driameter [ mm Bl i 55 IS{I [ O
Minimum Mowrate i mih | 65 | 05 | 05 | 0.8 | 1,25

ey

Transitional flowrate | ¢ | mYh | 08 | 08 | O8 | 13 | 2,0

1

Permanent flowrate g |m¥h | 40 | 40 | 40 | 63 | 10D

Overload flowrate O |mm| 50 | 50| s0 | g0 | 125

Measuring range R E‘_IFQ| - B

Ritio oty | - 16

Pressure loss - Ap - L
Mominal Diameter DN | mm | 150 | 200 | 250 | 300
Minimum flowrale o mh | 3,125 5 12,5 | 12,5 e
Transitional flowrate | 5 | mom | 50 | 8 | 20 | 30 | /¢

Permanent Mowrate v | m'h | 250 | 400 | 1000 |to0p | |5 !

Overload flowrate 2 mih | 313 | 600 | 1250 [ 1250 | %
Measuring range R L g | B g
H.Htiﬂ EJ'I.E. - I:.,E - T THTe

Pressure foss Ap - 16
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a1
Lk

5.1.2

dafld
For Cetave iwwon with R300:
Nominal Disimeter DN | mm | 40 | 50 | 63 B0 | 100
| Minimum flowrate o m'th | =008 | =008 | =0,08 | =0,125 | =0,20 |
Transitional flowrate h mih =028 0,128 [=0,128] =02 |=032
Permanent fowrate I-é_-l mih | 40 Al 10 f3 L0
Owverlond flowrate h n'th | 50 S0 50 80 125
Measuring range R Qﬂﬁ - = 50 A
Ratio Ouig ) 1.6
Pressure loss i ﬂ|J = | 16
Mominal Digmeter DN mm | [50 | 200 | 250 | 250 | 300
Minimum Mowrate ] m¥h | 205 | 208 [=126] =2 =32
Transitional Aowrate _ mvh | =08 |=128|=202]| =232 | =3.2
Permanent flowrate | ¢y | m¥h | 250 | 400 | 630 | 1000 | 1000
Overlond flowrate O | o' | 313 | 600 | 787.5 | 1250 | 1250
Measuring cange R e = < 500 ¥
Ratio {hith - 1.6
Pressure loss Ap = 16

Authorieed alternatives
500 mm Threaded body meter

A SOmm meter with the same technical specifications as deseribed in section 5, bul with a
threaded connection replacing the flanges

40 e 50 mm Plastie body with thread comnections
As described in the certificate but having a plastic body meter with the following specifications,

Nominal Diameter PN | mm | 40 [ 40 | 40 | 40 | 50 | s0 | 50
 Minimum flowrate Or | m¥h | 0,08 [0,125| 0,16 | 0,08 [ 0,08 [ 0,125 0,08
Transitional flowrate | | m¥k |0,128] 02 |0.256]| 0,028 |0128] 0,2 |0,128
' Permanent flowrate 0 |mm| 16 |25 [ 40 [ 40 ] 16 | 25 | 40
Overlond flowrate ¢ | mvh | 20 [3125] 50 [ so | 20 [3125] so
Measuring runge R Lhih 200 | 200 | 250 | 500 | 200 | 200 | 500

5.1.3

250 mm Meter iron

Flanged design meter as described in section | but with 250 mm diameter having either a £h/Ch
turindown ratio of 500 (R500) or 315 (R315), with the following related Rowrates.

Y The atin (W shall be daosen from OIML Ra9-1 2013 484

wihy
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214 Stainless Stecl Body

Yafld

As described m the certificate but having o Stainless-Steel meter
DNA0-DME0 with theeaded connections, DMNA0-DM 150 wilh Douting Nanges connections with

the following specifications:

‘Nominal Digmeter | DN | mm | 40 | S0 | 65 | %0 | 100 | 135 [ 150
Minimum flowrate | ¢ | m'h | =008 | =0,08 | 2008 [>0.125|2020] 2032 [=05
Transitional floweate | = | mh | 0,128 | = 0,128 | >0,128| 202 [>032| 20,512 [=0.8
Permanent flowraie | m'm | a0 40 40 63 | 100 | 160 | 250
Dverlond flowrate O |mm| so | s0 | s0 | s0 [ 135 | 200 [313
Measuring range R i . <500

Ratio hith | - L6

PE:SEI_JT_E_E-EIE.‘E A I

1.5 40 mm Plastic body with thread connections,

As described in the certificate but having a plastic body meter with the following specilications,

Mominal Diamete N mm 40 e
Minimum fowrate h m'/h | 0.032 Py

Transitionsl Aowrate &) m'h | 00512 h NI T

Permancnt flowrte | O m''h I& E : ; :
Cwerlond fowrate i m'’h 20 1\ ' '
Measuring range K ..-.Q"'JE" - 500 .

516  Oelave (PCBA version 3,0)

As described in the certificate but having altermative internal electronics and the following
additronal functionality (performance not part of this approval):

WFC inductive Addd the ability te communicate (set/get parameters of the

Communication meter) thought inductive Communication

B e Mew measurement scheme for shabat. Walid only for the
l=raeli marked

LCD Addd new icons functionality

Data logger + Real time clock

Addd ability to save Mow and volume
records‘alarms/histogrems

Tamper

Add vandal detection option

Mod Bus

Add the ability to communicate (set’gel parameters of the
meter) through ModBus Communication

Pressure Sensor

Add the {:ptinn £ measure wakcr pressure

AN Thie wwlio D00, shald be chopern from DL RA%] W14 84
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Rosulis of conformity assessment

The resulis of tests, assessments  and evaloations given in the  evalualion report
Mo, NO-S6B21TBER dated lanuary 3, 2023 give sufficient evidence, that the technical design
ol the measuring instrument — Ultrnsonic water meler — type Oclave is in compliance with the
technical requireiments of the Slovak Republic Govemmental Ordinance Mo, 14572016 Coll.
relating fo the making available on the market of mensunng mstruments as amended by
Government Ordinance of the Slovak Republic Mo, 1282019 Caoll, Avnex Mo, 1 and Annex
Ma. 3 Water Meters and with the requirements determined EN 150 4064-1:2017, respectively
OIML R49-1:2013, which are relevant for this type of meter.

Data placed on the measuring instroment

On the shroud, the dial of the indicating device or on an identification plate of every water meter
or in the produet documentation minimum the following data should be markedd:

a)  Manufscturer's name, registered trade nome or registered mark

b} Postal address of manufacturer at which they can be contacted

o) Type of the Liltrasonio water meter

d}  Measuring wnit (m*)

e) MNumerical value of O in mh (O xx) and ratio (4/Ch (Rxxa)

1 Year of production

gh Production sevial number

hy MNumber of EU-type examination certificate and conformity mark

i} The highest admissible pressure if it differs from 1 MPa (MAP xx)

i} Flow direction

k) The letter V' oor H, il the meter can only be operated in the vertical or horizontal position
I} Class of pressure loss if it differs from Ap&3 (Ap XX)

m) The installation sensitivity class where it differs from L0 (Ux D)

nl  The temperature class where it differs from T30

o1 Enwvirormental classification

pl  Eleciromagnetic environmenial class

q) Fora non-replaceable battery: the latest date by which the meter shall be veplaced

Ciptiom 1:

Octave e

A Tuned Measure

5K ﬂ-ﬂ]‘lﬁ-ﬂ-ﬁlum
DMNS0 IP&& ARARXRX
Q3 40 mh T50 | Saberyian
. F 0.16 bar hAAFP :iﬂ I:II.I_"*I‘;I B
y" .I E |

ORI TR
12345
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Oiption.2

i

, T .
dctave (cewnn | |

i Cx3 40 Fn o BPRE  RiH ﬁ |
I . Biatlairy Exp Dabe KO0
2 ot " | |
\ IPEENT 50 | MAP 16 1 E1.0 : .

<

CRRIRR W | rd
SIN| 12345678 ©ARAD

oyl e A g T e e

S

*;

—

“ctave IR

' DN 40 :

| 03 40T E |

|I ._g_E_‘CI:IIEibnr | g

\ IPEE LT 50 | MAF 161 E1 O /
“‘nl SIN | | ¢?WaterTech [

. Hum.rf-u:-hl‘l'lﬂ I:I:.l AF':AI:I L'HI| E«_-H- 182 ESED THRAEL ol

Pleture No. 5 Additional mearking available for WoterTech

OARAD B 3. 00010060 o
bl |6 TR PR P

ORR et

5w e e

M R aE:  DFRE: DETARE DM 200 150 PH 1S
B RIS T

uipuls e i
03 | o Medbui

oi|o0(en] [w-m

X

Pierure Ne, & Dt fabels
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Conditions of conformity assessment of measuring instruments produoced with
iy pe approval

Ulrasonic water meter pul onto the market in line with the progsedure of conformity assessment
according to the Annex No.2 (Module D or F) of the Governmental ordinance should be in
complianes with the technical description by the item 3 of this report and at test should be in
compliance with the requirements determined in OIML R 49-1:2013 and EN 150 4064-1:2017,
Metrological test is performed by testing equipment which should be i comphiance with the
requirements defermined in EN 150 4064-2:21 7 and water al temperature 20 °C £ 10 °C i for
temperature class TS0) in following points of flowrate:

a) Minimum floweate &y = 0 < 1,10,
by Transitional flowmte & < @ < 1, 10%
2] Permanent Mowrate B9Ch = O = {4

A metrological test may only be perforned by a producer, or a notified body respectively in
line with the conformity assessment procedure according (o the Annex No.2 {(Module D or )
of the Governmental ordinance respectively.

Measures asked for providing measnring imstrument integrity
ldentification

1 ltrasenic water meter should be in compliance with the description provided on item 5 of this
Annex and should be in compliance with the marking specified the flem 7 of this Annex. The
number given to the EU-type examination certificate is pul al each piece of the measuring
instrument. Emplacement of the conformity mark is followed by § 15 of the Governmental
ordinance,

Sealing of the measuring instrument

U ltrasonic water meter shall be sealed betore the conformify assessment according to the Annex
Mo.2 (Module T or F) of the Governmental ordinance sealed by following sealing marks:

The Octave meter has five plastic seals:

« two seals are placed on the Sensor Cover Plates screws, one on each plate. On
plastic bodies the sensor covers are seals,

«  two seals are implemented on the meter Face Flate,

« one sedl covers the screw of the Comim. output cover.

Piciure No 7 Emplacement of the seals for secarity imecsares
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8.3  Software Security
The Owtave Water Meter incorporates “Built for Purpose “software (Type P), Access to CPL,
for software revisions, can only be dowe via a specific I-Tag connector on the PCB. In order o
reaich the PCB the meter must be disassembled:
*  breaking two (2] seals,
#  breaching the vacuumed Electronics Compartment,
The legal parameters are stored on a read-only memaory. The legally relevant sofware is
identified by a CRC-32. The user software is not identified by a CRC.
The user software {GUT) does not contain or store any legally relevant dati, Once connected —
it reflects the setup stored in the meter to the user sofbware,
It allows the user to set the meter outpuls and functionality, without the ability to change the
acouracy of the way the meter is measuring,
The connection between the meter and the user software is either RS232 UART or NFC, in both
cases any “set” command is validited by a CRC 1o ensure it came as expected.
The present software version 4.02 is shown on the data label (Picture Moo and No. &), _
1 Reguirements for installaiion, especially conditions of nsage Py
10.1  Installation data: | Mo
Maudel Octave \l
o] {30 20| oNse | oNes | pwso [
Mominal size _ | 14 3
[imeli] Thrended | Threaded . 2.3 3
L - Length without couplings [mm] 100 300 200 200 | 225
W~ Width [mm] o 13 13 165 185 | 200
" H - Overall Height [mm] 155 155 194 20 | 210
Jr - Height above axis [mim] 35 35 40 %0 o
Weight |kg| casr ivon body - 8 9 11,5 15
Weight [kg] pofymer body L4 | .45 - -
;l.-?:reigm [kg] stainlexy steel body 4 . _4 f - 10
Madel  Octave T
[mm] DNIOO | DNI25S | DN150 | DN20O | DN2se | DN3oo
Nominal size [inch] | 4 f % w | Iz
L - Length without couplings [mm] | 300 250 300 150 499 | 499
W - Width fmm] 113 250 | 285 WD | 406 189
H - Overall Height [mm] 155 357 | 24 132 183 456
#1 - Height sbove axis [mim] 35 125 140 165 203 245
Weight [k] cast iron body 32 45 68 06
Weight [ke] polimer body 1.4 - - = x
Weight kg staimless steed bady 13 | 14,4 21 I, = - |
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Picture Mo @ nstalfiation dimensions - Flanged
10,2 Installation requirements

The Ultrasonic water meter is introdused into the operation by a worker having a certilicate for
this activity performance, The Ulirasonic water meter is possible to be put into use after a
construetion in ling with this report and in line with a producer instruction by “Instruction of
installation and conditions of use of water melers™. A measuring instrument should be installed
in direction of water flow arrow marked on the meter body,

10,3 Conditions of use

Within using the measuring instrument, it is needed to be managed by recommendations of a
produger by “Tnstruction of installation and conditions of use of water meters”,
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Assessment done byy” Tng. Viliam Mazir
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