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1 General description

S10F water meters (hereinafter, meters) are applied for fiscal metering, control of supplyand
consumption of water by industrial facilities and municipal services.

S10F meters are complex measuring devices, for which all starting-up and adjustment procedures
should be accomplished by qualified personnel.

While meters are in operation, it is necessary to strictly comply with the requirements of these
Operating Instructions.

The Manufacturer's guarantee is 48 months from the date of shipment for meters which were put
into operation by specialized enterprises authorized by the company-manufacturer.

Recalibration interval is up to 4 years.

The quality system of “SEMPAL Co LTD” has been certified according to 1SO 9001:2008, ISO
14001:2004, BS OHSAS 18001:2007.

If you have any questions regarding procurement, maintenance, operation and servicing of
meters, contact us or our authorized regional re presentatives.

“SEMPAL Co LTD” contact details:
info@sempal.com
Phone/fax: (+38044) 239-2197, (+38044) 239-2198.
www.sempal.com



http://www.sempal.com/

2 Mechanical construction

Meters consist of the following functional units:

- Flow meteringsections (FS) with ultrasonicflowsensors. They may be represented by 1-
path or 2-path configurations ondemand;

- Resistive temperature detectors (RTD) ortemperature sensors on demand;

- S10F electronicunit(calculator).

ULTRA,
Wareg

SONIC
HEYER

Accessories:

- Oncustomer’sdemand meters may incorporate one ortwo pressure transducers
converting overpressure to proportional currentsignal from 4to 20 mA.

- Two supplementary flow meters with pulse outputs can be connected to the meterto
calculate volume in water supply systems.

- Meterswith outputs of "open collector" type or with active outputs can be used.
Maximum output voltage foractive outputs is 10 V. Maximum input pulse frequency is
1000 Hz.
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3 Technical specification
3.1 General information

S10F meters are intended for measurement of cold and hot water consumption, notably the
volume, mass, flow rate, temperature and overpressure of water or fluids with solid particles
under 200 um and solid residue mass of no more than 500 milligram/liter .

Climatic Environment class (OIML R49) is B-C (indoors and outdoors).

Calculatorenclosure protectionclassis IP 65
Flow sensors protection classis IP68

Meters may be operated under the following conditions:

- Atmospheric pressure from 84.0to 106.7 kPa;

- Ambient temperature from 0.1 to +50 ° C (for calculator);

- Ambient temperature from 0.1to +70°C (for flow meter body);
- Relative humidity not exceeding 95 %;

- Supplied network voltage:

220 V (187...242) V, frequency (50 = 1) Hz;
or (36 £5.4) V, frequency (50 £ 1) Hz;
or(24 £3.6) V, frequency (50 £ 1) Hz.

Pressure stage isPN 16 (for DN 20 — DN 600) and PN 25 (for DN 700 — DN 1200).

Accuracy class (OIML R49) land?2

Limits of permissible absolute error of temperature measurements are +0.2 °C.

Limits of absolute error of time measurementist+1minin 24 h.

Average error-free operation of
metersisnot lessthan 50 000 h,
calculatorsis not less than 100 000 h.

Total average life of metersis notlessthan 12 years.



3.2 Calculator functions
The calculatordisplays and transmits the following physical quantities:

- Volume (mass) of the water, m® (ton);

- Volumetricflowrate of the water, m*/h (ton/h);

- Temperature of the water, °c;

- Overpressure of the liquid or water MPa (kgf/cm?);
- Work time and non-work time, h;

- Currenttime (hour, minute, second) and date.

3.2.1 Data logger

The Calculatorstoresinformation on the measured values of flow rate and volume (or mass) of
the water, work time and non-work time, as well as measured temperature average values:

Data logginginterval Data logging depth
Hourly logger 100 days
Daily logger 3 years

The entire stored information and measured parameters may be transmitted viacommunication
interfaces (RS232, RS485, M-Bus).

Measurementinformation about volume of the liquid or water, as well as work time and non-
work time isstoredin the meter nonvolatile memory for notlessthan 12 years after meter power
supply cut.

3.2.2 Display

Number of digits displayed by the calculator:

Parameter Number of digits
Volume (mass) of the water 8
Volumetricflowrate of the water 5
Temperature of the water 5
Overpressure of the water 3
Work time or non-work time, current 7
time
Date 8
Display resolution:
Parameter Resolution
Volume (mass) of the water from10” to 1 m® (from 10" to 1 ton)

Volumetric (mass) flow rate of the water | from0.001 to 0.1 m°/h (from 0.001
to 0.1 ton/h)

Temperature of the water 0.01°C
Overpressure of the water 0.1 kgf/cm? (0.01 MPa or 10.0 bar)
Operation time or out-of-service time from10° to1h
Currenttime 1 min
3.2.3 Tariffs

The consumer may set the day/night tariff mode. If done so, the time for the beginning of the
night tariff and the time forthe beginning of the day tariff can be set. When the tariff mode is on,
all stored parameters, such as volume, mass, are stored and archived in separate meters for day
and night tariff.



3.3 Approved meter data

DN Min. Transition| Nom.
mm | flowQ; | flowQ, flow
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4 Data communication

The meter has following datacommunication channels:

Communication channel Completeness Description

RS232C Basic Connection to computer, modem

USB Host On demand Storage of logged information on USB Flash
RS485 On demand Modbus protocol support

M-Bus On demand

Note. Either USB or RS485 may be ordered.

Information interfaces

The meter has the following interfaces for data reading:
— RS232;
— USB Host;
— RS485.

RS232 is delivered in basic variant and enables meter connection to a computer, modem (wire
modem, GSM/GPRS modem). The same interface provides data transfer from the meter to a
computer.

USB Host is used for connection of USB Flash (no limitations for USB storage capacity) with FAT or
FAT32 initialization. Data storage on the Flash in «Check» mode is accomplished through

connections of the USB Flash the relevant USB port. Inthis case all data collected by the meterare
recorded.

To speed up the process of recording, the device records only information that has been stored
from the time of the last recording on current flash. On demand the whole data array can be
logged.

RS485 supports two data communications protocols:
“Sempal” internal protocol for data exchange between meters;

— Modbus RTU protocol.
The consumer is able to choose the type of the applied protocol.
While applying “Sempal” protocol, meters can be integrated via RS485 interface. In this case, only
one meter is connected to the external communication channel (modem, RS232). It provides
access to the entire chain of meters.
Modbus protocol enables the meterconnection to the Modbus network. Current status and data
loggers are accessed. The interface rate is adjusted by the customer.
USB Host and RS485 interfaces are delivered by customer's order.




RS485 with Sempal communications protocol

RS232 PC
Modem or direct link to the PC RS232/RS485 transducer —>
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RS485 interface gives apossibility to connect several meters (or other devices manufactured by
SEMPAL). The total length of RS485 communicationline isup to 2 km. The connecting cable must
have 120 Ohmresistance (jumper between 7and 8 contacts of the connector). The diagram
shown below isintended for connection of RS485 cable (wired by the customer). Twisted pair has
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Cable connectors have to be connectedto 71 connector of each meter’s cable.
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Analog interfaces

On customer’s demand an integrated unit can be mounted into the meter. It has following
options:

- Possibility to measure pressure;

— Two line outputs;

- Two switching outputs.

Line outputs

The consumer shall adjust the type of each output independently —voltage-operated or current-
operated. Voltage-operated output may be used for voltage from 0 to 10 V. Current-operated
output may be used for current 0 - 20 mA.

Output capacity of voltage-operated output is 20 kOhm. In this case accuracy of representation of
the measured value does not exceed 1 %. Maximum current is up to 10 mA.

Switching outputs

For each of switching outputs the following type can be set:

- Active output. Voltage «1» =10 V with current up to 10 mA. Input current is up to 20
mA;

- Open collector. Maximum voltage 40V, current 20 mA.

Type of each output is adjusted by the customer independently.

Line output functions

Each output is configured independently and can be operated in the following modes:
- Linear proportional output;

- Threshold output;

- Adjustment.

Proportional output

Each of outputs may be adjusted to formthe outputsignal (voltage or current), in proportionto a
certain meter measured value.

Informational parameters may be represented by:

— t1, t2,— temperatures measured by temperature sensors TS1...TS2, respectively;

- P1, P2 — pressure measured by pressure sensors PS1and PS2, respectively;

— V1, V2 —-water volume;

- m1, m2 —mass flows of the water.

The customer chooses an informational parameter and adjusts the parametervariation range and
the output signal variation range.

Threshold output

Threshold output operates by the following algorithm.

An informational parameter is selected and two threshold values are set —on threshold and off
threshold. If the value of informational parameter exceeds the threshold, output is set to «1», if
the value falls below the threshold —itis set to «0».

Adjustment

In this case each output represents one adjustment channel.

The consumer sets parameters for circuit adjustment (transmission ratio for the channel and
response speed) and regulated parameter.

The following adjustment algorithms are used fortemperature adjustment. The customer's preset
temperature for specified temperature sensor is maintained.

Switching outputs functions
Each of switching outputs is configured independently. The output type and the information al
parameter are set.
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Switching outputs always operate in the threshold mode. This mode corresponds to the threshold
mode of line outputs.

5 Meteroutputs

Depending onthe order, meters may have two analog output voltage signals (0...10V) or current
signals (4... 20 mA), proportional to:

- Temperature of the liquid (water);
- Overpressure of the liquid (water);
- Volume of the liquid (water).

Outputimpedance of analog potential outputs is 50 Ohm, maximum load current is 10 mA.
Maximum load resistance for current outputs is 300 Ohm.

The limitforreduced voltage errorforanalogoutputs at load resistance of not less than 20 kOhm
is+1%.

The limitforreduced currenterror foranalogoutputs at load resistance of not higherthan 300
Ohmis £1%.

Nominal supply voltageto meters may be 220 V or 36 V, or 24 V AC at standard frequency of 50
Hz.

The meter may also have standby powersupply (batteries). The standby power supply unit
operationtime depends on the meter configuration. Having no linear outputs and pressure
measuring devices operation time of fully charged batteriesis not less than 15 hours.

The Calculator has two active pulse outputs with voltage «1» 3,3 V.

Maximum pulse repetition frequency is 1000 Hz.
Maximum load resistance is 10 kOhm.

Range of pulse weight setting (set by the customer) isfrom 1to 9999999 pulses/unit. Where
«unit» is unitof measurement of the converted physical quantity. The customer may select the
following physical quantities: volume (pulses/m®), mass (pulses/ton).

Powerconsumed by metersdoes notexceed 7VA.
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6 Design and functioning

The transit time principleis based on time difference measurements. When the ultrasonicsignalis
transmitted toward the upstream side against the flow direction, more propagation time is
required (T1). On the other hand, when it is transmitted toward the downstream side with the
flow direction, the propagationtime isless (T2). Thatis, the signal is delayed orspeeded up by the
moving fluid. The difference in time between "T1" and "T2" is proportional to the flow velocity,
and the flow volume can be calculated by multiplying it by the cross-sectional area. Temperature
of the liquid (water) is measured by platinum resistive temperature detectors.

The flow rate measuring process is continuous. Itis conducted several dozen times per second
and the obtained data are collected. Once asecond, flow data are read and volume is calculated.
Temperature and pressure measuring cycle is provided in every 2 seconds. Each measuring cycle
lastsfor 1 second and includes both measurements of flow rate and the process of the devise self-
diagnostics.

The meter can have one or two channels depending on customer’s request. Each channel may
serve one circuit of water consumption system. So, the meter can perform metering in two
circuits at the same time (depending on the required configuration).

Every channel is, actually, an independent computational channel that may process available

measuring data (temperature, flow rate, volume, mass, pressure).
Computational channel may have one of the following metering modes:
— «Out of metering»
— «Metering»

— «Stopped».
Switching of metering modes is provided in the «Setup» Menu.

«Out of metering» Mode

This mode is set at shipment and is served for bringing the meter into operation. It is not for
metering. Inthis mode itis possible to provide operations like zero setting, parameters editing (for
example, system of units).

«Metering» Mode

Thisis the mode for metering. While switching to this mode from the « Out of metering» mode, all
integral parametersand logged data are deleted. In this mode, all operations that caninfluence
measurementresults are forbidden.

«Stopped» Mode

Thismodeisintended forstopping operation of the watervolume calculation without terminating
registration. Storage of all integral parameters and data archiving for this channel is suspended.
No errors occurring in measuring channels are displayed and recorded.

When required, the channel can be switched once again to the « Metering» mode without
resettingarchived dataandintegral parameters. If it is necessary to reset parameters, switch the
channel to «Out of metering», and then to «Metering» mode.

All changesinchannel operation modes should be fixed in the logbook, as well as the date and
time the current mode has beeninitiated. Such data can be displayed while reading the meter
currentstatus.

Pulse channels that are measuring volume have no connection with calculation channelsand
operate independently and are able to measure volume only.
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Maximum number of ultrasonic flow measuring channels depends on type of applied flow meters

— 1-path or 2-path flow meters.

7 Preparation for operation

1. Make sure that supply voltage specified on the calculator plate correspondsto real supply
voltage.

2. Connect the power supply cable to the three-pole socket.

3. To getskillsof the meteroperation (after its purchase prior to installation at the facility)
and to check the device operation ability together with ultrasonic flow sensors, it is
recommended:

- Fillthe measurement transducer with water

- Remove air bubbles

- Connect to the appropriate cables of flow sensors.

Marking on cable lugs of flow meters main (standby) and their
arrangement with regard to the flow

Cable appllcatlpn Marking on For modification of For modification of
(connected unit) the cable
Accuracy class 1 Accuracy class 2
Marking Arrangement Marking Arrangement
first
Fl i
S1of channel 1 All 11 (11p) downstream 11 (11p) without any
First down reference to
FIS2 of channel 1 Al12 12 (12p) 11 (11p) the flow
stream

- Connectthe cable (main) to the calculator.

14



R1OF Jinasonc

While sensors are properly connected there are no error messages on Calculator’s display. At that
«Chan 1: notin work» periodically appears. The flow meter should show zero water flow. If so, it
is possible to set the hydraulic zero in the «Setup» Menu mode.

Warning!
Hydraulic zero setting must be done for flow meters of DN 20 — DN 400. For other flow meters
with nominal diameters exceeding 400 mm setting of hydraulic zero is not required.
Follow “Instructions on hydraulic zero setting” (attached as video guidance and appropriate
comments).

To switch the meter off, it is necessary to disconnect the 3-pole plug from the socket.

7.1 Meter control menu
Reference designations

These buttons have the following functionality:

[I)— Right, [1] -Up, @ - Down, @ - Left.

Moved to the nextitem, if the corresponding button has been pressed (in this
[B case, button "Right")

«Channel 3» > } "Channel 3" — meansthat thereisa continuation on the next page with

therelevant heading

"Channel 3"

Menu items on the display

Service modes Signs"P» «"indicate menuitemthathasbeenselected and willbe
4 initiated, if button "Right" is pressed. Press button "Left" toreturnto
P Check 4 the previous menu.

Setup

Arrows" " and "{ " indicate the item of the menuto transferafter pressing buttons "Up" and
"Down", respectively.

To get access to certain modes, the password is required. In this case, after pressing the button
"Right"it is required to enterthe password.

15



Parameter editing

Editing of parameters can be done in three following steps:

— Indication of parameter current value;

— Editing process will start after pressing the button «Enter»;

— Indication of the result of editing after exiting of Edit process.

After pressing «Enter» button the «@ » symbol is appeared on the indicator and it
means that editing mode is activated.

There exist two modes of editing:
- Editing of the digital value
- Selection of the variant from the list

Editing of the digital value

Minimal
value
0.0000

!

Sign" " indicates to the digit position being changed at the
moment. To changed digit position, press buttons "Up" and "Down".
To transferto the next digit position —press button "Right". To
complete editing, press button “Left". After that the sign" om
disappearsandtheindicatorwill display the stored parametervalue.

While editing digits with the floating point, the value may differfrom the entered one by digit, as

itisrelatedtothe special features of the internal datarepresentation.

Selection of the variant from the list

Parameter

!

Sign" [ to the left from the parametervalueindicatesthatitis
suggested to make selection fromthe list. Change of their parameter
valueiscarried out by pressing buttons "Up" and "Down". To
complete editing, press button "Left".

If during editing process, it became clear thatthe parameter should be leftunchanged (for
example, "Right" has been pressed), the process of editing may be interrupted without changesin

the parametervalues by pressing buttons "Up" and "Down" at the same time.

Notes:

1. It should be noted that continued pressing of any button will initiate, in 0.5 sec, repeated
entering of the button digit at the rate of 3timesa second.

If, during 10 min., no button was pressed, the meterwill switch from selection of the mode or

password enteringto the "Indication of basicparameters" mode.

2. If aninvalid parameteris entered, the meter will display an error message. Pressing any button
will deletethe error message and returntothe previous menuitem.
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7.2 Operation procedure

All measured values, parameters of the meterand the meter control commands are described in
several sections — meter control modes.

Separate service modes («Setup», "Verification") require a password to access.

«Display of all measured parameters» Mode

Being switched on, the device goes into the mode of displaying all measured parameters: all
temperatures being measured, all measured flow rates and volumes, and measured pressures.
To transfer to other operation mode, it is necessary to get into the main menu.

The main menu is used to select each parameter of the computational channels, all measured
parameters, or to select certain additional meter modes.

«Calculator Channel» Mode
Displays all selected parameters of computational channel.

«Service » Modes
In this mode, the following items of the menu are displayed: «Check», «Setup», "Verification",
adjustment of communications channels parameters, modem, units, ...

«Check» Mode

«Check» Mode is intended for display of parameters to be controlled. «Check» Mode does not
interrupt measuring process and may be used both by representatives of supervising agencies and
by the customer. In particular, this mode depicts meters that are being in «Setup» and
"Verification" modes.

This mode is used for reviewing the meter data history and the logbook of events. Copying of
information to the USB Flash is possible in this mode also.

"Setup" Mode

"Setup" Mode is used by the customer for putting the meter into operation and is intended for
setting hydraulic zero of volume measuring channels (the required initial balancing of the
measuringsection), enteringthe required parameters (pressure, watertemperature, ...), aswell as
f selecting the metering mode.

It should be remembered that afterthe meteris put into operation (the meteris in the metering
mode "Register") is not possible to access the "Verification" mode. Apart from that, there is no
access to such items of "Setup" menu that should not be changed while in metering.

"Verification" Mode

"Verification" mode isintended forassessment of measurement errors and calculation errorsin a
number of basicmetrological parameters of the meter, as well as for checking correctness of the
display.

"Verification" mode is used forautomaticchecking of the meter metrological characteristics in the
course of the periodicverification. Verification can be carried out by the manufacturer only or its
authorized representative with participation of the auditor.

“Limit prolongation” Mode

Itisintended forpassword enteringif time limit prolongationis needed. In this menu, a password
isrequestedto prolong the limits for operation or for disabling this mode. Passwords are issued
for a certain date and are valid for 24 hours. This mode is accessible only, if it disabled at
shipment.

«Password entering» Mode

Access to service modes «Setup» and "Verification" is provided only after the relevant
passwords are entered to avoid unauthorized access to parameters stored in the calculator. The
consumer has to enter a password after a relevant mode has been chosen in the menu.

The manufacturer has set the following standard passwords for service modes :
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MODE STANDARD PASSWORD

«Setup» 25205757

"Verification" 31415926

At customer's request the manufacturer may set INDIVIDUAL PASSWORDS for service modes,
which is equivalent to the additional ELECTRONIC SEALING of the calculator and guarantees
protection of collected information from unauthorized persons.
The password is represented by 8 digits and must be entered to get access to one of the service
modes.

Symbols «*» on the indicator mark bits for entering password digits.

Non-masked (open) value of input digit is displayed only at the digit place, in which
entering of the password digits is required (editing).

While entering a password, press the buttonE] to move the cursor one digit placed to
the right to change certain places of the password.

Pressing button@ and® changes the value of the edited digit.

Pressing button @ —terminates entering the password.

Ifin 10 min no button was pressed, the metertransfers fromthe «Enter password» mode to
«Display of basic parameters» mode.

Figure gives an example of password entering to get access to the «Setup» mode.

SELECT MODE Enter password )

(@] MNCheck SETUP
<4— » Setup | <<0****::>**
Y Correction 1

Passwor
correct?

@l f No

o)
» Set zero < «
VPressure —

I
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7.3 How to start metering process

To start metering process, please follow next steps:

1.
2.
3.

Open valves and fill the system with water.

Make sure there are no leaks while fixing flow meter on the pipeline.

Withstand the operating conditions of the system for at least 15 minutes for completion
of the transition process and the removal of air from the water.

In the steady state the calculator screen should display current water flow rate. Error

massage should not be presented, while periodically appears «Chan 1: not in work».

4.

0.

Slightly loosen the clamping nut on flow sensors and purge air.

5. Close valves on both sides of the flow meter.

6. Enterinto «Setup» mode (password to login 25205757) (VIDEO HELP-1-2).

7.

8. If necessary, install the Sl system of units (default on GHS), for this follow the algorithm of

Install hydraulic zero for each flow measurement channel. (VIDEO HELP -3).

actions shown below (VIDEO HELP -4):

Setup

)

Setup

|
> Set zero «
! Syst. of units

77777777 @ Syst. of units Select unit system;
|

CGSor 8l

I Sl

Set the error mode ranges (VIDEO HELP-5):

Setup

v)

|

»Set zero -«
| Syst, of units

Setup

Mode of processing of ranges errors

,,,,,, E] Range errors

-"Mot proc.” - errors are not processed

-"Only rec.” - errors are recordedin the archive, but metering is continued

Mo process -"Process” - errors are recorded and processed like errors

10. Setthe completion of the contract hour day (VIDEO HELP -6):
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11

Setup

®1

Setup
A

»Set zero <
Y Syst. of units

Contract hour

0o

Installation of contract hour is over
daysto form by the day archives

(from 0to 23)

Set or cancel application of daylight saving time (VIDEO HELP -7):

Setup
Setup
A
> Set zero -

! Syst. of units

Use daylight
saving time?

Yes

Apply or not automatic switch to daylight

saving fime

12. Check and, if necessary, set the time and date (VIDEO HELP -8):
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Setup

(v

|

»Set zero -«
1 Syst. of units

Setup

Set date

07/08/2013 15:48

Setting of exact calendar time and date.
- If the new date is less than previous, all archives are deleted
~If in new time hour is less than in previous one, all archives

are deleted

13. To complete the entry in “Metering” (work) mode (VIDEO HELP -9):

14.

15.

Setup

&2

Setup

A
»Set zero -
Y Syst. of units

A

!

Work mode

»Calc. chan.1

(E] Work mode of

channel 1

there should be no error messages.

"Waorking"

Exitfromthe “Setup” and check the flow meter—itshould show zero water flow. Message
“Chan 1: not in work” on the screen does not appear.
Fully open the shut-off valve. The flow meter should show the current water flow, thus
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8 Marking and sealing

The meter components are sealed to prevent unauthorized access to adjustment. The calculator is
sealed by applying two ink seals with symbols “CEM” on front side and special hidden manufacturer
symbol on back side. Seals are placed on Calculator’s side panel fixing screws and on flow sensors.

Security seal Security seal

These seals may only be broken by authorized laboratories in case of testand reverification of the
meter. The sealing must be provided by an authorized laboratory using the sealing stamp and the
security mark.
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9 Procedure for installation and mounting

9.1 Unpacking and degreasing

Unpacking and degreasing of meters are carried out afterthey have been keptindoors for 2 hours
at ambient temperature from 10 to 30°C and relative humidity of no more than 80 %.
To unpack, please follow the instructions:
Open the packing boxes;
— Take out the package with the calculator and operational documentation;
Check completeness of the meters according to your order;
Take meter components out of the packing boxes, visually inspect and make sure that
there are no mechanical damages, coating and isolation faults in connecting cables.

9.2 General requirements to the place of Meter’s installation

While choosing the place for Meter installation, please pay attention to the nearby radio and
television stations (radiofrequency interferences), subways (pulse interferences and “noise” in
powersupply lines), closelocation to high-voltage overhead transmission lines (electromagnetic
interference), powerful electric motors (supply line surges), equipment operating with large
transformers (magnetism), and close vicinity of electric welding equipment (all types of
interferences). If such interferences are available, length of communication lines between flow
meters and the calculator must be minimal and theirlength should be determined by the level of
interferences at the particular facility.

To reduce the level of interferences from the overhead power transmission lines, it is
recommendedtoinstall RFfilters. The level of electronicinterferences can be reduced by applying
additional estimated screening devices around the meter and the source of interferences. The
effect of interferences can be significantly reduced by using the shortest possible connecting lines.

Places of flow meter and temperature sensor installation must be protected from direct contact
with water, dirt, oil and aggressive fluids.

The content of acid and alkalivaporsin the area of premises where meters are installed must be
within the sanitary norms and rules.

While mounting the flow meter on the open air, itis recommended to provide protection from
direct contact of ultrasonic flow sensors with precipitations.

Installation of standard flow meters with possible short time flooding is permissible when the
following means for protection are applied.

Places forultrasonicflow sensors or temperature sensors connection must be protected from
contact with water by applying ceiling couplings, profiled sealing components or other means
recommended by the manufacturers.
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9.3 Configurations
Configuration 1

Calculator

(Water meter)

TS1 FS1 T

One water meter
Main function is measurement of the water volume (mass) or flow rate

Configuration 1/1

FIS“12”

FIS“11”
FS1

One water meter
Main function is measurement of the water volume or flow rate

Configurations 3

Calculator
Ir_Water meter ]
— | =T AREE
FS1 Water supply pipeline
TS1
< ||;f[i <

FS2 L
T2 Water supply pipeline

< [liﬁ S

Two independent water meters
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9.4 Requirements to the place of flow meter installation and arrangement

Flow meter should be installed as far as possible from the source of vibration, physical shocks,
electromagnetic interferences (electric motors, pumps, compressors, etc.). The pipeline with
installed flow meter must be protected from effect of electric current by protective grounding
circuit.

The distance between the flowmetering section and the place of the calculator installation must
be minimal and should not exceed 100 m.

In any case, the flow metering section must be always filled up with water because of measuring
principle. Other way meter stops operation and an error message is displayed.

Flow metering sections can be mounted vertically, but, in this case liquid must be supplied
upwards to provide filling of the flow metering section with water.

If flow meter operates in conditions, when flow metering section is not completely filled with
liquid due to interruptions in liquid supply or when contaminated liquid (detached scum, rust,
etc.) isused, it is preferable to apply the variant of installation presented in Figure.

Horizontal

To remove the liquid from the lower section of the pipeline, the drain valve is foreseen.
While installing the flow meter, please, pay attention to the following requirements:

- the pipeline section chosen for flow meter installation, should be located in
horizontal plane (a deviation from a horizontal within the limits of +20°).

- bushesforflow sensors are alsoarrangedin horizontal plane with adeviation from
a horizontal line no more than £20°.

Minimal straight pipe distances downstream and upstream of flow disturbances in accordance
with specified meter accuracy should be not less than mentioned in the Table
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Structural

condition Upstream straight pipe length Downream straight pipe length
L=10DN
90° bend &i‘ ?
L=10DN L=100MN
T shape r|j'1 __ L=30DN - X_HE)
Jnint ﬁ K[ ﬁ Flow Senso
L=10DN
Increasing
Diameter E
Reducing
Diameter E
Control L=30DN L=5DN
velves b
Flow sensod
Flow control at upper side Flow control at lower side
=5DNh
Stop Valve
Flow Sensor
Chuckvalve
Pump

L=30DN
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9.5 Installation of meter componentry

Pipe branch with sleeve nut, which is included in delivery sets for DN20 and DN32, is a part of
straight section and applied for further weldingto pipelineto create required distance of straight
section.

The axis of a branch pipe and straight section should be a uniform coaxial line without significant
jogsand bends. Transition ‘jump’ from a branch pipe to a pipe should not exceed 0.5 mm (+ 2.5%)
for DN20 and 0.8 mm (% 2.5%) for DN32

It is strongly prohibited to apply another place of FS to prevent FS revolution (PS connectors, FS
body, faces with marking).

While connecting flow meter’s flange to the pipe, the flange bore can be reamed to external
pipe diameter with the least allowable tolerances. The schemes for flange welding are given.

Flange mountingtothe pipeline should be carried out without metal sagging on the internal pipe
surface. Otherwise change of velocity profile can lead to additional meter error.
After flow meter installation the flange painting should be done.

WARNING!
Please avoid welding of flanges to the pipeline if flow meter has beeninstalled! i can lead to flow meter
damage because of overheating.

27



9.6 Procedure for installation of flow meters

The below procedure for installation of flow meters is applicable to DN32 - DN1200.
DN20 is delivered with the installed and sealed flow sensors that can be dismantled at the
manufacturer's place only.

After mounting the measurement transducer on the pipeline, it is necessary to install ultrasonic
flow sensors as follows:

— If necessary, remove dirt and contaminations from the internal surfaces of bushings;

— To prevent fixing nuts and water meter material from diffusion, lubricate the bushing
threads and the lateral cylindrical surface of ultrasonic flow sensors with graphite containing
lubricant;

— Working surface of flow sensor (butt end) must be free from lubricant;

— Install ultrasonicflow sensorsinto the bushings (pockets) of the flow metering section.
Marking is applied on cable outputs for the delivered sensors of meters modification for Accuracy
class 1*. This being the case, the flow sensor with marking “11” (or “21” for the second flow
measuring channel) must be inserted into the branch pipe of the flow metering section located
first downstream liquid flow (water), the flow sensor with marking “12” (or “22” for the second
flow measuring channel) into the second branch pipe of the flow metering section**,.

While connecting FISused inthe 2-path FS, follow guidance in Chapter 7 of this Operating
Instructions.

— In tightening FIS nut, the torque applied to the wrench must be equal to 40...45 N-m,
and provide forthe «zero» gap between the mounting surface of the FS and the ring plane of the
FIS outside its sealing gasket. For FIS fitted on FS of DN 32, the torque must be equal to
18...20 N-m.

* There may be no marking on cable output of sensors delivered with meters modification
for Accuracy class 2.
** This instruction is compulsory for meters of Accuracy class 1 only.

WARNING!
Ultrasonicflow sensors contain piezoceramicelements and thin-walled design elements, which

have the increased fragility and do not permit shock and excessive compressing loads.

Considering the above-mentioned,
IT IS FORBIDDEN TO:

— To change places of flow meters intended for different measuring channels;

— Intransporting and mounting, to drop ultrasonic flow sensors or knock them;

— To install and dismantle flow metering sections with installed ultrasonic flow sensors
(except for cases when the flow meter is delivered with installed flow sensors);

— To carry out welding or fitter's works on the line near the flow metering sections with
installed ultrasonicflowsensors (except for cases, when the flow meteris delivered with installed
flow sensors);

— To apply extra heavy torque for flow sensor tightening;

— To dismount flow sensors stuck to the flow metering section, while accomplishing
current and regular servicing.

Procedure for installation of pressure transducers

Pressure transducers shall be installed strictly in the vertical position. The use of taps is
compulsory!

Procedure for Installation of the calculator
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Calculator can be mounted in the horizontal position (on the table, on the stand or on a special
shelf) or vertically (on the wall or instrument board).

To install the calculator, use two angles (part of the delivered set) and brackets on the calculator
side walls.

The calculator ground contact is connected to the three-pole plug and must ensure reliable
contact with the grounding circuit on the premises the device is mounted in.

Gasket and connection of cables
Afterinstallation of all meter components they must be connected by applying cables delivered
with the device as follows:

1) Laying of cables;

2) Connection of cables to the calculator, temperature sensors and ultrasonic flow sensors.

Laying of cables shall be carried out by taking into account the below requirements:

— cable fastening elements must exclude the possibility of their contact with the pipelines
and other elements of the construction that have temperature below minus 40 °C or exceeding
70 °C;

— Measuresshould be taken to protect cables from mechanical damage by laying them in
pipes, hoses, boxes, etc. It is permissible to a cables intended for the same meter in one
protection construction;

— In mounting two and more meters of one water supplying facility laying of cables to
each of them must be carried out in separate protection constructions separated by not less than
5 cm to prevent any mutual electromagneticinterferences effects.

— After the cables had been laid, they must be connected to the meter components by
taking into account the cables marking.

Excessive cable length must be carefully rolled and allocated in the device enclosure or
nearby.

WARNING!

e ltisforbidden to lay cables along power supply lines or their protective constructions.

¢ In the event the meter is energized from the power supply network of 24 or 36 V, measures
should be provided to exclude the calculator or sockets connection to 220V - for example, 220V
sockets must be located at a distance that exceeds the meter power supply cable length.

Connection of the cable and its components to the calculator and to all sensors must be
carried out as follows:

In defining ‘switch’ positions on connectors of the connected units and elements of the cable,
plug connectors carefully without appreciable effort and avoiding mutual rotation of the
components being joined; the sleeve nut should be tightened last to prevent possible crumpling
(bending, breaking) of the connector contact parts (pins) at partial lengthwise coupling.

In connecting sensorsto cable connectors one should strictly comply with the marking applied on
the label attached to cables and cable lugs of flow meters.
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10 Data reading

Data reading from the display
The main menu of the meter includes the following:
— Display of parameters used by each calculation channel: flow rates, temperature and
pressure, as well as calculation channel results — current and integral parameters.
— Display of all measured initial parameters —all flow rates, temperature and pressure —
current and integral parameters.
— Display of current errors (if errors are not available, the menu item is not highlighted)
— Access to service menu.
After energizing, the meterisin the mode displaying all measured parameters.
In «Check» mode, the user may review the data logger (hourly and daily) and the logbook of
events.

Data copying to USB Flash
If the meterhastheinterface forthe USB Flash (depending on the order), ALL information can be
copied to the USB Flash. Any USB Flash may be used, with FAT or FAT32 file system.

To copying, perform the following operations:

— Connect a USB Flash to the relevant port;

— In «Check» menu, select “USB Flash”

— Select the data store mode —«Copy» or «Copy all».

— Wait for the message of operation completion.

«Copy» or «Copy all» modes differ, as in the first case, only that information is copied that
hasn't been copied to the Flash before. The second mode is intended for copying all available
information stored in the archive.

Reading via RS232

In its basic configuration, the meter has RS232 interface, which enables connection of the
computer, data reader or modem.
In connecting to the computer or data reader, the procedure is described in the operating
instructions forthe Data Reader or data readersoftware. No additional operations with the meter
require.
To work with modems, the meter must be configured. To do so, in menu «MDMp, select the
required type of modem. Modem drivers can be downloaded by applying special software. If
necessary, the consumer can add new or modified modem drivers.

After connecting the modem, two variants of the communication channel control.

— wire modem or GSM modem in CSD mode of data transfer (hereinafter, CSD mode)

— GSM modem in GPRS mode of data transfer (hereinafter, GPRS mode).
In CSD mode, the meterwaits forthe incoming call. Afterthat, the meter picks up the receiver and
establishes the communication channel. After that, it waitsincoming commands to transmit data.
In this mode, it is possible to set the time interval, during which the meter will pick up the
receiver, as well as the number of ringing signals to respond. This procedure is used with wire
modems connected in parallel to ordinary phone sets.
In GPRS mode, the meter communication with the server is provided via Internet. To do so,
network access parameters must be determined. Settings of GPRS (entered by applying special
software only - available free of charge on the company's web-site):

— Access point name GPRS —provided by the mobile network operator;

— User's name — provided by the mobile network operator;

— Password — provided by the mobile network operator;

— IP address of the server —real IP address of the computer to contact. This address is
provided by the Internet provider;

— IP port of the server. This parameter depends on the server settings.
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The device may communicate to provide information on the following events:

— Ifrequested. Incase of the incomingcall, the device immediately disables and initiates
GPRS Channel

— By task scheduler. Periodicity of meter communications. The following time intervals
are possible — once a month, once a week, once a day, or with preset interval in hours (for
example, every 3 hours).

Reading via RS485

The meter maintains two communication protocols (selected by the user from the menu) —
Sempal and Modbus. In any case, the rate of data transfer (2400, 4800, 9600, 19200, 38400,
56000, 115200 baud) should be selected. In Modbus protocol, parity verification mode can be
preset.

Sempal protocolis intended for connecting several meters. So, somewhat like a network can be
created. Inthis case, it will be sufficient for only one meterto have access to the external network
(modem, computer, ...). Access to any network connected meter is accomplished through the
main (the one with the external connection) meter.

Modbus protocol is intended for connection of meters to the Modbus network. The protocol is
maintained by Modbus RTU. Options to enable current Meter data and archived Meter data
reading are available.

11 Error codes

Diagnosticerrorsare subdivided into groups depending on their priority. The smaller the number
or the group the more importanterror is. Apart from that, error code includesits number and the
number of the measuring channel where error has been occurred.

Let’s examine the error example:

Error 1.3.1
Short-circuit in TS1

Here, 1.3.1is an error code that denotes the group (first digit), error number (second digit) and
the number of the measuring channel (third digit). In this case, the number of the measuring
channelisthe number of the temperature sensor. One error occupies two lines on the indicator.
Therefore, two different errors may be displayed at the same time (indicator has 4 lines). Code of
the above error will be represented in the printout as «1_3_1».

System errors

As mentioned above, the lower the number of the error, the higher its priority. System errors
have no priorities. System errors are errors of internal meter’s hardware, which generally close
out operation of the meter. In case of such errors parameters are not measured. System errors
are displayed on the indicator as follows (example):

«SYSErr02»

The number meansthe error type. If possible, the system errors are registered in the logbook of
events with comments.
In case of a system error, the meter should be returned to the manufacturer for repair.

Group «0» errors

This group «0» includes the following errors:
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— «0_1_0» - Error of flow rate measuring unit. Flow rate measurement in both channels is
impossible.

— «0_2_0» - Error of ADC. Temperature measurement in all channels is impossible.

— «0_3_0» - Error of calibration for temperature sensor.

— «0_4_0» - Error of calibration for pressure sensor.

Group «1» errors

Thisgroup includes errors referring to temperature measurement (sign «x» specifies the channel
number):

— «1_1 x» - break of temperature sensor x.

— «1_3_x» - shorting (short-circuit) of temperature sensor x.

— «1_4 x» - faulty temperature sensor x. Resistance of specified sensor goes beyond
permissible limits.

— «1_5 x» - error of temperature sensor x coefficients. Wrong coefficients have been
entered for the specified temperature sensor. This error may occur after sensor calibration or
while manual entering new values during verification.

— «1_6_x» -temperature sensorxis below the permissible level. Temperature measured
by specified sensor is below the permissible level (below -50°C).

— «1_7_x» -temperature sensor x exceeds the permissible level. Temperature measured
by specified sensor exceeds the maximum permissible level (above +150 °C).

Group «2» Errors

Thisgroup includes flow rate measurement errors referring to one of applied pair of flow sensors
(one of enabled chords for sound propagation).
— «2_1_x» - the error of flow sensors in path «x». This error can be caused by
following reasons:
— failure of flow sensors;
— failure of flow sensors’ cable —breakdown or fault;
— no waterin flow meter.

Group «3» Errors

Thisgroup includes errors referring to flow rate measurement. If multi-path flow meteris applied
the error in measurement along one of sound paths not necessary leads to flow measurement
error of flow meter. (sign «x» indicates the channel number):
—  «3_1 x» -flow measurement by flow meterxisimpossible. This error may be caused by the
following:
—  Faulty flow meters;
—  Faulty cable of flow meters —break or short-circuit;
— No waterin the flow meter.
— «3_2 x» -temperature of flow meterx. As faras temperature sensor is faulty it is impossible
to measure flow. This error indicates the error of temperature sensor measurement.

— «3_3_x» - velocity in flow meter x is too high. Volumetric flow rate in flow meter x exceeds
the maximum permissible for this type by more than 2 times.

— «3_4 x» - flow rate in flow meter x is within the range of [0.5-Qmin, Qmin].
— «3_5 x» - flow rate in flow meter x exceeds Qmax.

Group «6» errors

This group includes pressure measuring errors (sign «x» indicates the channel number):
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— «b6_1 x» - Pressure sensor xis below the tolerance. Measured pressure is below zero. It can be
caused by object conditions (underpressure), or with breakage of certain sensor.

— «6_2_x» - Pressure sensor x is over the tolerance. Measured pressure is above 20 kgf/cm?’. It
can be explained by the fact of increased pressure on the object and faultiness of pressure sensor.

— «6_3_x» - PSx parameters are incorrect.

Pressure measurement errors don’t affect flow rate and temperature measurements.

In hourly and daily archive printouts there is a value of error appearance duration (Terr). This
value includes errors referred to flow measurement channel and errors, which lead to impossibility of
flow rate measurement. Errors of a flow meter and errors of temperature measurement are included
here.

Printouts have afield ‘Errortypes’, in which presence of certain errortype is displayed. In total up
to four various types of errors can be displayed within an hour and up to 8 types of errors can be
displayed within a day. The error is displayed on printout only if its duration exceeds 1 minute.

Errors are displayed by letters of the Latin alphabet. The certain letter meetsto each type of

errors:

A —system errors (error group 0);
B — temperature measurement errors (error group 1);

C —flow rate measurement errors (error group 3);
D — flow rate measurementerrors (errorgroup 2);

F — pressure measurement errors (error group 6);

For example, record ‘BD’ means, that there were errors of group 1 and group 2. More detailed
information onthese errors can be takenin the error history printout.

In errorarchive printoutthe error code inthe above described format and duration of this error in
hoursare mentioned. Within one hourupto 4 polytypicerrors can be registered (in history) and fora
day - upto 8 polytypicerrors can be registered. If the number of errors is more than it was mentioned,
than the mostsignificant errors are stored.

The list of certain faultiness and methods of their elimination are resulted in table

Appearance of faultiness Possible reason Method of elimination

1. There is no indication on the | The battery is completely | Replace (install) the

indicator discharged or not installed. battery.
2. The meter does not react on] The calculatoris faulty Provide a repair of the
button pressing calculator

The notice: A repair of the calculator should be provided by specialized manufacturing division.
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12 Manufacturer's warranty

The manufacturerwarrants compliance of the produced Water meters with all technical requirements
for 48 months from the date of shipment.

Installation and startup operations of the Meter should be carried out by authorized company
performing such installation procedures.

The warranty covers defects of the meter components that are part of the delivery set and were closed
by a workmanship defect, defects in the material and completing items.

The warranty provides for the replacement of defective parts and che ck of their serviceability by the
manufacturer.

The faulty device should be delivered to the manufacturer for testing and repair.

The warranty is not provided as compensation for dismantling, transportation and reinstallation costs,
as well as any other fault related expenses.

Faults revealed within the warranty period should be noted and submitted to the authorized
representative of Manufacturer.
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Annexes
Annex1

Accumulator installation and replacement

To open the accumulator section cover To close the accumulator section cover
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Annex 2

Dimensioned sketches

Overall and connecting dimensions of DN 20 & DN 25 set embodiments

Socket (plug) . . Socket (plug)
of flow sensor 1 Flow measuring section (FS) of flow sensor 2 Holes (2 pcs.)
for FIS li
Gasket Sleeve nut or seaiing
Pipe nipple J )
1 — @
= b | N1
- I s - 1
= U r U O
o | |
| (Inlet) L (FSlength) L4 (Outlet)
L4 (mounting length )
A T To pipeline
FS standard size ¢ Conventional Holes (2 pcs.)
(nominal bore) pressure =
, for nuts sealing
[ N (=] %)
¥/, BN PN re= ™8
|- i )
Arrow I /
‘Flow direction’ Manufacturer's  Separator
Dimensions, mm trademark
Standard size L L L L d d G
S
DN _[PN ! ! !
20 28059 | 59 | @20| @25| G1"-A |41
16 | 160 - l L\
25 509 | 230| 115 | @23| @317|G 1 1/4"-A| 50 Distinctive sign_\ No. is shown
of FS design configuration conditionally
Overall and connecting dimensions of DN 32 & DN 40 set embodiments
Sleeve nut Distinctive sign Holes (2 pcs.)

of FS design configuration
FS standard size Conventional

for FIS sealing

I~12

Manufacturer's

trademark

(nominal bore) pressure yd
e
N T | _ ©
I \ET
< ]
7\ |
|

Flow measuring section (FS)

No. is shown
conditionally

L (FSlength)

Holes
for nut sealing

|1 (Outlet)

L1 ( mounting length )

Dimensions, mm

Standardsize lopss] L | Ll L] 4 afar] & |s|si] A
DN |PN
32 2 1150 | 962132017601 550l 38| Masx2 | 55| 32| 70
1 992 480|230
16 2 802 |400|200
40 200 o23|@31|G 2" - Al70 | 41| 85
1 1102|600 |300

To pipeline

Arrow_(on both sides
'Flow direction’

&0

$1

(size for wrench
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Overall and connecting dimensions of DN 50 ... DN 100 set embodiments

Fig. 1.

Holes
or FIS sealing

FS standard size Conventional

ﬁinal bore) pressure —
, -

|
|
- {1 - e
| Gasket
] ! -

L
i__
5

g‘
N
= . .
No. is shown Flow measuring section (FS),
conditionally
— \Technological FS type
Manufacturer's
. trademark L (FSlength) . D _
L1 (' mounting length )

Arrow (on both sides
Dimensions, mm Flow direction

S:;n:lard;;e d D |[D,]|L[L, Nugmw . .\.B:eltsﬂange) Note f i

50 050 |9122| 087 |180| 230 L ~ % (
65 |, g |25 o144jo109|200|250] 6 | mioxso | b
80 280 |0155)2120|210( 260 |

100| |orodo1s4o149)230|280] 8 see fig.2) '

Overall and connecting dimensions of DN 125 & DN 150 set embodiments

No. is shown
conditionally Holes
Technological for FIS sealing — —_
FS type . Nholes ds
Manufacturer's Conventional F % 7
tH //a /ﬁdemark pressure =5 @'Y, ¢
/7] ‘ y )
H -
= SH B
= L&
—|o ) =
5° SEMPAL — B
=4 = 0 o
CHr =z
1 a)
H Hh
H
7 Vi
// FS standard size ‘i &
(nominal bore) t :F
L (FSlength)
L1 ( mounting length )
Dimensions, mm
Standard size d d L L
D| D n Bolts, s Not
DN |PN L 1 1 [(quanti] ctoms portange) |
125 16 | 2119..131) 011 |0210)0175) 265 | 309 |, | M10x50
150 0143..156| 913 |0236|0195| 315 | 359 M12x50




1 - path flow measuring sections (FS)

Embodiments (1 & 2) FS-200..1000 with standby flow sensors FIS

dhfth Fh | Fh  dhdth

#Eﬁ
usuy

I
\\
Holes
I or FIS Sealing 1
L (FSlength)
L1 ( mounting length ) Foenional PO S see
(See table 1)

*’ﬁ%‘i@;'*

S cmbodment
(sec table 2)

OTFS mmanufacturer (@) 0

)

FS serial number and date of making
shown conventionally

| Table 1. (arking of convntonsl prssrs)  Table 2. (narking of cmbodiment)
| . Nominal bore Title Embodiment of 'S bend | Distinctive mark
N DN "PN_..." (see fig) of embodiment
- — 00 ... 600 16 non-encapsulated 1
‘encapsulated 2
. . 700 ...1000 25 ‘with chamber gate 3 (scefig.2)
Table 1. Dimensions, mm
Standard size
d D D, L L, d,| n Bolts Eyebolt | Note
DN_[PN (quantity)} (items per flange) | (2 ; tems)
200 M@&% 0295| 540 | 598 | @22 M20x90
2205
250 19255 4 puos | @355 | 620 | 680 12
2255
300 19255 ) g0 | oa10| 680 | 740 | 026 M24x100 |M12-7H
2310
2335 E
350 ——— 2520 | @470| 740 | 804 «
=}
1620 16 £
2385 D o~
400 ——— 2580 | @525| 820 | 892 | @30 M27x110 5 o
o410 i)
S o
500 9480 1 710 | o650 | 970 | 1062 | 033 M30x140 2 E
2
2510 20 s g
=]
600 12955 ) pigao | o840 | 1110 | 1206 | 036 M36x150 [M20-7H| 20 2
610 52
= &
700 2690 | 2910 | @910 1240 | 1340 24 | M36x150 2R
s =S
800 2795 |@1020 | @1020| 1360 | 1464 | @39 M36x160 =t
5}
£
900 2900 |o1120 | @1120| 1500 | 1614 28 |LM36x170 |yo4 74 ki
1000 21000|@1255 | @1255| 1550 | 1672 | 045 M42x180 E-
o
700 0690 {0960 | 0960 | 1240 | 1356 | oo | 5, | M42x170 S
800 25 | 2795 |o1075 | o1075) 1360 | 1492 M42x190
900 o900 |o1185 | o1185) 1500 | 1648 | @53 | o | M4sx220 |0
1000 21000 (01315 | 91315 1550 | 1720 | @56 M52x250
1 - path flow measuring sections (FS)
Fig. 2. Embodiment (3) FS-200..1000 with flow sensors lock chamber (FIS)

=]

1l

-
J

iy

nholesd,

Lo)S

fh | ffh

11

T o d

10T

ity

|

L (FSlength)

]hI

L4 ( mounting length )

Conventional
ressure

(see table 1)

o

Distinctive mark

-~ Eyebolt(2 items)

FS standard size

Trominal bore
(see table 1)

FS seri

Distinctive mark

FS serial number and date of making
are shown conventionally

ial number

& separator

4 of FS manufacturer (digit)

Table 1. (marking of conventional pressure)

of F'S embodiment
(see table 2)

Table 2. (marking of embodiment)

Embodiment of 1-path FS
is mentioned
by the consumer.

Nominal bore Titlc Embodiment of FS bend | Distinctive mark
DN "PN ..." (see fig.) of embodiment
200 ... 600 16 1 (see fig.1)
2 (see fig.1)
700 ...1000 25 with chamber gate

Dimensions - see Table 1, Fig. 1
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2 - path flow measuring sections (FS)

Fig. 1. Embodiments (4 & 5) FS-200...1200 with standby flow sensors (FIS)

fthith offh | ffh  dfhdfh

L 1 (mounting length )

H %
L (FS length)

Arrow
i . "Flow direction” . . FS serial number and date of making

are shown conventionally

OTFS manufacturer (digh) of FS embodiment
Plane of (see table 2)
symmetry

‘Table 1.(marking of conventional pressure)  Table 2. (marking of embodiment)

J— Nominal bore [ Conyentional Embodiment of FS bend [ Distinctive mark
"pN " (see fig) of embodiment
11 Conventional #_of bends Af DN PN ...
(marking of bends) 200 ...1200 16 non-encapsulated 4
5
W 700 ...1000 25 with chamber gate 6 (scefig2)

Table 1. Dimensions, mm
Standard size

d D D, L L, | Al d| n Bolts, size | Eyebolt | Note

DN PN q )| (items per flange) | (2 i tems)
200 205 | 335 | 295 | 540 | 598 | 111 | 22 M20x90
250 255 | 405 | 355 | 620 | 680 | 140 12 3
300 310 | 460 | 410 | 680 | 740 | 168 | 26 M24x100 |M12-7H 2
350 360 | 520 | 470 | 740 | 804 | 195 16 é
400 410 | 580 | 525 | 820 | 892 | 220 | 30 M27x110 §
500 |16 570 | 710 | 650 | 970 | 1062 | 278 | 33 | o | M30x140 ;_é @
600 610 | 840 | 840 | 1110 | 1206 | 330 M36x150 |M20-7H| & L;
700 690 | 910 | 910 | 1240 | 1340 | 372 | 24 P
800 795 | 1020 | 1020 | 1360 | 1464 | 430 M36x160 %D g
900 900 | 1120 | 1120 | 1500 | 1614 | 486 28 |LM36x170 |yo4 74 i g
1000 1000 | 1255 | 1255 | 1550 | 1672 | 540 | 45 M42x180 s
1200 1200 | 1485 | 1390 | 2000 | 2148 | 648 | 52 | 32 | M48x220 é é
700 690 | 960 | 960 | 1240 | 1356 | 372 | . 5 | M42x170 —; =
800 95| 795 | 1075 | 1075 | 1360 | 1492 | 430 M42x190 [M30-7H| £
900 900 | 1185 | 1185 | 1500 | 1648 | 486 | 53 2 | _M48x220 o
1000 1000 | 1315 | 1315 | 1550 | 1720 | 540 | 56 M52x250

2 - path flow measuring sections (FS)
Fig. 2. Embodiment (6) FS-200..1000 with FIS with chamber gate
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i ®
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= Fh
H f =
= H 4/ =
= ? H 2 H
- L (Fslength) {2 itens)
L 1_(mounting length ) Conventional FS standard size
_ Arrow — pressure fominal bore)

— (see table 1) (see table 1)
‘1 'Flow direction’ . P
(on both sides) FS serial number and date of making

are shown conventionally

Plane of
symmefry

FS serial number

& separator
T (Distinctive mark Embodiment of 2-path FS

Of FS. digi) o TS em ;I u{mnl is mentioned
(see table 2) by the consumer.

- FS serial number and date of making
are shown conventionally

Table 1. (marking of conventional pressure) Table 2. (marking of embodiment)

- Nominal bore Title Embodiment of FS bend | Distinctive mark

DN "PN_..." (see fig) of embodiment
-+ Conventional # of bends 41 —
marking of bends 200 ...1200 16 (see fig.1)
5 (see fig.1)
W ﬁr 700 ...1000 25 with chamber gate 6

Dimensions - see Table 1, Fig. 1
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Annex3

Menu modes for FS10 with 2 measuring channels

All parameters for corresponding channel of|

Basic mode

w4l

Temp.,

Calc. chan. 1 =

Basic menu

C
tsup = 120.34
tret = 85.37

e
@:@
v

calculator are disp
- temperatures (tsup, tret, tcold)
- pressures (Psup, Pret, Pcold)
- Flow rates (Qsup, Qret), leak|
- Volumes and masses By flow channels
- Heat energy Eh and Cooling energy Ec
- Work time And time of errors

Energy, GJoule

Calc. chan. 1 @

Eh = 1.23456789

Y

@@

A4

Current time

16/06/2010
12:34:05

™

This item is displayed Only in case of

errors at this moment

P calc. chan.1 4
Calc. chan.2

Service modes g

Service modes

Check

«Setup»

Power on

All meas.Param.
Temp., °f
£1=96
£2=135

All meas.Param.
Press., kgf/cm2
P1 ‘o7

All meas.Param.
Work time,

Twork =1.2345678
Tpow=1.2345678

All meas.Param.
Poweroff time, h
Tpowof£

=1.2345678

Current time

16/06/2010
12:34:05

[

All measured parameters
are displayed:

- T1...T5 - temperature

- Q1...Q2 - Flow rate

- V1...V2 - volume

- M1..M2 - mass

- P1...P2 - pressure

Error 1

The list of all recorded
at this moment errors
is displayed
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"Check" mode

Check
v D) While USB Elash is gonnected It is possible to select:
Check » UsB Flash - Add - The |nformat|9n appeared after the last record on a
) Flash is added on this Flash
) USB Flash e Add - Write all - All information is saved — All archive history
Journal N Write all

Journal records Are displayed

16.06.2010 14:55 beginning from the last one.

Cold water (a) and (¥) Buttons select record
temperature for review.
|
——— )
777777777 Archive [ start date Entering of start date For

archive review (date/month)

P Start date 16/06

Data review For mentioned date and time. For daily data time Is not displayed.
- «T» and «|» Buttons move the list of parameters up/down.

- ««—» and «—» buttons Change the date of review ahead/back

- Exit from mode — simultaneous Pressing of «T» and « | »

16/06/10 15:00

*14 t1=24.25 °C
t2=24.25 °C

£3=24.25 °C

Serial number of Meter, program version number
and channels Configuration is displayed

ST

Meter B 23456 ) »[Actual crc value
Ver.1.080
Chan.1l Conf. 2 (4| aBs4

Chan.2 Conf. 2/1
—_—_—

Actual CRC of program

A

FS parameters @ | FS1 parameters
@' 4 Diam (mm)=400.02
Sens (mm)=460.08

¥ Kv=1.234

P Fs 1 4,

Review Of all RTD
parameters

RTD1 parameters

0.00032
0.03456

Kdl
* Krc

BXOXOEHMI
B YcTaHOBKy 12
B loeepxy 14

Buttons (A ) and
Adjust the contrast of
indicator

——

—— )
Settings D) »| Indic. contrast

+
: Contrast < O I

RS232 rate

Select RS232 rate from:
RS232 rate 2400, 4800, 9600, 19200,

38400, 56000, 115200

38400

——

T EEEEEE—
RS485 protocol

RS485 protocol 4

Modbus

Selection of RS485 protocol:

Modbus or “Sempal”

While selecting Modbus protocol It is possible to set Net address, parity
And rate

While selecting “Sempal” protocol it is possible to set only rate
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MDM mode

[ "M:M Unit" ]
y

«MDM» unit A Selection of modem type from the list.
(<) 4 If GPRS modem has been selected the
> Modem type < device doesn’t answer external calls.

Number of calls

Enter the number of calls till modem answer

Q@ (from O up to 10). It makes sense only If
N £ 11 regular modem type or GSM modem have
‘: _u_mlief _o_ _ci _s_ . <]/ been selected. Not applied for GPRS modem

Enter the time of beginning

@ [ S for Interval of answer
» Answer since... 4 (hh:mm)
¥ o e . (I
< Enter the time of ending for
< ‘» Answer till. .. 4]/ Interval of answer (hh:mm)
vV - .

Password entering for
i@ ;

remote recording of

(@« """~~~ 7—~ regulators parameters
» Password 4 -
v - .
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"Setting" mode

Unit system

SI

«PS parameters»

>

Chann. Param «Channels parameters» >

P

«Pulse outputs»

( 1 B! ( h! Press any button to interrupt
L3 pf, Zero setting »| Start of zeroes th v P
2> : e process
setting
P Zero setting 4|, 1) P All channels 4|, ©
Unit system - & Flow chann.l )7 1A | <start> J
? o)

™i@

Zero setting
For all channels
#25
-1500

()
P Flow chann.2
¥

-1500

Select unit system: CGS or Sl
Zero setting
For all channels

Completed

\@S any button

«Pulse inputs»

>

o[ BWS mode dates ) ) (Date of switch
P "] to winter period
(Wb winter» date 4| (| 25/10
¥_«Summer» date J L

Date and month for switch to winter period and
date and month for switch to summer period are

4

set.
Available only for 10...12 configurations

Ranges err.

Not proc.
N — |
Apply summer
time?

Yes

——

Mode of processing Of ranges errors.

- «Not proc.» - errors are not processed

- «Only rec.» - errors are recorded in the archive, but metering is continued
- «Process» - Errors are recorded and processed like errors

Apply or not automatic switch to daylight
saving time

r ~\
Setting of
current date

——

Setting of exact calendar time and date.
- If the new date is less than previous, all archives are deleted.
- If in new time Hour is less than in previous one, all archives are deleted

( Metering modes

e ) _
»| Metering mode Selection of working mode for heat calculation channel

Metering mode

P calc. chan. 1 4|,

«Metering» - In this mode Heat calculation is provided — device Is in normal
working mode. Change of meter parameters is prohibited.

Chan. 1
«Metering»

\Y Calc. chan. 2 )

«Out of metering» - Initial condition after production. The device is out of fiscal

\

chan

Calc

2 4

heat metering. Change of meter parameters is available.

«Stopped» - Change of parameters for this channel Is stopped. Errors for this
channel are not displayed, Integral parameters are not stored. This mode is
used For switching off the channel in summer period, For example, If no water.

After ending of zeroing the result of
this process Will be indicated
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"Setting/ Pressure Sensors parameters"

«PS Parameters» ]

4fl

Select a number Of applied PS

@ PS Parameters ) ) CrmT— N\ (from 0 to 2).
+ >
P Number of PS 4|, (W1
PS1 Parameters J L y
v) I (a)
_________ (> ;Psl Parameters | > Editing of
selected
|t _P S_1_lia£a:nit_er_s ‘I; (Y : Iout0 <4 @ parameter
A lv po e
(v (4] (v) t (a)
R | @
A—[} PS2 Parameters 4]— Q[: PO q]@;
_________ o __
A
Rares
«Ofp———""—"—""——
P Ioutl ‘]Q’
v

Two points of PS characteristic are entered.
For each point the value of PS output current
(mA) and pressure value are entered.

«Q - PS pls. mode
——prereme {0




"Setting/ Pulse inputs"

f 000T |
zH| [»] b Aouenbes xe 4 >  z andur 4
ZH 000T 0} T WO Aousnbeay xeml, | v <l - S
o 1-dut -sTd )
zH ‘sas|nd indul \ J (< A
1O Aouanbaiy wnwixew Jaju3 v (v) | (a)
( 0002 ) V‘ moum:&mum xm2+ IIIIIIIII n
HM&—MMUMMM @ > Fubten mm._”nmﬂ @ » T 3ndur
; \ 4 _
| ‘1 3andutsta ¢ | 1 andur 'sta )¢ ) Y >
ybiam asind Jau3g (< (<
(v) | (4]
) o T 3ndut §
indul z | v TaqunN o
as|nd pa109|as J0j sialaweded 185 san mammmwﬂw o 4 ¢ ) "
L s3nduTt °“STd

Z 01 0 WwoJj — sindul
as|nd pasn Jo Jaquinu v 185

\ 4
ﬁ «sinduil as|ing» H
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«Pulse outputs»

"Setting/ Pulse outputs'

Select the type of

output - pulse or
frequency
> o[ Pls. output 1 ® »| Pls. out.1, type
P Channel 0 p Output type 4 €3] Pulse
Channel v I ion
1 T o
L —— === 1 For frequency output
| -i Select informational parameter on the
| outpu
! - Volumetric flow rate
|| O in on || tomporaune
| Parameter = output - pressure
| o Select meter’s informational channel,
ut.1 Inform. y !
| channel Which will be transmitted on the output.
Inform channel 4 . i
| In this example — Volumetric flow rate Of
| : channel 1
| e ensy Enter minimum pulse frequency on output, Hz. From
inimut ul U utput, Hz.
| | tin fremeney fpmener = Llo60%0 . e ’
—
For pulse output | Out.1 Max
frequency, Hz

Q
" 10000

—>
Select Informational parameter on

@ output .

Pls. output 1 o) . ) ofout.1 '\’clo‘“me
4 output type I Information on - Mass

I ion 4 (3] | parameter 4, focutput

weight [y Inform.
rg—' o o

Out.1l Inform.
channel

1

channel 1

Enter pulse weight As number of pulses per unit of
measurement (cub.m, ton, GKal). Depending on
(selected informational parameter

fre

Max frequency 4 10

Out.1l Max

—_—
Enter maximum pulse frequency on output, Hz.
From 1 to 1000 Hz.

Pulse duration will be equal to half of period of
maximum frequency.

quency, Hz
00

Enter maximum pulse frequency on output, Hz.
From 2 to 10000 Hz.

Select meter’s informational channel, which
will be transmitted to pulse output.
In this example — Volume from flow rate
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"Verification"

&) . \® C———
I Verification yy " Verification »| Meter N 23456
N 4 @ p 4. (<€) |chan.1 cons. 2 Serial number of meter And channels
y Meter param. < y Meter number < Chan.2 Conf. 2/1 configurations are displayed
RED ) \ )
- A

(®) FS parameters ) FS1 parameters
7'y @'f Diam (mm)=400.02

Sens (mm) =460.08
¥ Kv=1.234

P Fs 1 4

A

Display of FS parameters.
Parameters for simulator:
Kus — number of averaging
Del. — channel delay, pus

RTD1 parameters

Kdl
* Krc

0.00032
0.03456

Review of All RTD
parameters

t indication
4 t1, deg.C
23.45

Current value of measured
temperature is displayed

T indication
< 4 t1, deg.C

23.45

p| Press. Meas.
MPa
Pl
P2

Current values of measured
1.345 pressures are indicated

1.346

"Verif/Heat/Mass" > -
,{Entermg of temperature value

M ) s N
t’ verification » gemp(e:rature
eg.
@ h < 23.34
* Temperature < @
\, N ) \ y,
Fotume

Volume, cub.m

120.45 \|Enter|ng of volume value

"Verif/Time"

Mass, ton

119.4

Display of mass value r




"Verification/Volume"

Verification /
Volume

Verif/Volume Volume meas. ) o Zero setting \ ) ofstart of zero Pressing of any button
" g settings interrupts the process
P Test 4, P Zero setting 4| ©) P All chords 4, 0
¥ Simulator M ¥ Volume meas. - M 4 [<start>
A 4

IS

Zero setting
All channels

Zero setting process is completed.
Number of samples and Conditional codes For each
chord (Pair of flow sensors) are indicated

Switch after process
completing

The result of zero setting is
indicated after process was
completed

#25
-1500 -1500
—

Zero setting
All channels

Completed

Press any button

) (Flow rate, m3/h ) :’Volume meas, m® ) Volume, m®
@ Chan. 1=12.345 |_ (9| chan1=1.23456789 Chanl=1.23456789
&Chan. 2=12.345 l ‘Chan2=1.23456789 Chan2=1.23456789

Indication of current
flow rate

Display of stored volume.

Display of volume storage.
play J Measurement was stopped

Data is delivered on pulse
outputs

Input correction " L . . .
coefficients In this state it is possible to input Correction

coefficients according to results of verification on
calibration facility

———
Current Flowrate
chord 1, m3/h ¢

23.45

PDy@

A 4

Volume storage with simultaneous
Switching on of signal on frequency
meter

!

Volume meas.

¢ chord 1, ms/h a) Y
™

1.23456789 Stop of storage And switching

D) off of signal on frequency
—— meter

Volume
= )
¢ chord 1, m3/h >
1.23456789
0
P Pulse outputs "Verif/Pulse outputs" @
U
Time of meas.,
(&l >

0.23456789 Display of time of Volume
— storage
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"Verification/Pulse input/outputs'

Verif / Pulse input

Pls. inp.,
gizg}/’;kal —@er pulse weight
2000

Pls.inp., max Enter maximum pulse
f;gq“ency' Hz frequency for input, Hz

Volume, m®

)

Collection of stored
values and start of new
storage

1.23456789

:|VOIume storage

Verif / Pulse
outputs

‘;Fpl—h
- o ( Moot ole ~r1 )
| out. E‘]‘ >, Verif pls.outl ) ) pfout.1 Pis. ) Enter pulse weight as Number of pulses Per unit of
weight measurement (cub.m., ton, GKal). Depending on
: Channel 1 G| S P rulse weigne | 2 pls /cub.m selected Informational parameter
--------- g‘;:qie:'x‘z; Hz Enter maximum Output pulse frequency, Hz.

From 1 Up to 1000 Hz.
Pulse duration Will be equal to half of period of
Maximum frequency.

1000

N —

—
Out.l Flow rate,

3
m’/h Enter flow rate value,

10.00

cub.m/h

| —
Volume limit .
value, m’ Enter volume value, for which

234.567 storage is stopped

——

Volume meas.

On pls. outl, m®

Volume storage with simultaneous data
delivery on pulse output is carried out.

Storage is stopped while achieving limit
value.

123.665

Pulse outputs
in "0" state

All pulse outputs setin "1" or
Pulse outputs "0" states.
in "1" state




PR

T )
I

Time
Work time
Non-work time

A

"Verification/Time"

P

r

.

Counting of work

Start for time counting With

time, h
0.12345678

Sy

r

Work time, h
0.12345678

simultaneous Switching on of
signal on frequency meter

Stop for time counting With

simultaneous switching off of
lsignal On frequency meter

Clock frequency
Hz
16384.234

is formed during 1.5 sec.
Frequency exact value used by
device for real time clock is
displayed.

The signal of 16384 Hz frequency
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