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Bl Evis-VIHR 200

The present manual intended for learning the device operation, operating rules, maintenance and
calibration of the vortex flow transducers “EMIS-VORTEX 200 (EV-200)" (hereinafter referred to as “transducer,
“flow meter”).

This operation manual contains general technical parameters, directions for usage, calibration,
transportation and storage, and other information for accurate operation of the flow meter.

The design of the transducer is constantly being improved, so the device you purchased may have
minor differences from the descriptions in this document that do not affect the performance, technical
characteristics and usability.

The list of documents referenced in this manual is given in Appendix A.

Any use of the trade marks and present manual, partial or full, is prohibited without copyright holder
permission.

EMIS CJSC has the right to update the product and documents without prior notice if it does not affect
product performance.
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1 DESCRIPTION AND OPERATION

1.1. Intended use of the flow meter

1.1.1 Flow transducer is designed for measuring flow and volume of liquids, gases (natural, associated
petroleum gas, air, oxygen, etc), saturated and superheated vapour, corrosive mediums under working pressure
and temperature and can be applied in different manufacturing spheres and as a part of heat, gas, steam
metering systems.

Flow transducer of PPD version shall be used as part of reservoir pressure maintenance systems, for
measuring of Senomanian water or other liquids under high pressure.

Flow transducers can be used as part of automatic control and monitoring systems and local automation
schemes using a pulse frequency signal under GOST 26.010, current signal under GOST 26.011 and digital
signal ModBus (RS485, USB) and HART.

1.1.2 By the measurement method, the transducers are divided into full bore (EV-200) and submersible
(EV-205). There are two types of installation on the pipe:

- non-flange, wafer type, code C or C1, for 15mm to 300mm pipe size;

- flange, code F or F1, for 15mm to 300mm pipe size;

- flange with integrated reducer, code FR or FR1, for 25mm to 100mm pipe size;

- clamp connection, code T, for 50mm to 80mm pipe size;

- for reservoir pressure maintenance systems, code PPD, for 50mm, 80mm, 100mm and 150mm pipe
size.

Submersible transducer EV-205 has installation code PR for 300mm to 2000mm pipe size.

Measuring method of EV-205 corresponds to GOST 8.361.

1.1.3 Flow meter is designed for measuring flow and volume of medium corresponding the the below
parameters:

1) temperature range from -60 to +450°C; temperature ranges and corresponding flow meter types are
given in table 1.1.

Table 1.1 Temperature versions

erciar . Medium temperature, °C
min max
EV-200 «70» - 40 (- 60%) +70
EV-200 «100» - 40 (- 60%) + 100
EV-200 «250» - 40 (- 60%) + 250
EV-200 «320» - 40 (- 60%) +320
EV-200 «450» - 40 (- 60%) + 450
PPD «100» 0 + 100
EV-205 «100» -40 + 100
EV-205 «250» -40 + 250

Note: * As special order, the minimal temperature can be decreased to -60 °C, except for ex-proof versions RV,
RVI, RO.

2) exessive pressure:

- max 25 MPa for C version;

- max 16 MPa for F1 version;

- max 6,3 MPa for C1, F, FR, FR1 versions;

- max 4.0 MPa for T version;

- max 4.0 MPa for PR version;

- max 25 MPa for PPD and X versions (special version).

3) solid particles shall not exceed 250 mg/m3 for gases and 1g/l for liquids;

4) gas inclusions in liquid shall not exceed 2,5% of the volume for 0,5% accuracy version and 4% for
1,5% and 1% accuracy flow meters. When the content of gas inclusions is up to 10% by volume, the total
relative error does not exceed + 5%;

5) dynamic viscosity for liquids shall not exceed 7mPa*s;

6) measuring liquid shall not be corrosive to flow tubes.

1.1.4 General purpose flow transducers shall be used in explosion proof environment.

Flow transducer of explosion proof configuration BH is intended for use in explosive environment with
explosive mixtures of IIC type, and has explosion safety called "explosion proof enclosure" and 1Ex d IIC(T1-
T6)Gb X marking.

Flow transducer of explosion proof configuration ExB intended for use in explosive environment with
explosive mixtures of IIB type, and has explosion protection called "intrinsically safe circuit* and 1Ex ib lIB(T1-

www.emis-kip.ru/ru/prod/ev200 4
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T6) Gb X marking.

Flow transducer of explosion proof configuration ExC intended for use in explosive environment with
explosive mixtures of IIC type, and has explosion protection called "intrinsically safe circuit" and 1Ex ib IC(T1-
T6)Gb X marking.

Flow transducer of explosion proof configuration ExiaB intended for use in explosive environment with
explosive mixtures of 1IB type, and has explosion protection called "intrinsically safe circuit" and 1Ex ia [IB(T1-
T6)Gb X marking.

Flow transducer of explosion proof configuration ExiaC intended for use in explosive environment with
explosive mixtures of IIC type, and has explosion protection called "intrinsically safe circuit" and 1Ex ia IC(T1-
T6)Gb X marking.

Ex-proof flow meters are equipped with ex-proof casing marked as PB Exdl X and can be used in
underground mines, pits and its gas- and dust-hazardous overground facilities.

Flow transducer of explosion proof configuration PBI intended for underground use in mines, pits and
related overground facilities hazardous with mine gas and combustible dust. Is provided with combined
explosion protection "intrinsically safe circuit" and "explosion proof enclosure", masked as PB Ex d ib | Mb X.

Flow transducer of explosion proof configuration PO intended for underground use in mines, pits and
related overground facilities hazardous with mine gas and combustible dust. This configuration has explosion
protection called "intrinsically safe circuit" and PO Ex ia | Ma X marking.

Explosion proof configurations PB, PBI and PO are supplied with ex-proof boxes.

Explosion proof safety aspects are described in 1.3. Explosion protection

1.1.5 Flow transducer has IP67 protection under GOST 14254, and conform with standard configuration
underGOST P 52931.

1.1.6 Flow transducer is resistant to external magnetic field up to 400 A/m under GOST P 50648.

1.1.7 Transducers in the range from Qp to Qmax (see table 1.7) are resistant to 10-100 Hz vibration with
acceleration not exceeding 4,9 m/s2 and refers to NX group underGOST P 52931.

1.1.8 Flow transducer refers to P1 type as classified in GOST P 52931 by air pressure resistance class
in the range of 84 to 106,7 kPa.

1.1.9 Flow meters can be operated in boreal climates location class 1 under GOST 15150.

Ambient temperature for all transducers (not include mine configuration) shall be in the range of -40°C
to +70°C (for special configurations of -50°C to +70°C or -60°C to +70°C), humidity 95+3% non-condensing at
+35°C.

For mine configurations PB, PBI and PO ambient temperature shall be 0 to +70°C.

For ExB, ExC, ExiaB, ExiaC configurations LCD display works at temperature not lower than -20°C.

For BH configuration LCD display works at temperature not lower than -40°C.

For T version transducer with 2-wire connection type the LCD display works at temperature not lower
than -20°C.

1.1.10 To place the order correctly please see symbols as listed in the table 1.2.1 and table 1.2.2.

www.emis-kip.ru/ru/prod/ev200
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Table 1.1.1 - EV-200 and EV-205 symbols

Code 0 Item name
EMIS-VIHR 200 |Full-bore
EMIS-VIHR 205 |Insertion type
Code 1 Explosion protection
- No ex-proof
ExB 1Ex ib 1IB (T1-T6) Gb X ***
ExC 1Ex ib IIC (T1-T6) Gb X ***
ExiaB 1Exia lIB (T1-T6) Gb X ***
ExiaC 1Exia lIC (T1-T6) Gb X ***
BH 1Ex d IIC (T1-T6) Gb X
PB PB Exd | Mb X
PBI PB Ex dib | Mb X ***
PO PO Exia | Ma X ***
Code 2 Flow meter size (Pipe DN)
015 15 mm 100 100 mm 350 350 (fro EV-205 only)
025 25 mm 125 125 mm 400 400 (fro EV-205 only)
032 32 mm 150 150 mm .... (for EV-205 only)
040 40 mm 200 200 mm
050* 50 mm 250 250 mm
065 65 mm 300 300 mm 2000 2000 (fro EV-205 only)
080 80 mm X special order
Code 3 Accuracy class (see table 1.7)
A Accuracy class A
B Accuracy class B
C Accuracy class C
Code 4 Flow range
- standard
X special order
Code 5 Medium
L liquid
G gas/ saturated vapour/ superheated vapour
C oxygen (for EV-200 only)
Code 6 Flow tube material
H stainless steel by default (see table 1.10)
HH steel 12X18H10T
X special order
Code 7 Pipeline connection (for EV-200 only)
C wafer (Dn 15-300mm)
C1 wafer (Dn 15-100mm) male-female under GOST 33259
F flanged
F1 flanged with male-female connection under GOST 33259**
FR flanged connection with reducers (Dn 25-100mm)
FR1 flanged ponnection with integrated reducers (Dn 25-100mm) male-female
connection type under GOST 33259
T clamp (Dn50 and Dn80)
X special order
Code 8 Flow meter mounting
- integrated with sensor
R remote installation (3m cable length) ****
RXX specify cable length for remote installation (up to 50m)

www.emis-kip.ru/ru/prod/ev200
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Code 9 Max pressure of medium
1.6 up to 1.6MPa
25 up to 2.5MPa
4.0 up to 4.0MPa
6.3 up to 6.3MPa (for EV-200 only)
10 up to 10MPa (for EV-200 only)
16 up to 16MPa (for EV-200 only)
20 up to 20MPa (for EV-200 only)
25 up to 25MPa (for EV-200 only)
X special order
Code 10 Max medium temperature
70 up to +70°C
100 up to +100°C
250 up to +250°C
320 up to 320°C (for EV-200 only) ****
450 up to 450°C (for EV-200 DN=40mm flanged version only) ****
X special order
Code 11 Display
- n/a
SIM integrated display with mechanical keyboard ****
SIO integrated display with optical keyboard ****
Sl integrated display without keyboard ****
X special order
Code 12 Flow meter mounting
C base
BB extended (with computer) (for EV-200 only)
C special low temperature application
T 2-wire connection (current loop)
Code 13 Output signals
- pulse-frequency, digital ModBus
A analog, pulse, digital ModBUS ***
Al analog, pulse, ModBUS ***
H analog, pulse, digital ModBUS, HART™ v6 **
H1 analog w/o additional error, pulse, digital ModBUS, HART ' v6 ***
H2 analog w/o additional error, digital HART ™ v7, 1st pulse-frequency with NAMUR,
2nd pulse-frequency *****
H3 ar_1a|og with NAMUR w/o additional error, digital HART ™ v7, 1st pulse-frequency
with NAMUR, 2nd pulse-frequency *****
X special order
Code 14 Transmitter version
- with two cable glands
Yy with four cable glands (except for ex-proof versions PB, PBI, PO)
Code 15 Calibration
- manufacturer calibration at 5 points, pressure test
rm state calibration
Code 16 Min ambient temperature
- -40 n -50°C
60 -60 °C ****
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Code 17 Min medium temperature;
- -40°C
neo -60 °C (for E-200 only)
Code 18 Industrial versions
- standard version
AST for hydrogen sulfide mediums

Note: «—» means standard configuration;
* - for clamp connection «T» Dn50 connected to the pipe of Dn65;
** - for 10-25 MPa connected with oval gasket;
**x _ axcept for special version of transmitter;
*xxx _ axcept for version with 2-wire connection;
*xxx% - for version with 2-wire connection only;

Full-bore EV-200 symbolic specification

Code 0 1 1234 5 6 7 8,9 10 11 1213 (1415 16| 17 18
Order EM'ZS(;X'HR ExB 050 A — L H F1L R 25250 SI0 C H - 0 - Weo -
Full-bore EV-205 symbolic specification

Code 0 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18
Order EM';\;'HR _ 40 B - L H - - 25100 S0/ C A - - - | -

Table 1.2.2 - PPD version symbolic specification

0 Item name
EMIS-VIHR 200-PPD | PPD version
1 Size (pipe diameter/flow range code) Configuration
50/10 Pipe Dn 50mm, flow range 10 -
50/20 Pipe Dn 50mm, flow range 20 -
50/25 Pipe Dn 50mm, flow range 25 -1
50/50 Pipe Dn 50mm, flow range 50 -
50/60 Pipe Dn 50mm, flow range 60 -
80/20 Pipe Dn 80mm, flow range 20 -
80/25 Pipe Dn 80mm, flow range 25 1
80/35 Pipe Dn 80mm, flow range 35 -
80/50 Pipe Dn 50mm, flow range 80 -1
80/100 Pipe Dn 80mm, flow range 100 1
80/150 Pipe Dn 80mm, flow range 150 -
100/25 Pipe Dn 100mm, flow range 25 -
100/50 Pipe Dn 50mm, flow range 100 -
100/120 Pipe Dn 100mm, flow range 120 -
100/200 Pipe Dn 100mm, flow range 200 -1
100/300 Pipe Dn 100mm, flow range 300 -
150/500 Pipe Dn 150mm, flow range 500 1
X special order
2 Accuracy class (see table 1.7)
- Accuracy class C (standard version)
A Accuracy class A
B Accuracy class B
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3 Max pressure of medium
- up to 25 MPa (standard version)
20 up to 20 MPa
4 Display
- n/a
SIM integrated display with mechanical keyboard
SIO integrated display with optical keyboard
5 Configuration
- standard version
1 version 1
X special order
6 Output signals
- pulse-frequency, digital ModBus
A analog, pulse, digital ModBUS ***
Al analog w/o additional error, pulse, ModBUS
H analog, pulse, digital ModBUS, HART ' v6
H1 analog w/o additional error, pulse, digital ModBUS, HART'" v6
X special order
7 Calibration
- manufacturer calibration at 5 points, pressure test
m state calibration
8 Min ambient temperature
- -40 n -50°C
60 -60 °C
9 Flow tube material
- steel 20X13 - standard version
HH steel 12X18H10T
X special order
10 Industrial versions
- standard version
AST for hydrogen sulfide mediums

PPD version symbolic specification

Code 0 1 2 3 4 5 6 7 8 9 10

Order EMIS-VIHR 200-PPD 100/50 - - SIO - A rm - - -

1.1.11 PPD configuration has the following parameters:
- 1Ex d IIC T5 Gb X ex-proof marking for EV-200BH
- measuring medium - liquid;
- measuring medium temperature from 0 to 100 °C;
- flangless version;
- integrated with sensor

1.1.12 AST version are designed for operation when the content of hydrogen sulfide in the environment
in normal mode does not exceed 10 mg / m3, in an emergency mode - up to 100 mg / m3 during 1 hour. The
content of dissolved hydrogen sulfide in the liquid is up to 6% by volume.

1.1.13 To place the order for mounting kit correctly please see symbols as listed in table 1.2.3 and table
1.2.4.

www.emis-kip.ru/ru/prod/ev200
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Table 1.2.3 - EV-200 and EV-205 mounting kit symbols

Code 0 Item name
EMIS-VIHR 200 | Full-bore type mounting kit
EMIS-VIHR 205 | Insertion type mounting kit
Code 1 Flow meter size (Pipe DN)
015 15 mm 100 100 mm 350 350 (fro EV-205 only)
025 25 mm 125 125 mm 400 400 (fro EV-205 only)
032 32 mm 150 150 mm .... (for EV-205 only)
040 40 mm 200 200 mm
050 50 mm 250 250 mm
065 65 mm 300 300 mm 2000 2000 (fro EV-205 only)
080 80 mm X special order
Code 2 Pipeline connection (for EV-200 only)
C wafer (Dn 15-300mm)
C1 wafer (Dn 15-100mm) male-female under GOST 33259
F flanged
F1 flanged with male-female connection under GOST 33259*
FR flanged connection with reducers (Dn 25-100mm)
FR1 flanged _connection with integrated reducers (Dn 25-100mm) male-female
connection type under GOST 33259
T clamp (Dn 50 and Dn 80)
X special order
Code 3 Max pressure of medium
1.6 up to 1.6MPa 10 up to 10MPa (for EV-200 only)
25 up to 2.5MPa 16 up to 16MPa (for EV-200 only)
4.0 up to 4.0MPa 20 up to 20MPa (for EV-200 only)
6.3 up to 6.3MPa (for EV-200 only) 25 up to 25MPa (for EV-200 only)
X special order
Code 4 Max medium temperature (for EV-200 only)
70 up to +70°C
100 up to +100°C
250 up to +250°C
320 up to +320°C
450 up to +450°C
X special order
Code 5 Flange material
- Steel 09I2C
St20 Steel 20
H stainless steel
13XPA Steel 13XPA
X special order
Code 6 Flange standard (for EV-200 only)
- version according to the Manual
ASME ANSI / ASME standard
EN EN1092-1 standard
special order
Code 7 Ball valve (for EV-200 only)
- None
C with ball valve

Note: * - for 10-25 MPa connected with oval gasket;

www.emis-kip.ru/ru/prod/ev200 10
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Full-bore EV-200 symbolic specification

Code 0 1 2 3 4 5 6

Order Mounting kit EMIS-VIHR 200 050 C1 2.5 100 H -

Insertion type EV-205 mounting kit symbolic specification

Code 0 1 3 5 7

Order Mounting kit EMIS-VIHR 200 800 1.6 H -

Table 1.2.4 - Mounting kit symbols for PPD version

0 Item name
EMIS-VIHR 200-PPD | PPD version mounting kit
1 Size (pipe diameter/flow range code)
50/10 80/20 100/25
50/20 80/25 100/50
50/25 80/35 100/120
50/50 80/50 100/200
50/60 80/100 100/300
80/150 150/500
2 Configuration

- standard version

1 version 1

X special order

3 Flange material

- Steel 09IN2C

St20 Steel 20

H stainless steel
13XPA Steel 13XDA

X special order

PPD version mounting kit symbolic specification

Code 0 1 2 3

Order Mounting kit EMIS-VIHR 200-PPD 100/50 - H

www.emis-kip.ru/ru/prod/ev200
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1.2 Parameters

1.2.1 EV-200 and EV-205 minimum (Qmin) and maximum (Qmax) volume flow rate of water and air
measured at 20°C and zero pressure are shown in table 1.3 and 1.4 accordingly.

Table 1.3 - EV-200 flow ranges

Flow volume*, cbm/h
Flow meter size Pipeline Temperature code ;
(DN), mm connection code for medium Water Alr
Qmin Qmax Qmin Qmax
C,F, 70, 100 0.5 5 4.5 32
15 C
1,F1 250.320 0.5 5 7 32
70, 100 0.5 5 4.5 32
25 FR, FR1
250.320 0.5 5 7 32
70, 100 0,6 (0,4) 16 8 120
C.F,
25 Cl,F1
’ 250.320 0.6 16 12.5 120
70, 100 0,6 (0,4) 16 8 120
32 FR, FR1
250.320 0.6 16 12.5 120
70, 100 0,8 (0,6) 26 10 200
Cl Fl
32 C
1,F1 250.320 0.8 26 13 200
70, 100 1,4 (1) 41 12 310
C F,
40 C1, F1 250.320 14 41 20 310
450 34 41 31 310
70, 100 0,8 (0,6) 26 10 200
50 FR, FR1
250.320 0.8 26 13 200
70, 100 21,4 64 18 (14) 480
Cl Fl
50 C1, F1 250.320 2 64 30 480
450 5.3 64 48 480
70, 100 3(2,6) 107 33(24) 810
Cl Fl
65 C1 F1 250.320 3 107 55 810
450 9 108 81 810
70, 100 2 (1,4) 64 18 (14) 480
80 FR, FR1
250.320 2 64 30 480
70, 100 4,6 (4) 160 53 (36) 1230
Cl Fl
80 C1, F1 250.320 4.6 160 60 1230
450 13 160 123 1230
70, 100 4,6 (4) 160 53 (45) 1230
100 FR, FR1
250.320 4.6 160 60 1230
www.emis-Kip.ru/ru/prod/ev200 12
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Table 1.3: continued

Flow volume*, cbm/h
Flow meter size Pipeline Temperature code ;
(DN), mm connection code for medium HbELEr Alr

Qmin Qmax Qmin Qmax

70, 100 8 (6) 250 80 (60) 1920

100 CF 250.320 8 250 90 1920

Cl,F1

450 21 250 192 1920

70, 100 13 (10) 400 130 (90) 3000

125 C,FF1 250.320 13 400 130 3000
450 33 390 290 2900

70, 100 18 (14) 575 190 (130) 4325

150 C,FF1 250.320 18 575 190 4325
450 47 560 420 4200

70, 100 34 (26) 1060 320 (235) 8000

200 C,FF1 250.320 34 1060 330 8000
450 90 1080 810 8100
70, 100 60 (42) 1700 470 (380) 12900
250 C,F,F1 250.320 60 1700 500 12900
450 142 1670 1260 12600
70, 100 95 (60) 2460 680 (550) 18600
300 C,FF1 250.320 95 2460 800 18600
450 200 2400 1820 18200

70, 100 3 107 33 810

50, 80 ** T
250 3 107 55 810
Note:

1.* As special order for temperature configurations under +100°C, we can produce transducer with extended
flow range, the lower limit of extended range is indicated in brackets next to the main range lower limit. It shall be
specified in order sheet by placing X after Dn and accuracy class (e.g. 080-5-X means transducer of Dn80mm
with b accuracy class and extended flow range). In this case the accuracy for flow range lower than standard is
not specified.

2.** For T configuration the flow range can be other than standard which is specified in transducer passport. It
shall be specified in order sheet by placing X after Dn and accuracy class.

3.Flow ranges for other mediums depend on medium density, pressure, temperature and can be defined
based on data sheet filled in by a customer.

www.emis-kip.ru/ru/prod/ev200
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Table 1.4 - EV-205 flow ranges

Flow volume?*, cbm/h
siEIeO\(NDrIII])?trirm connzgﬁgzecode Ter?gr?:r?g:jrilejé()de Water A
Qmin Qmax Qmin Qmax
40 F'OWFf'snsor 70, 100, 250 1.4 18 23 144
300 PR 70, 100, 250 75 2030 1670 15230
350 PR 70, 100, 250 100 2770 2280 20770
400 PR 70, 100, 250 130 3630 2980 27240
450 PR 70, 100, 250 165 4600 3780 34550
500 PR 70, 100, 250 200 5700 4680 42750
600 PR 70, 100, 250 300 8200 6770 61800
700 PR 70, 100, 250 400 11300 9260 84500
800 PR 70, 100, 250 530 14800 12140 110800
900 PR 70, 100, 250 690 19200 15810 144300
1000 PR 70, 100, 250 850 23900 19600 178900
1100 PR 70, 100, 250 1030 29000 23790 217200
1200 PR 70, 100, 250 1240 34600 28420 259500
1300 PR 70, 100, 250 1460 40700 33460 305500
1400 PR 70, 100, 250 1700 47400 38930 355400
1500 PR 70, 100, 250 1950 54600 44830 409300
1600 PR 70, 100, 250 2200 62200 51100 466600
1800 PR 70, 100, 250 2800 79000 64880 592400
2000 PR 70, 100, 250 3500 98000 80430 734300

1.2.2 Qmin and Qmax for gas mediums under working conditions are calculated as follows:

Qmin = max (Qmin * ./K1/p or Vmin * mr* d°/ 4 * 0,0036) ), com/h (1.1)
Qmin =min (Qmax *,/K2/p or Qmax)), cbm/h, (1.2)
where

Qmin and Qmax are the max and min flow according to the tables 1.3 and 1.4;

p - air density under working conditions kg/cbm;

d - inner diameter of flow body (at the point of sensor installation), mm (see fig.C.3 - C.13 Appendix
C);

Vmin - min flow velocity, m/s (see table 1.5);

K1, K2 - empirical coefficients (see table 1.5).

www.emis-kip.ru/ru/prod/ev200 14
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Table 1.5 - Coefficients for gas flow range calculation under working conditions

Min velocity Vmin, m/s
Flow meter size | Coefficient | Coefficient -
(DN), mm K1 K2 Medium temperature code
70, 100 200,250,320 450
15 unu 25-®P1 1.2 47.4 2 3 -
other 1.2 26 1,5(1,3% 2 3

Note: * Min velocity for extended range is shown in brackets.

1.2.3 Flow meter shall be selected according to the flow under working conditions. If gas flow is given
under N.C. Nm3/ h in order sheet then it shall be recalculated for operating conditions.

1.2.4 Min and max value of full and operating flow of water for PPD version are shown in table 1.6.

Table 1.6 - PPD version flow ranges

Flow meter Flow volume, cbm/h
size (DN/max | Configuration Operating range Full range
flow) Qmin' Qmax' Qmin Qmax
50/10 - 0.5 8 0.3 10
50/20 - 0.7 20 0.5 25
50/25 -1 0.8 25 0.6 32
50/50 - 15 50 11 55
50/60 - 1.8 60 1.3 65
80/20 - 0.9 20 0.6 25
80/25 1 1 25 0.8 32
80/35 - 1.2 35 0.8 40
80/50 - 1,6 50 11 60
80/50 1 2 50 1.2 55
80/100 1 3 100 2.5 110
80/150 - 5 150 3.5 160
100/25 - 1 25 0.8 32
100/50 - 2 50 1.2 55
100/120 - 5 120 4 132
100/200 - 8 200 5 220
100/200 1 5 200 4 200
100/300 - 12 300 8.2 330
150/500 1 15 500 12.5 520
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1.2.5 Working pressure for PPD configuration shall not be less than:
0,3 MPa - for Q = Qmin’;
0,4 MPa — for Qmin’ < Q < 0,5-Qmax’;
0,8 MPa — for Q > 0,5°Qmax’.

1.2.6 Relative accuracy for volume and volume flow rate measured at frequency, pulse and digital
signals and current signal for version Al, H1, H2, H3 depending on flow meter accuracy class is shown in Table
1.7.

Table 1.7 — Accuracy limits

_ Accuracy limits for A,B,C accuracy classes, % Transition flow
Flow meter type Medium Qt< Q < Qmax Qmin< Q < Qt ot
B C A B
Liquid +0,5 +1,0 1,5 +1,0 1,5 25 0,06-Qmax **
Full-bore
Gasand 15 | +15 | x20 | 20 | 25 | £35 | 01.Qmax*
vapour
Full-bore PPD Liquid +0,5 +1,0 1,5 +1,0 1,5 25 Qmin'
Liquid 15 2,0 - +3,0 +35 - 0,125-Qmax
Insetion type
Gasand [ o5 | t30 | - | x40 | z45 | - 0,15-Qmax
vapour
Flow sensor of Liquid +0,5 +1,0 - +1,0 +1,5 - 0,125-Qmax
insertion type flow
meter %Zspggf +10 | £15 - +20 | £25 - 0,15-Qmax

Note:
1. Qt — transition flow,

Qmax - max measuring flow according to the tables 1.3, 1.4 and 1.6

Qmin' - lower limit of operation flow for PPD version according to the table 1.6.
2. ** Transition flow for full-bore flow meters of DN-15mm or Dn25FR(FR1) Qt = 0,6 cbm/h for liquid and 8
cbm/h for gas and vapour. Transition flow for DN=25mm or Dn32FR(FR1) Qt = 15 cbm/h for gas and vapour.
3. Transition flow for 450 temperature version Qt = 0,1-Qmax for liquid and 0.15-Qmax for gas and vapour.

1.2.7 Relative accuracy limits of the flow measured at current output for version A and H does not
exceed
S =%[|8|+0,2*Imax/(4+16*Q/Qmax)], % (1.3)
where 8 — accuracy limit according to Table 1.7, %;
Imax = 20mA - max current value in the loop;
Q - flow, cbm/h;
Qmax - max flow referring to 20mA at current output as specified in flow meter data sheet, com/h.

1.2.8 Flow meter can be equipped with the following outputs:

o pulse or digital output signal;
. analog (current) output signal (except for special version of flow meter);
. digital signals, see Table 1.8.

Table 1.8 - Digital signals

Protocol Physical interface
Modbus RTU RS-485, USB
HART Current loop 4-20 mA

Note:
1. When USB is connected, RS-485 is disabled.
2.  HART is not available for special version flow meters.
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1.2.9 Pulse or digital output signal.

An output can work in different modes: frequency, pulse or digital. Output signal can be in two logical
states: "closed"/"opened". It is passive output of open collector type.

There are two pulse outputs for T version with 2-wire connection type. One of them corresponds to
NAMUR standard.

For "Frequency output" mode signal frequency is proportional to currently used variable. The following
values can be used as variables: volume flow rate, volume flow rate under normal conditions, mass flow rate,
absolute pressure, temperature.

Note: Hereinafter referred to as N.C.): - normal conditions (atmospheric pressure is 101325 Pa = 760 mm Hg.
and air temperature 273,15 K = 20° C).

Minimum and maximum values comply with:

FMIN = 0 Hz - minimum value of current variable;

FMAX = 1000 Hz - maximum value of current variable:

Typical pulse values m for gas and liquid measuring at maximum frequency of 1000Hz are specified in
Table.2.2.

Pulse value m can be calculated as follows:

m = Q’'max / (3,6 * 1000 Hz), L 1.4

where Q’'max is maximum possible flow rate (see table 2.2) for this size of flow meter, m3/h.

For "Pulse output” mode every output pulse means exact value of currently used variable which is called
pulse value. Volume, volume under normal conditions or mass can be used as currently used variable. Pulse
value and minimum pulse length can be specified according to customer needs. Signal frequency for pulse
mode shall not exceed 500Hz.

For "Digital output" mode an output switches between "closed/opened" when instantaneous flow (“flow
switch” mode) or total volume/mass ("dosing" mode) reach specified limit value.

Dosing mode operating procedure.

1) resettable totalizer set to zero, digital output set to initial state. This state is taken as normal (basic).
Flow meter is ready to accumulate flow.

2) External automatic control device will turn the valve or pump upon output signal change. Flow meter
counts amount of medium. External automatic device can stop flow counting if there is no technological need.

3) digital output change the state once the specified limit is reached. External automatic device stops the
flow according to output state, switch the flow or change tare, if required.

4) Simultaneously with the step 3, the timeout timer is started in milliseconds (from 1 to 65535) specified
in register 40011. At the end of the timeout, go to step 1 of the algorithm.

In any mode allowed external voltage for pulse (digital) output shall be 5V to 27V. Maximum current
shall be 50 mA. Recommended resistance of load resistor Rload shall comply with:

(U-1)/0,04<Rload. < (U-1)/0,02, Ohm, (1.5)

where U — external voltage, V.

Connection diagrams for recorder are shown in Appendix B.

All modes 0...11 are implemented on the same terminals so that only one mode can be applied at a
time.

Modes and maximum/minimum values can be adjusted via Modbus or flow meter keyboard. For more
details see Appendix G.

1.2.10 Analog (current) output signal.

Current in the circuit lies within 4-20 mA range and varies linearly with currently used variable. The
following values can be used as variables: volume flow rate, volume flow rate under normal conditions, mass
flow rate, absolute pressure, temperature. Modes can be adjusted via Modbus or flow meter keyboard. Values
for 4 mA and 20 mA can be adjusted via HART. For more details see Appendix I.

Analog signal is not available for transmitter of C version.

For T version with 2-wire connection the output signal lies in the 4-20mA range and corresponds to
NAMUR standard.

By default for EV-200 and EV-200-PPD 20mA corresponds to the max flow Qmax for the DN as
specified in the tables 1.3 and 1.4.

For EV-205 the current value of 20mA corresponds to 28 cbm/h for liquid and 210 cbm/h for gas and
vapour.

4mA corresponds ot zero flow. Values for 4 mA and 20 mA can be adjusted according to specific needs.

For guaranteed operation of the current output, the total resistance of the current output circuit R1 must
correlate to the following:

R1 < (Un - Ui)/ 0,024, Ohm, (1.6)

where Up — power supply unit voltage, V.
Ui =12V for standard and extended versions of the transmitter,
Ui = 15,5V for version with 2-wire connection scheme;
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For general industrial version and for explosion-proof versions BH, PB the voltage at the terminals of the
current output should be in the range from 12 to 27 V.

For explosion-proof versions ExB, ExC, ExiaB, ExiaC, PBI, PO the voltage at the terminals of the
current output should be in the range from 12 to 25,3 V.

1.2.11 Digital output signals.

Modbus is the main digital output signal. It complies with EIA/TIA-422-B and ITU V.11 requirements,
provides data transfer through Modbus RTU (Modicon Modbus Protocol Reference Guide P1-MBUS-300 Rev.
G) and provides network connection and measured data transfer.

ModBUS transfers the following data to Windows PC with installed EMIS-Integrator software (supplied
with flow meter upon request and available on our web-sitewww.emis-kip.ru):

- flow tube diameter, mm,;

- flow range, m3/h;

- flow meter serial number;

- instantaneous flow during damping time, m3/h;

- total volume of measured medium, ms3;

- total and instantaneous mass flow, total and instantaneous volume flow under N.C. (if the
function is activated);

- low signal cut-off, units;

- damping rate (shall be chosen from integer values from 0 to 10);

- medium type: liquid, gas, steam;

- specified temperature range for medium, C°;

- K-factor (medium volume per one vortex), l/pulse;

- piezoelectric cell signal amplitude, units;

- temperature and pressure from connected sensors;

- adjustable parameters of flow meter.

Wiring diagram is shown in Appendix B.

ModBUS is not available the transmitter with a two-wire connection scheme.

Additional digital output signal complies with HART TM standard.

Adjustment of the first, second, third and fourth variables for HART output is made via separate
Modbus protocol. Adjustment of any other parameters for 4-20 mA output is made through modem or
communicator.

1.2.12 Display
Types of display:

- display with mechanical keyboard, «SIM» configuration,

- display with optical keyboard, «SIO» configuration.

- display without keyboard - Sl configuration (for the transmitter with 2-wire connection scheme only).
SIM and SIO configuration display shows the following information:

- volume flow rate and total volume under normal conditions;

- volume flow rate and total volume under working conditions; Measuring units m3 and m3/ h blink on

the display *;
- for EV-205 it also shows total volume of the DN40 sensor and current flow along the pipeline/
Measuring units m3 and m3/ h blink while the current flow is displayed *;

- mass flow and total mass;

- transducer and medium temperature?;

- medium pressure;*

- instantaneous flow as a percent of maximum flow rate;

- signal values on current(*) and pulse outputs;

- control totals and metrological data;

- current access level;

- service messages.

* - except for special version of transmitter;

Display appearance and operation guide are shown in fig.B.4 and B.5 of the Appendix B.

Sl configuration display shows the following information:

- volume flow (under W.C.), and the flow disregarding the temperature, etc.;

- total flow (under W.C.), and the flow disregarding the temperature, etc.;

- resettable volume totalizer (under W.C.);

- for EV-205 it also shows volume flow and total flow via DN40 sensor and current flow along the
pipeline;

- sensor temperature;

- vortex shedding frequency;

signal amplitude in specified units;

- instantaneous flow as a percent of maximum flow rate;

- sensor temperature;
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- signal values on current and pulse outputs;

- pulse value and length;

- flow value corresponding to 4 and 20 mA at the current output and to 1000Hz at the frequency
output;

- cut-off value corresponding to the specified signal amplitude;

- other parameters.

1.2.13 Electrical insulation between electrical circuits and transmitter body at ambient temperature of
23+5°C and relative humidity 30 to 80% withstands 45 to 65 Hz AC sine wave with 500V r.m.s. during 1 minute.

1.2.14 Power supply and consumption

Transmitters of general purpose industrial versions and ex-proof versions shall be connected to
separate 12-27 VDC supply unit. T version with 2-wire connection scheme the power is supplied from the
current loop 4-20mA (see 1.2.10)

Power consumption in steady operation state is shown in the table 1.9.

Table 1.9 - Power consumption

Power consumption, W
Flow meter mounting
Display version | Ex-proof version ;
. special
Basic and o-wire
extended i Preheating
preheating
without display 0.9 15 6.1 0.5
SIM display no explosion 34 4.0 8.7 -
- protection,
SIO display BH, PB 3.5 5.3 9.9 -
Sl display - - - 0.5
without display 0.9 - - 0,5
SIM display ExB, ExC, 0.9 - - -
ExiaB, ExiaC,
SIO display PBI, PO 1.0 - - -
Sl display - - - 0,5

Power supply parameters for ex-proof configurations are shown in 1.3 "Explosion protection".

1.2.15 Transducer refers to repairable, single-order devices of Il group | type as defined in GOST
27.003.

1.2.16 Dimensions, connection sizes and weight of flow meter are shown in Appendix B.

1.2.17 Pressure drop depends on measuring medium, flow meter size and flow speed. Calculation
formula is shown in 2.1.4.

1.2.18 Transducer reliability parameters:

- mean time before failure shall not be less than 75000 hours and depends on maintenance as specified
in the manual;

- standard deviation of failures not less than 0.15;

- failure rate is normal (Gaussian law)

- mean time to recover for repaired transmitter not exceeds 3 hours;

- service life 15 years.

Transmitter failure means its non-compliance with 1.2.2. requirements

1.2.19. Materials for process-wetted elements of the flow meter are specified in the table 1.10.
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Table 1.10 - List of materials

OPERATION MANUAL

. Material

VierEon B Pressu | Tmea | Materia S
’ re, Mpa| s., °C | I code | Flow tube | Bluff body Sensor ensor
gasket
EV-200C, F [ Ay | 1663]|<320| H AISI 304 AISI 304 AISI 304 Fluorine

FR plastic, graflex
Ev-200C | 1550 | 10-25 | <320 H 20X13 12x18H10T | ttanium Copper,
BT1-0 titanium
Ev-200C | 65-300 | 10-25 [<320| H 20X13 20X13 ttanium Copper,
BT1-0 titanium
EV-200 F, F1] 40-300 | 1,6-6.3 | 450 H | 12x18H10T | 12x18H10T | EP202 Titanium
EV-200 C1, titanium Copper,
F1Fr1 | 1550 [ 1663 |<320| H 20X13 12X18H10T eyl copper
EV-200 C1, titanium Copper,
F1FR1 | 65100 | 1663 <320 [ H 20X13 20X13 byl opper
Ev-200 F1 |125-300| 1663 | <320 H |12x18H10T | 12x18H10T | UEANIUM Copper,
BT1-0 titanium
Ev-200 F1 | 15-100 | 10-16 |<320| H 20X13 12x18H10T | ttanium Copper,
BT1-0 titanium
EV-200 F1 [125-300| 10-16 |<320| H 12X18H10T | 12x18H10T | H@nium Copper,
BT1-0 titanium
EV200-PPD | Al Al | AN - 20X13 | 12x18H10T t'gfr”i‘f{)“ Copper
EV-205 All All All H AISI 304 AISI 304 AISI 304 Fluorine
plastic, graflex
EV-200 Al All All HH | 12x18H10T | 12x18H10T | tanium Copper,
BT1-0 titanium
EV200-PPD | Al Al | A HH [ 12x18H10T | 12x18H10T | fENUT Copper
Note:

1* Fluorine gaskets used for Tmed up to +100°C, graflex gaskets for +250 and +320°C, copper gaskets up to
+250°C, titanium gaskets for +320 and +450°C;
2 Paronite, TEG or steel gaskets are used to seal the flow meter and pipeline flanges.

3 Flow meter parts can be made of other materials upon the agreement with the customer;
4 The flow tube and the bluff body of the AST version are made of 12X18H10T steel, the sensor gasket is made
of titanium, electronic boards are additionally coated with AK-113 varnish.
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1.3 Explosion protection

1.3.1. Ex-proof transmitters BH have "explosion proof enclosure" under GOST IEC 60079-1-2011, used
for explosive mixtures of 1IC group, executed as "explosion proof" and marked as "1ExdIIC(T1-T6)X".

Electrical parts of the flow meter are enclosed into explosion-proof casing which bears explosion
pressure and help to avoid explosion transfer into the flammable environment. The explosion resistance and
explosion-proofness of the transducer enclosure comply with the requirements for electrical equipment of Group
| and IIC subgroup according to GOST IEC 60079-1-2011.

Explosion safety of ex-proof enclosure is ensured by the following:

axial length of the thread and the number of complete turns in the engagement of the threaded
flameproof joints shall comply with the requirement of GOST IEC 60079-1-2013;

- tolerances and length of the planar and cylindrical explosion-proof joints comply with the GOST IEC
60079-1-2013;

- mechanical rigidity of transmitter casing comply with GOST 31610.0-2014 requirements for electrical
equipment of group | and Il with high risk of mechanical damage.

- inspection window is sealed inside the metal rim of the casing cover to provide integrity;

max temperature of surface heating under operating conditions shall not exceed the values specified in
GOST 31610.0-2014 (IEC 60079-0:2011) for specific temperature classes.

Explosion protection elements drawing is shown in Appendix F.

"X" mark of ex-proof indicates specific operation conditions as described below:

- medium temperature shall not exceed specified value as marked in the ex-proof marking for this
specific temperature class;

- the LCD display operates at a temperature not lower than minus 40 °C;

Transmitters of BH configuration shall be equipped with certified ex-proof cable glands and ex-proof
plugs complying with "d" explosion protection type of IIC subgroup, temperature range and ingress protection
not less than IP67. Selection of cable glands shall be according to GOST IEC 60079-1-2011.

- painted transmitters can be the source of ESD. Wipe only with wet or antistatic cloth;

- close transmitter cover before switch it on;

- use heat-resistant cables to connect flow meter body with distant type transmitter;

- the explosion protection is valid for the medium pressure below the maximum level permitted for that
type of flow meter.

1.3.2 Ex-proof flow meters of ExB, ExC, ExiaB, ExiaC types are equipped with "intrinsically safe
circuit™of "ib" / "ia" level under GOST 31610.11-2014 (IEC 60079-11:2014), intended for environments with
ignitable mixtures of IIC and IIB groups and designed as ex-proof with "1Ex ib 1IB (T1-T6) Gb X", "1Ex ib IIC
(T1-T6) Gb X", "1Ex ia IIB (T1-T6) Gb X", "1Ex ia lIC (T1-T6) Gb X" marking.

Intrinsic safety of "ib" protection level is provided by the following;

- electric load of intrinsic circuit elements shall not exceed 2/3 of specified values under normal and
emergency operation.

- clearance, leakage path and electrical endurance of isolation comply with GOST 31610.11-2014;

- three diodes are installed in series in the supply circuit to prevent the input capacitance from
discharging into the supply line and to protect against polarity reversal. Three bypass zener diodes are installed
in the power supply circuit;

- internal capacity and inductance of the flow meter circuit do not accumulate energy, explosive gas
mixtures of 1IB or IIC groups;

- current carrying connections and electronic components are protected against environmental exposure
with IP67 enclosure complying with GOST 14254.

For ExB, ExC, ExiaB, ExiaC configurations input parameters of supply circuit and output signal circuits
are shown in table 1.11.

Table 1.11 - ExB, ExC, ExiaB, ExiaC versions input parameters of supply circuit

Description
Parameter SEurI;ply cw;u(l:t current frequency (sj:g:wt::
XB, xC, signal signal

ExiaB_| ExiaC RS485
Max input voltage Ui, B 25.6 25.6 25.3 25.6 8.5
Max input current li, mA 0.41 0.18 0.11 0.11 0.9
Max input power Pi, W 2.5 25 0.8 0.8 1.8
Max input capacity Ci, pF 0.01 0.01 0.01 0.01 0.1
Max input inductance Li, pH 0.01 0.01 0.01 0.01 0.01

"X" mark of ex-proof indicates specific operation conditions for version sExB, ExC, ExiaB, ExiaC as
described below:
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- medium temperature shall not exceed specified value as marked in the ex-proof marking for this
specific temperature class;

- the LCD display operates at a temperature not lower than minus 20 °C;

- ExB, ExC, ExiaB, ExiaC power supply shall be provided from intrinsically safe unit with output circuits
of "ib" or "ia" levels and electrical parameters complying with GOST 31610.11-2014 for intrinsically safe
electrical equipment of "lIB/IIC" subgroups;

- ExB, ExC, ExiaB, ExiaC power supply shall be provided from intrinsically safe unit with output circuits
of "ib" or "ia" levels and electrical parameters complying with GOST 31610.11-2014 for intrinsically safe
electrical equipment of "lIB/IIC" subgroups;

- transmitters of BH configuration shall be equipped with certified ex-proof cable glands and ex-proof
plugs complying with operation temperature range and ingress protection not less than IP67. Selection of cable
glands shall be according to GOST IEC 60079-1-2011.

- painted transmitters can be the source of ESD. Wipe only with wet or antistatic cloth;

- close transmitter cover before switch it on;

- use heat-resistant cables to connect flow meter body with distant type transmitter;

- the explosion protection is valid for the medium pressure below the maximum level permitted for that
type of flow meter.

1.3.3 Explosion proof flow meters of PB, PBI, PO configurations have "intrinsically safe circuit" of "ib" /
"ia" level under GOST 31610.11-2014 (IEC 60079-11:2014) and "explosion proof enclosure" under GOSTT IEC
60079-1-2011 marked as «PB Ex d | Mb X», «PB Ex d ib | Mb X», «PO Ex ia | Ma X» accordingly.

Explosion protection of PB, PBI, PO types is provided by using explosion-proof boxes manufactured by
LLC “Plant GORELTECH?”, while the electronic unit of the flow meter is placed in this box of the corresponding
execution.

"X" mark of ex-proof marking indicates specific operation conditions (mine version):

- ensure that transmitter cover withstands heat more than 150 °C transferred from the measuring
medium;

- flow meters are supplied with permanent cable, all connections from flow meter shall be executed
using certified terminal box with electronic block complying with ex-proof requirements as defined in GOST
31610.0-2014 (IEC 60079-0:2011) for a specific type of exlosion protection. Creepage path and clearance in
terminal box shall comply with requirements as specified in GOST 31610.11-2014 and
GOST IEC 60079-1-2013 accordingly.

- the explosion protection is valid for the medium pressure below the maximum level permitted for that
type of flow meter.

- use shielded cables to connect flow meter body with distant type transmitter.

1.3.4 ExB, ExC, ExiaB, ExiaC, PBI, PO ex-proof flow meters shall be powered from 18 to 25,6 VDC
power unit, BH and PB version form 12 to 27VDC power unit.

Electric power supply of converters of versions ExB, ExC, ExiaB, ExiaC, PBI, PO should be provided
from intrinsically safe barriers (blocks) having the “intrinsically safe electrical circuit” type of explosion protection
with explosive intrusion safe levels for explosive mixtures of subgroups IIB or 1IC according to the version of the
transmitter.

Ex-proof cables shall be used for power supply and output signals connections of PB, PBI, PO
configurations.

1.3.5 It is recommended to use BIS-A-111 or BIS-A-113 spark protection barriers for power supply
circuits (there is a separate channel for RS-485 output), and BIS-A-110 barriers for frequency-pulse and current
output circuits.

1.3.6 "Intrinsically safe circuit” is not available for special configurations of flow meter.

1.3.7 Ground terminal is marked with engraved earth sign. Removable cover of transducer has the
following warning sign: "Disconnect before open”.

1.3.8 Ex-proof configuration has ex-proof marking plate. Plate type is shown in 1.6 Marking and
sealing.
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1.4 Flow meter parts

1.4.1 Flow meter consists of flow meter itself and mounting kit. Scope of supply is specified in Table
1.12.

1.4.2 Mounting kit is supplied upon request. Installation kit depends on transmitter version and shown in
Appendix D.

Table 1.12 - Standard supply scope

No Name Number Note
1 | Vortex flow meter EMIS-VIHR 200 1 As ordered
2 | Data sheet 3B-200.000.000.000.00 PS 1 For EV-200 versions
3 | Data sheet 3B-205.000.000.000.00 PS 1 For EV-205 versions
4 Operation manual 3B-200.000.000.000.00 OM 1
5 | Calibration method 3B-200.000.000.000.00 CM 1
6 | Mounting kit with data sheet 1 Upon request
7 | Adapter RS485/RS232 EMIS-System 1 Upon request
8 | Testing cables 1 Upon request
9 | Power unit EMIS-BRIZ 90 1 Upon request
10 | Packing case 1 Upon request
11 | Installation fitting 1 Upon request
12 | Flow conditioner EMIS-VECTA 1200 with flanges 1 Upon request
13 | Ball valve for insertion type flow meter 1 Upon request
14 | Spare parts Kit, tools and accessories 1 Upon request
15 | Certificate for flanges, fixtures, gaskets 1 Upon request
16 SHQELEMOCO' description for version with 2-wire connection 1 Upon request
17 | Ex-proof case of PB type. 1* PB, PO, PBI version
18 | Flow meter certificates *x Upon request
Note:

1. Installation kit contains two flanges, two gaskets (except for EV200-PPD) and fasteners. Flanges are not
included in the orders supplied with run sections.

2. * Amount of PB ex-proof boxes shall be specified while placing the order.

3. List of certificates (supplied upon request):

Measuring instruments type approval certificate with type description;

- TR TS certificate 012/2011 on "The safety of equipment in explosion hazardous environments" with EX-proof
enclosure;

- Declaration of Conformity TR TS 032/2013 on "The Safety of equipment working under excessive pressure”

- TR TS certificate 032/2013 on "The Safety of equipment working under excessive pressure"

- TR TS certificate 020/2011 on "Electromagnetic compatibility"

1.4.3 Spare parts kit, tools and accessories is supplied upon request. Spare parts kit, tools and
accessories contain cable glands, flange gaskets and fixtures for flange installation (depends on transmitter
version) and thermal packed graphite packing for EV-205 1,6MPa pressure version. Other accessories can be
included according to customer needs.
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1.5 Configuration and operation
1.5.1 Structure and Operation Principle
Full-bore transmitter (see fig.1.2) consists of flow tube (1) and electronic transmitter unit(2). Flow tube is

a hollow cylinder with bluff body installed in cross-sectional area (3). Sensor (4) is installed behind the bluff
body.

oy
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>
No
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1141
(SN

[k

Full-bore Insertion type

Figurel.2 - Flow meter structure

Transmitter (2) is installed on flow meter body using support bar (5).

Electronic boards are installed inside the transmitter.

Flow meter measures the flow by detecting vortices frequency. Bluff body installed inside the flow tube
which causes the formation of vortices in the incoming flow of the medium. Vortices spread along and behind

each side of the bluff body. The frequency of vortex shedding is proportional to flow velocity, and consequently
proportional to volume flow of measured medium.
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Vortices cause pressure fluctuation along each side of the sensor. Pressure fluctuation is transmitted to
piezoelectric cell. Piezoelectric cell transforms fluctuation into electrical signals. Transducer forms output signals
after amplification, filtration, transformation and digital processing of the signal.

In transmitters of "450" temperature configuration two pressure pulsation detectors are installed behind
the bluff body with no extension into the flow tube. These detectors are equipped with piezoelectric cells which
transform pressure pulsation into electrical signals.

Full-bore transmitter (see fig.1.2) consists of transmitter (6), support bar (7), weldneck (8) and
transmitter (2). Sensor structure of insertion type flow meter is the same as of the full-bore and measures flow
velocity at a single point.

1.5.2 Flow meter size selection

Flow meter selection is performed using specially designed calculator "EMIS Selector" based on the
data provided by a customer. Please consider the following when choosing the flow meter:

1. Inner diameter of flow meter (nominal diameter) shall be selected depending on flow velocity which
causes vortices shedding of necessary power. If flow tubes diameter of selected flow meter does not match
pipeline diameter use pipe reducer or FR configuration.

2. Medium flow parameters specified by a customer shall comply with real operation parameters.
Pressure, temperature, density, viscosity, operational flow ranges are essential for flow meter selection. If
customer sheet is filled in according to real operational medium parameters the flow meter selection based on
manufacturer calculation will provide permanent measurement accuracy for the whole flow range.

3. Pipeline diameter and straight run length before and after the flow meter shall comply with
recommendation specified in 2.2.2.

4. Hydraulic pressure losses occurred in flow meter shall be taken into account when calculating general
hydraulic losses for the pipeline (equation is shown in 2.1.4). Flow velocity increase leads to greater pressure
losses in quadratic dependence and may lead to cavitation under specific parameters. The size of the flow
meter shall be selected so that the real flow rate is in the second third of the full range to provide necessary
accuracy, eliminate pressure losses and avoid cavitation.

5. Provide counter pressure after the flow meter to avoid cavitation of liquids which leads to severe
errors in measurement (calculation formula for counter pressure is shown in 2.1.5).
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1.6 Marks and seals

1.6.1 Marking

Marking plate placed on transducer contains the following signs and notes according to GOST 12971

- Instrument approval mark as per PR 50.2.104.

- serial number and date of manufacture;

- flow meter code;

- nominal diameter;

- max working pressure, MPa;

- medium temperature, °C;

- max. flow;

- output signals;

- ingress protection (IP67);

- pulse value for insertion type flow meter.

For PB, PBI, PO flow meters with four cable glands the plate also contains ex-proof marking and

electrical circuit parameters:

-PBExdIMbX,0<t,<+70 C for EV-200 of PB version;

-PBExdibIMbX,0<t,<+70 °C for EV-200 of PBI version;

-POExialMaX,0<st,<+70 °C for EV-200 of PO version;

1.6.1.2 General purpose industrial versions, except for oxygen applications, have separate plate with
indicated ambient temperature ranges and caution sign: "Do not use in explosive environments".

1.6.1.3 Ex-proof configurations with two cable glands have separate plate with ex-proof marking and
electrical circuit parameters.

For EV-200-PPD of BH configuration:

- 1ExdIICT5GbX, - 40 < t, < + 70 °C for "100" temperature class.

For EV-200 and EV-205 of BH conf|gurat|on

- 1ExdIICT6GbX, -40<t, <+ 70 C for "70" temperature class.

- 1ExdIICT5GbX, -40<t, <+ 70 C for "100" temperature class.

- 1ExdIICT2GbX, -40<t,<+ 70 C for "250" temperature class.

- 1EXdIICT1GbX, - 40 <t, < + 70 °C for "320" and "450" temperature class.

For EV-200 and EV-205 of ExB conﬂguratlon

- 1ExiblIBT6GbX, -40<t, <+ 70 C for "70" temperature class.

- 1ExiblIBT5GbX, - 40 < t, < + 70 °C for "100" temperature class.

- 1ExiblIBT2GbX, - 40 < t, < + 70 °C for "250" temperature class.

- 1ExiblIBT1GbX, - 40 < t, < + 70 °C for "320" and "450" temperature class.

For EV-200 and EV-205 of ExC conf|gurat|on

- 1ExiblICT6GbX, -40<t,<+ 70 C for "70" temperature class.

- 1ExibIICT5GbX, -40<t, <+ 70 C for "100" temperature class.

- 1EXibIICT2GbX, -40<t, <+ 70 C for "250" temperature class.

- 1EXibIICT1GbX, - 40 <t, < + 70 °C for "320" and "450" temperature class.

For EV-200 and EV-205 of ExiaB ver5|on

- 1ExiallBT6GbX, - 40 <t, <+ 70 C for "70" temperature class.

- 1ExiallBT5GbX, - 40 <t, <+ 70 C for "100" temperature class.

- 1ExiallIBT2GbX, -40<t, <+ 70 C for "250" temperature class.

- 1ExiallBT1GbX, - 40 < t, < + 70 °C for "320" and "450" temperature class.

For EV-200 and EV-205 of ExiaC version:

- 1ExiallICT6GbX, -40<t, <+ 70 0C for "70" temperature class.

- 1ExiallICT5GbX, -40<t, <+ 70 C for "100" temperature class.

- 1ExiallICT2GbX, -40<t, <+ 70 C for "250" temperature class.

- 1ExiallCT1GbX, - 40 < t, < + 70 °C for "320" and "450" temperature class.

Special temperature range -50 <t, < +70 °C or -60 <t, < +70 °C can be provided upon request.

1.6.1.4 "K" configurations (for oxygen) have separate plate with "Oxygen. Dangerous!" marking. Flow
meter body is painted blue.

1.6.2 Sealing

Sealing shall be done to prevent from unauthorized access to transducer. Sealing is executed using the
seal and the wire running through the special hole in the cover of transmitter.

Warranty stickers attached to the flow meter body: on the joint between support bar and flow meter
body, protective switch of processor board, detachable connections of remote type flow meter. Warranty is not
valid for the devices with damaged or detached stickers.
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2. APPLICATION

2.1 Operating features

2.1.1 Flow meter is customized by manufacturer according to customer sheet and his technological process
(medium density, temperature, pressure, viscosity, flow range).

To apply the device for another technological process it needs reconfiguration. In this case send us
current configuration data file compiled with EMIS-Integrator (see Appendix E) and new order sheet.
Manufacturer will send you new configuration file with adjusted parameters. For technological measurement
additional calibration is not necessary.

2.1.2 Flow meter can be installed indoors and outdoors.

2.1.3 Maximum amplitude of pipeline vibrations in flow meter installation section shall not exceed
0,5mm within 10 to 100Hz range. Vibration acceleration shall not exceed 0,5g.

Pipe vibration can cause false indication of flow with no real flow in the pipe which means that vibration
parameters exceed allowed values.

To avoid false signals and self-running:

- turn sensor up to 90° around pipeline axis to match working direction of sensor with vibration
amplitude.

- fill flow tube with measured medium.

- use bandpass filters. See help tab in EMIS-Integrator.

If above mentioned measures do not help, try to adjust low flow cut-off value via EMIS-Integrator. Set
low flow cut-off value VS as:
VS =2-AB (2.1)
where AB is amplitude of signal for zero flow indicated by EMIS-Integrator in units.
In some cases this could change min flow. Thus, to select a flow meter it is necessary to compare the minimum
possible flow rate with the minimum flow rate measured by the converter.
2.1.4 Possible pressure drop 4P can be calculated as follows:
Ap = A-p-(Q)’/D*, kPa (2.2)
where p - density of the measured medium under operating conditions, kr/m;
Q - volume flow under operating conditions, m3/h;
D - inner diameter of flow meter body, mm (see Appendix C);
A - coefficient as specified in table 2.1 (kPash2emm4)/(kgem3).

Table 2.1 - A coefficient

Version code Dn A
15, 25, 32, 40, 50, 65 160

C,F, F1
80, 100, 125, 150, 200, 250, 300 90
25, 32,50 190

FR, FR1
80, 100, 150, 200, 250, 300 105
PR 300..2000 30
50/10, 50/20 190
50/25, 80/50, 80/100 105
PPD 50/50, 50/60 160
80/150, 100/120, 100/200, 100/300, 150/500 90
80/20, 80/25, 80/35, 100/25, 100/50 150

For flow meters with no reducers you can estimate pressure drop using diagrams 2.1 and 2.2 It is
necessary to draw a straight line on the graph of the corresponding medium from the point corresponding to the
measured flow rate on the X axis to the pressure loss curve corresponding to DN. Then from intersection of
vertical line and pressure drop curve, draw a horizontal line to Y axis. The point of intersection with the Y axis
will correspond to the hydraulic pressure loss at an operating flow rate of the mesuring medium.
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Figure 2.1 - Pressure drop diagram for water

Note: To calculate pressure drop for any other liquid multiply pressure drop value for water and ration of
medium density to water density.
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2.1.5 Consider potential for cavitation (boiling) in some flow modes when measuring the flow rate of
liquids. Cavitation makes the measurement impossible. To avoid this there should be extra pressure (P) for as
long as 5 pipe diameters after the flow meter at the rate higher than calculated as follows:

(2.3)

P=29A4AP+13py,

where 4P - is pressure loss, kPa;
P, - pressure of saturated vapour under operating conditions (reference data), kPa.
If the calculated pressure is higher than the actual pressure in the pipeline, a safety valve shall be

installed to increase the pressure.

2.1.6 Inner diameter of straight run shall match inner diameter of flow meter. Recommended diameters
2.1.7 Full-bore flow meters can measure liquids with gas inclusions up to 15% by volume with +6,5%

are specified in section 2.2.2.

accuracy.
2.1.8 Flow meter is supplied with compensated temperature error. Manufacturer adjusts a device
according to the temperature range specified in customer order sheet using EMIS-Integrator. Temperature can
28

be re-adjusted by the customer.
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Temperature error is compensated automatically after connecting thermal sensor and installing its
software.

2.1.9 Pulse value m on pulse output (pulse and frequency modes) and relevant volume flow rate Q’max
at maximum output signal frequency for each flow meter size depending on medium are shown in table 2.2. (by
default).

Table 2.2 - Default pulse values m on pulse output

Liquid Gas
Size Pulse value m, | Pulse value m, |
(version) (?br::f}ﬁ Eee Pulse mode (?bnrqn% el Pulse mode
mode | standard min mode standard min
EV-200
15 9 0.0025 0.1 0.005 54 0.015 0.1 0.03
25 18 0.005 0.1 0.01 144 0.04 0.1 0.08
32 36 0.01 0.1 0.02 288 0.08 0.5 0.16
40 54 0.015 0.1 0.03 360 0.10 0.5 0.2
50 72 0.02 0.1 0.04 576 0.16 0.5 0.32
65 126 0.035 0.1 0.07 828 0.23 1 0.46
80 180 0.05 0.5 0.1 1368 0.38 1 0.76
100 288 0.08 0.5 0.16 2376 0.66 5 1.32
125 432 0.12 0.5 0.24 3240 0.90 5 1.8
150 648 0.18 1 0.36 5400 1.50 5 3.0
200 1080 0.30 1 0.6 9000 2.50 10 5.0
250 1800 0.50 5 1.0 14400 4.00 10 8.0
300 2520 0.70 5 1.4 20160 5.60 50 11.2
EV'ng%e)”sor 36 0.01 0.1 0.02 216 0.06 1 0.12
EV-200-T 108 - 50 0.06 900 - 50 0.5
EV-200-PPD 1800 - 1 1 - - — —

Note:

1. Pulse value for insertion type flow meter shall be calculated as defined in Appendix J depending on actual
size of a pipeline.

2. Effective pulse value is specified for frequency mode.

3. By default, EV-200, EV-205 are adjusted to the frequency mode, EV200-PPD and EV200-T - to the pulse
mode of the output.

2.1.10 As agreed with the customer (or by the customer using ModBUS or the keyboard), the pulse-
frequency output can be reconfigured to other modes and pulse value according to tables 2.3 - 2.5.

Table 2.3 - Frequency modes

Mode : Min Max
(register Current variable MeSiEJtrsmg value value
40007) (register 40033) (register 40035)
0 Volume flow cbm/h 0 see Data sheet or table 2.2
1* Volume flow under N.C. cbm/h 0
2* Mass flow t/h 0
see Data sheet
3* Absolute pressure MPa
= see Data sheet
4* Temp. C

Signal frequency for pulse mode shall not exceed 1200Hz.
* - n/a for special version of transmitter;
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Table 2.4 - Pulse modes

Mode Current variable Measuring units
5 Volume I
6* Volume under N.C. I
7* Weight kg

Pulse value from data sheet or register 40039/
Signal frequency for pulse mode shall not exceed 500Hz.
* - n/a for special version of transmitter;

Table 2.5 - Discrete modes*

Mode Current variable (r%git;?efr 253833)
8 Flow switch (normally open contact) cbm/h
9 Flow switch (normally closed contact) cbm/h
10 Volume dosing unit ml
11 Mass dosing unit g

Cut-off value (dose weight) see in flow meter data sheet.
Signal frequency for discrete mode shall not exceed 50Hz.
* - n/a for special version of transmitter;

2.1.12 If flow meter is used for gas metering, pressure and temperature gauges shall be installed
downstream as shown in fig. 2.3. It is allowed to install pressure gauge 5xDn before the flow meter.

up to 5xDn

up to 6xDn

Figure 2.3 - Installation scheme for full-bore flow meter, pressure and temperature
gauges

For flow meters of DN<50mm, pressure and temperature gauges shall be installed up to 10xDN after
the flow meter in the pipeline expansion pressure gauge can be installed 5...10xDN before the flow meter.

Temperature and pressure gauge installation shall comply with normative documents.

Gas measuring methods comply with GOST P 8.740-2011.

2.1.12 When using a flow meter to account hot water and steam, please follow the recommendations of
the Methodology for the commercial accounting of coolants (Order of the RF Ministry of Construction No. 99 /
pr dated March 17, 2014).

When using a flow meter to measure the flow rate of saturated vapour, the degree of steam dryness
should be at least 0.8.

2.1.13 Insertion type flow meter measures flow velocity. To reach required accuracy, measure actual
inner diameter of a pipeline and input this value in the device memory via EMIS-Integrator.
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Measuring section shall be selected in the straight run not closer than 5 Dn before the end of this
straight section.

Square of measuring section shall be calculated as arithmetic average of four diameters equally spaced
in cross section. Use bore micrometer as specified in GOST 10. If impossible to measure inner diameter of the
pipe it is allowed to determine the measuring section area by measuring the external perimeter and the wall
thickness of the pipe. Outer surface of a pipe shall be protected and has no dimples and bumps. Use steel
tape-measure as specified in GOST 7502. Side thickness shall be measured with dial thickness gauge as
defined by GOST 11358, slide gauge as defined by GOST 166 or ultrasonic thickness gauge.

We do not recommend to use the flow meter for drastically changing flow, for example in dosing
systems. To reduce response time after flow change we recommend to reduce damping rate or switch off
damping by setting its rate to 0.

2.1.16 EV-200-PPD can be operated under the pressure up to 30 MPa in short-term mode.
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2.2 Mounting requirements

2.2.1 General rules of mounting

Mounting (dismantling), electric connection, adjustment, operation shall be performed by duly
authorized and electrically trained personnel who carefully read present manual.

Please follow mandatory rules when proceeding flow meter installation:

- provide free access to the flow meter;

- the installation site of the flow meter should ensure its operation without possible mechanical
damage;

- itis not allowed to install flow meter in flooded underground heating facilities;

- straight sections of the pipeline and flow tubes shall be fully flooded with medium while measuring;

- connection between the pipeline and flow meter shall be designed so as to avoid air aggregation
along the pipeline;

- gaskets between the flow meter body and flanges shall be installed precisely. Gaskets shall not
extend inside the pipeline;

- the flow meter can installed in vertical, horizontal or inclined sections of the pipeline. The
recommended direction of flow (liquid, gas, steam) when installing the flow meter on a vertical or inclined
section - from the bottom to top;

A

Figure 2.4

- do not use the flow meter for measuring when the pipe is not fully flooded;

- for gas and vapour measurement the flow meter shall be installed so as to avoid condensed water
aggregation inside the flow tube and straight run of the pipeline;

- it is prohibited to install the flow meter on the pipeline with inside pressure exceeding data sheet
value;

- if transported under temperature below zero, leave the flow meter in normal conditions for 3 hours
before installation;

- installation in areas with strong magnetic interference (e.g. near supply transformer) is not
permitted.

- switch off the flow meter before performing any works;

- itis not allowed to work with not grounded devices and electrical tools;

- unused cable glands shall be securely plugged,;

- connection of external circuits shall be performed after installation in the pipeline is done,
disconnection shall be done before dismantling;

- grounding shall be performed by connecting grounding cable to the gland marked with earth sign.
Counter flanges in the pipeline shall be interconnected with grounding cable.

By default, the flow meters EV-200 and EV-205 of ex-proof configuration are supplied with two cable
glands of 6mm and 9mm outside diameter. Ex-proof plugs shall be used to plug cable glands. Flow meters
EV-200 and EV-205 of other configurations are supplied with two plastic cable glands of 6mm and 13mm
outside diameter. Flow meters of PPD type are supplied with one metal cable gland for 6mm to 9mm cables and
one ex-proof plug.

Cable glands of different diameter or armored cables can be installed as special order (size shall be
specified in order sheet).

Cable gland for cables hose of 9.4 to 14 mm size can be supplied.

When installing flow meter with an optical indicator (SIO version), it is recommended to install an
electronic unit under the sun visor to prevent false triggering of optical buttons from direct sunlight.
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2.2 Mounting requirements
To provide declared accuracy follow installation requirements below:
1) Pipe inner diameter 2xDN before the flow meter shall comply with the formula below:

0,98Di < Dp < 1,05Di, (2.4)

where Di - inner diameter of the flow tube, mm. (see size C in fig.C.3 - C.12).
Recommended tube size is specified in table D.15 (see Appendix D).

2) Provide required length of straight sections. Length of straight sections before and after the flow
meter shall be not less than specified in table.2.6 for full-bore and 2.7 for insertion type flow meters depending
on pipe reducers, extensions, bends along the pipeline, control gears and devices installed upstream from the
flow meter. Failure to comply with the requirements leads to an increase in measurement error at low flow
rates.

Table 2.6 - EV-200 straight pipes length

Straight section

Name Straight section before after flow meter
flow meter (X*DN) (X*DN)
Elbow or Tee 12 x Dn 5xDn
Two or more coplanar elbows 20 x Dn 5xDn
Two or more non-coplanar elbows 30 x Dn 5xDn
Reducer (confusor) 10 x Dn 5xDn
Expander (diffusor) 12 xDn 5xDn
Control valve 30 x Dn 5xDn
Gate valve wide-open 12 xDn 5xDn

Table 2.7 - EV-205 straight pipes length for insertion type flow meters

Straight section before flow meter Straight section

(X*DN) after flow meter
Name (X*DN)

Measurement at Measurement on
0,242R point pipe axis

Elbow or Tee 55 x Dn 25 xDn 5xDn
Two or more coplanar elbows 50 x Dn 25 x Dn 5xDn
Two or more non-coplanar elbows 80 x Dn 50 x Dn 5xDn
Reducer (confusor) 30 x Dn 10 x Dn 5xDn
Expander (diffusor) 55 x Dn 22 x Dn 5xDn
Valve wide-open 45 x Dn 22 xDn 5xDn
Gate valve wide-open 30 x Dn 15 xDn 5xDn

Note: DN - nominal diameter of the pipeline.

For flow meters of PPD type straight section shall be not less than 5xDn before flow meter and 2xDn
after flow meter regardless of pipeline configuration.

3) Misalignment between flow meter body and pipeline shall not exceed 0,5mm for Dn from 15 to 65
mm, 0,7mm for Dn from 80 to 125 mm and 1mm for Dn from 150 to 300 mm.

To provide alignment during installation follow the instruction as shown in figure 2.5 while welding.
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Figure 2.5 - Installation scheme for Dn65 and less using straight sections mounting kit

We recommend to use specially designed straight sections and flanges for mounting flow meters of
Dn65 and less that can be supplied upon request. Straight sections and flanges in the kit have specially treated
surfaces to provide precise alignment while welding.

4) If you are limited with space and handle big pipe diameter it is hard to comply with all requirements
for straight run. In this case we recommend to use flow conditioner to reduce entrance length down to 8DN for
all pipeline configurations.

Flow conditioner

& e
E ]EI = H =
e =B g -

(N ——— i - .E} _______
& g B
Pl Fn Pl — =+
g = b= =

2xDn ~ 8xDn ~ 5xDn

Figure 2.6 - Flow conditioner mounting

Flow conditioner develops flow profile with some pressure loss. Flow conditioner size is shown in figure
2.7 and table 2.8. Flow conditioner shall be installed between two flanges (F type under GOST 33259-2015 or 3
type under GOST 12815-80) and fastened with bolts and studs.

S _
SNENN
] B
% =
& - = SN\ 77 SN :
- .) :
] (’f " Flow
\ conditioner
Figure 2.7 - Flow conditioner Figure 2.8 - Flow conditioner
mounting
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Table 2.8 - Flow conditioner size

Nominal diameter, mm D, mm d(min), mm S, mm
15 39 1.16 4.8
25 57 19 4.8
32 65 25 4.8
40 75 3.1
50 87 3.9
65 109 5
80 120 6.2 10
100 149 7.7 13
125 175 9.6 16
150 203 11.5 20
200 259 15.4 26
250 312 19.3 33
300 363 21.1 39
Note: Number of holes - 32 Flow conditioner holes size and location comply with Zanker plate
configuration under GOST 8.586.2.

5) If gas inclusions in liquid exceed 5% we recommend the following installation options:
- support bar is located in the horizontal plane;

- support bar is located in the vertical plane with electronic unit downwards;

- installation in vertical section of the pipeline.

2.2.3 Installation in the pipeline with high temperature medium inside

To install flow meter in the pipeline with high temperature medium inside (more than 85°C) follow the
recommendations below:

1) It is not allowed to cover support bar and perforated parts of high-temperature configuration flow
meter with heat insulation if the pipeline and flow meter body are already covered with heat insulation (see
fig.2.9a)! Otherwise, it may lead to electronic unit overheating even if ambient temperature does not exceed
+70°C.

2) To decrease convection heating of electronic unit we recommend to install the flow meter so that it is
located below or on the side of the pipeline, not above it (support bar placed horizontally or vertically
downward). Transducer bar of high-temperature configuration "450" shall be inclined at 45 degrees to vertical
as shown in fig.2.9b.

]

insulation

Figure 2.2.9 - Installation of flow meter for high-temperature mediums
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2.2.4 Mounting

Mounting shall be performed as follows:

1) Prepare straight run as an assembly with flanges (see Appendix F) and coupling according to the
drawings in Appendix C.

Linst
Lft C17 GOST 16037-80
15 A3 _j c17
= A — =
[ 1
I | =
= y i
[ \ |
ff|: A _ _ :|T1 |r|: N L j
=7 = = N
Lin Lout \
Coupling
Linst

Figure 2.10 - Installation of coupling with straight sections

2) cut off pipeline section of Linst length (figure 2.10).
Linst = Lin + Lout+ Lft - AL, (2.5)

where Lin + Lout are length of straight sections before and after the flow meter,
Lft - length of fitting which is equal to installation length L of the flow meter,
AL = 3mm for EV200 pressure < 6,3MPa, AL = 13mm for EV200-PPD and AL = -14mm for EV200

pressure = 10MPa.
3) use studs and nuts to assemble straight sections and coupling and weld them to the pipeline as
shown in figure 2.10.

Attention! Attention! Flow meter can be used as a coupling only if:
- gas welding is used for mounting;

- for arc-welding power source is connected so that current does not flow through the flow meter - see
fig.2.11.

o ‘= - —

Right Wrong
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Figure 2.11 - Power supply connection for arc-welding

4) put off the fitting and locate the flow meter between flanges so that the arrow on the body matches
flow direction. Bolt tightening shall be done in an X-sequence.

Attention! Attention! Welding seam shall not extend inside the pipeline to avoid increased measuring
error.

5) flow meters for steam measurement shall be placed horizontally in the same plane with steam line to
avoid transducer overheat.
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PPD type flow meters shall be installed without gaskets.
Tightening force for each stud shall be not less than:

- 40 kN for DN 50mm pipeline;

- 82 kN for DN 80mm pipeline;

- 107 kN for DN 100mm pipeline

- 160 kN for DN 150mm pipeline

2.2.5 Flow meter rotation

— For the convenience of electrical installation and
reading, it is allowed to rotate the electronic unit of the
flow meter at an angle of no more than 90° relative to its

e initial position set at the factory. This is necessary in order

to prevent twisting of the wires and to maintain the

& position of the sealing ring inside the electronic unit.
4 Loosen the lock nut 1 (see Fig. 2.12), turn the
electronic unit 2 in the desired direction at an angle of no
7 more than 90°, then firmly tighten the lock nut to ensure
! tightness.
/

L]

Figure 2.12 - Transmitter rotation

2.2.6 Electrical installation

For electrical installation please follow recommendations below:

- do not place transmitter communication lines near power cables;

- we recommend to place cables and wires between transmitter and control gauges inside metal hoses
or metal pipes;

- for wire laying we recommend to use control cables coated with rubber or plastic insulation, signal
cables coated with PVC insulation;

- it is allowed to put transducer supply wire and output signal wires in the same cable;

- we recommend to use shielded cable to lay near 0,5kVA electric units communication lines.

- insulated wires of the same cable can be used as signal and supply wires, provided that insulation
resistance shall be not less than 10 MOhm. No shielding required between output signal circuit and transmitter
supply circuit;

- see wiring diagrams in Appendix B to do wiring between transmitter and secondary equipment
provided that supply voltage and resistance of load resistor for frequency output shall comply with 1.2.9 hereof;

- use four- or seven-core cable for electrical installation (when using RS-485);

- test cable for continuity and mark each end, than connect them to terminal box of the transmitter.
Perform visual inspection to check if all wires connected to the right gland;

- flow meter grounding shall be made using not less than 2,5mm?” wire installed between earth bus and
earth gland of the transmitter.

Attention! Securely fix a cable between sensor and electronic unit when connecting remote type flow
meter. Otherwise cable vibration will lead to false signal occurrence and transducer failures.
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2.2.7 Mounting requirements for insertion type

To provide declared accuracy follow installation requirements below:

- arrow on sensor shall match flow direction in the pipe; direction of bar handles shall be aligned with
pipeline axis;

- In the case of removing the handle holes must be plugged with M14 bolts

- weldneck and insertion bar shall be installed perpendicular to the pipe in the place of installation (see
fig.2.13);

- angle of deviation shall not exceed 90° (see fig.2.14).

Right wrong
Figure 2.13 — Flow meter positioning

Figure 2.14 - Installation angle

Sensor of insertion type flow meter can be installed in the center of the pipe (R) (recommended for
DN300...800mm) or in the point of average velocity (H) (recommended for over DN800mm). Flow meters are
configured for installation at specified locations when they are released from production.

In pipelines with a diameter of more than 800 to 1200 mm, the sensor may also be installed in the
center of the pipe. Sensor location is shown in fig.2.15.

L L

Figure 2.15 - Sensor location

Accuracy of insertion type flow meters is provided due to installation quality and qualified measurement
of pipe diameter. Sensor detects flow velocity and to calculate flow rate you should measure inner diameter of
the pipe and input this value into device memory using EMIS-Integrator.

To ensure accuracy, provide straight run as required (see table 2.7).

When measuring flow velocity in the middle of the flow you need to know pipe friction coefficient A. In
general it is 0,02. It shall not exceed 0,06. This number depends on viscosity and pipe wall roughness. The
number will be selected automatically after you input medium and its temperature into the memory.

Sensor location accuracy shall comply with £0,05R if placed in the core of the flow.
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Attention! To ensure tightness when installing a insertion type flow meter and adjusting the immersion
depth of the flow sensor, please follow the installation recommendations given in Appendix L.

- When measuring flow velocity in 0,242R point, provide
depth of insertion of+0,013R. In this point actual average
velocity will be measured.

For flow meters of 1,6MPa configuration: to place sensor
accurately inside the pipe you need to calculate and maintain A
size (see fig.2.16), which corresponds with required insertion
depth:

150

A=C-B-H-S, mm (2.6)

where: A is a distance between ball valve flange face and
bushing face (corresponds with insertion depth);

B - distance between velocity sensor axis and bushing
face;

C - distance between external face of the pipe and ball
valve flange or sleeve flange.

H - sensor insertion depth (R or 0,242R);

S - pipe thickness.

Installation of 1,6MPa insertion type flow meter can be
performed without flow interruption (hot tapping). Hot tapping is
i : presented in Appendix L.

For 2,5MPa and 4MPa configurations flow meter the flange
shall be securely fitted in the insertion bar to avoid rotation and
change of immersion depth. There is no ball valve and hot
tapping is not available. Please specify inner diameter of the
pipe and its thickness when placing the order for 2.5 and 4MPa
insertion type flow meters so that we can select immersion
) depth.

H
[

_I
II
L

L 4

Figure 2.16 - Immersion depth
calculation

2.2.8 Mounting of ex-proof flow meter

Carefully check the flow meter before installation. Pay attention to ex-proof marks, warning signs, check
for damages of ex-proof enclosure and sensor, check for ground clamp, seals for cables and covers, supply
cable condition.

Examine all ex-proof surfaces which will be unmounted. No scratches, indention, shears on the surfaces
marked as ex-proof on the drawing in Appendix D are allowed.

Wiring shall be carried out in accordance with the wiring diagrams given in Appendix_B.

Connections can be made using any type of cable not less than 0,35 mm2 according to the chapter 7
of the Rules of electrical installation design.

It is not allowed to ground any circuits when using intrinsically safe power supply sources galvanically
coupled with earth or load.

Flow meter body shall be grounded using 2,5mm? cable. Check ground resistance after installation, it
shall not exceed 4 Ohm.

If only one cable gland is used, another one shall be plugged. Use the plugs provided by the
manufacturer for ex-proof flow meters.

After electrical installation make sure that all covers of the transmitter case are tightened and locked
according to the drawing in Appendix F.

Installation, operation and maintenance of flow meters shall comply with requirements of the "Rules of
electrical installation design”, GOST 31610.17-2012 «, "Rules of operation of consumer electrical installations"
and Order of the Ministry of Labor of Russia of July 24,2013 No328n», BCH332-74, "Safety rules for coal
mines" and Federal regulations and rules for industrial safety "Safety rules for mining and solid minerals
processing" and present manual.

PB, PBI, PO versions flow meters installation shall be executed according to the requirements of the
present Manual and ex-proof enclosure installation instruction supplied in kit.
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2.3 Operation

2.3.1 Preparation

Before the first launch do the following:

- check whether pipeline installation is done correctly;

- check power supply parameters;

- check whether flow meter body grounding is done correctly;

- check whether external sources are connected correctly.

2.3.1.2 Flow meter parameters according to customer requirements are specified in data sheet:

- flow meter size;

- flowrange;

- serial number;

- network address of flow meter for Modbus or HART;

- type of explosion protection;

- damping rate for volume flow, selected from integer values from 0 to 10 (4 by default);

- process medium: liquid, gas, steam;

- medium and ambient temperature range;

- accuracy class;

- output signals: flow rate specified for 100Hz of the frequency signal, pulse value for pulse signal,
flow rate for 20mA of the current signal,

- K-factor (for insertion type flow meters K-factor is specified for flow sensor).

2.3.2 Putting into service
It shall be accepted for operation by making acceptance act.
Acceptance date should be specified in data sheet and approved by authorized person.

2.3.3 Operation via RS-485 or USB

RS-485 / USB allow to adjust and read the flow meter using PC, integrate several flow meters into one
network or connect to existing networks via RS-485 and Modbus RTU.

EMIS-Integrator is designed to read and adjust flow meter via PC. Software functions and operation are
specified in software QA.

When calibrating the flow meter it may require to adjust parameters that influence accuracy. The flow
meter has mechanical write protection. Protection is ensured by switch SW1:1 located on the processor board.
To deactivate protection and adjust protected parameters switch it to ON, after that you will receive the
maximum access level (2 for standard and extended version and 6 level for special versions of the flow meter).
To activate protection put the switch to OFF. Other parameters are protected with a password of access level 1
for the standard and extended version flow meters and levels 1-5 for a special version of the flow meter.
Passwords can be changed by user with higher access level. See Appendix G for parameters division.

If total length of digital line exceeds 100 meters we recommend to include impedance matching unit R
on the ends (resistor 0,125 W, 150 Ohm+10%).

When programming the converter via the RS485 / USB interface, data is exchanged in accordance with
the Modbus RTU protocol ( “Modicon Modbus Protocol Reference Guide P1-MBUS-300 Rev. G”).

Baud rate is selected from the list below: 4800; 9600; 19200; 38400 bit/s, data format: 8 bit, 1 stop bit,
non-parity. 38400 bit/s is set by default.

Modbus RTU commands:

- 03 (read holding registers);

- 04 (read input registers);

- 06 (write holding registers);

- 08 (diagnostics);

- 16 (write multiple holding register);

- 17 (read device ID).

See Appendix G for Modbus Map (addresses).

2.3.4 Converter adjustment

2.3.4.1 Flow meter with extended transmitter version can calculate mass flow and medium mass,
converting volume flow to normal conditions.

To use this function you need to connect pressure and temperature gauges as shown in fig.B.1. Cables
from pressure and temperature gauges shall be connected to the flow meter through distribution box of KP-B-
100D type or directly to the "U" version transmitter with 4 cable glands.

If no gauges are available you need to input pressure and temperature values under normal conditions
via EMIS-Integrator.

2.3.4.2 Mass flow is calculated as volume flow multiplied by medium density.

If density tables are activated, water and saturated vapour density are calculated using equations as
specified in measuring technique GSSD MP 147-2008, natural gas as specified in GOST P 8.662. If density
tables are deactivated, density is calculated based on preset values.
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The calculation of the density of other liquids, except water, is carried out using the appropriate
temperature-density tables by linear interpolation. Input several temperature-density value pairs for such
mediums. Apply extreme values of density for temperatures lying outside the table values.

Air and gas density is calculated as follows (except for natural gas):

p=(p0*Pa*TO0)/(Kcom * Ta * P0), where 2.7)

p0 is medium density under normal conditions, input while adjustment;

Pa - absolute pressure of medium, MPa;

Ta - absolute temperature of medium, K;

PO - absolute pressure under normal conditions, MPa;

TO - absolute temperature under normal conditions, K;

Kcom - compressibility factor under normal conditions, input while adjustment.

2.3.4.3 Converter is adjusted according to the data provided in the order sheet. If some parameters are
not specified in the data sheet they will be set by default as below:
- for liquids:
- measuring medium - liquid;
- density tables are activated for automatic density calculation;
- static parameter of temperature sensor Pt100;
- absolute pressure gauge is connected, MPa;
- upper limit of pressure gauge 2,5MPa,;
- compressibility factor is 1;
- air pressure 0,101325 MPa;
- temperature under normal conditions 20 °C;
- preset pressure (if pressure gauge is not installed or broken) 0,101325 MPa;
- preset temperature ( if temperature gauge is not installed or broken):
-for 70, 100 and +25 temperature configurations;
-for 250, +125 temperature configurations;

- for gas mediums:

- measuring medium -air;

- static parameter of temperature sensor Pt100;

- absolute pressure gauge is connected, MPa;

- upper limit of pressure gauge 2,5MPa;

- compressibility factor is 1;

- air pressure 0,101325 MPa;

- temperature under normal conditions 0 °C;

- preset pressure (if pressure gauge is not installed or broken) 0,101325 MPa;

- preset temperature ( if temperature gauge is not installed or broken):
-for 70, 100 and +25 temperature configurations;
- for 250, +125 temperature configurations;
- for 320, +275 temperature configurations;

- for vapour:

- measuring medium -saturated vapour;

- static parameter of temperature sensor Pt100;

- absolute pressure gauge is connected, MPa;

- upper limit of pressure gauge 2,5MPa,;

- compressibility factor is 1;

- air pressure 0,101325 MPa;

- temperature under normal conditions 0 °C;

- preset pressure (if pressure gauge is not installed or broken) 0,101325 MPa;

- preset temperature ( if temperature gauge is not installed or broken):
- for 250, +125 temperature configurations;
- for 320, +275 temperature configurations;
- for 450, +425 temperature configurations;

2.3.4.4 If process parameters are different from above, select type of installed temperature and
pressure gauges via EMIS-Integrator, input medium temperature and pressure for cases if sensor is not
installed or broken, and adjust other parameters. We recommend to indicate process parameters in order sheet
so that we can adjust the flow meter for you.
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2.3.5 Preheating

Preheating is available only for special version flow meters. It is switched on using the switch on the
process board. It is used to preheat electronics when ambient temperature falls below -20 °C. Specify it in the
order sheet if necessary.

Preheating power does not exceed 4,7W under power supply of 24V.

2.3.6 Troubleshooting

2.3.6.1 There are 3 types of failures: failures that can be revealed by outward signs, by LED indication
located near terminal box or in the front panel, by service messages.

2.3.6.2 Possible failures that can be revealed by outward signs are shown in table 2.9.

Table 2.9 - Troubleshooting

Failure

Possible cause

Remedy

1 Sensor or EMIS-
Integrator show zero
flow. when power is on
and there is actual flow
in the pipe.

No signals on
frequency or digital
outputs.

Wrong connection of supply and
signal cables.

Check cable or supply wires connection according to
connection diagram

Supply or signal cables break.

Check and replace supply and signal cable or wires, if
they are broken.

Supply voltage does not comply with
required.

Check power supply unit and adjust voltage
according to the manual.

The flow volume is under specified
minimum level for this Dn.

Open control adn gate valves.

Low signal cut-off value is incorrect.

Adjust vibration resistance using EMIS-Integrator by
reducing cutoff value in % according to signal
strength.

Wrong port selected for digital output
connection.

Go to System and identify port number which the flow
meter is connected to, select respective port in EMIS-
Integrator.

Electronics failure due to external
disturbance.

Replace the set of electronic boards. Use EMIS-
Integrator to recover coefficients and adjust the flow
meter. Digital file containing flow meter settings shall
be requested form manufacturer. All parameters
specified in the data sheet are maintained.

2. Unstable indication
of momentary flow.

Unstable frequency
output signal from flow
meter.

Wrong installation of flow meter:
- big difference between pipeline and
flow meter diameters;

- straight run does not comply with
requirements;
- gaskets extend.

Install flow meter according to 2.1 hereof.

Gas bubbles in liquid.

Remove all gas inclusions.

Piezoelectric cell is broken.

Replace it.

Actual flow does not comply with
declared flow for that flow meter
diameter.

Replace flow meter to match actual flow and declared
flow rates.

3. There is no actual
flow in the pipe but
some flow is detected
on the outputs.

High level of vibrations along the
pipeline which exceeds stated
vibration resistance.

Follow the recommendations below:

- fill the pipe with medium;

- turn flow meter body to 90° ;

- increase low signal cut-off value via EMIS-
Integrator;

- reveal vibration source (e.g. pump) and decrease
vibration level by fixing vibration source and the
pipeline in the point of flow meter installation;

- Adjust sensor signal filtration.
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2.3.6.3 If fail to repair or meet declared accuracy during scheduled calibration, please contact
manufacturer or service center.

Claim sample for replacement or warranty repair is provided as the enclosure to the data sheet.

2.3.6.4 Failures detected by LED indication mode shall be identified in the table 2.10. Faults are analyzed
in order of priority, indicated in column No. When the first fault is detected, further analysis is terminated and the
LED indicate respective error.

Table 2.10 - LED indication in case of failure

No Background Number of flashes per cycle Failure
lighting (cycle length 3,2 seconds)

1 Yes 1 Wire break after amplifier

2 Yes 2 Electronics failure

3 Yes 3 Temperature gauge f:?u_lure or problem with its

wiring

4* Yes 4 Pressure gauge failure or problem with its wiring

5 None > Current or current loop voltage do not comply with
standard

6 None 3 Cavitation or chaotic vortex shedding

7% None 4 Vibration acceleration I?nr:}fl|tude exceeds stated

* - n/a for special version of transmitter;
There is no background lighting if no failure detected, LED flashes every 3,2 sec to indicate power supply.

In the version of the electronic converter with a two-wire connection scheme, there is a “Power” LED,
which lights up when there is power, and a “Status” LED, which lights up at a critical error.

2.3.6.5 Failures revealed by service messages.

Indication board with mechanical buttons (SIM configuration) will indicate a failure by flashing “E0001" if
there is no connection with main processor. Board with optical buttons (SIO configuration) will indicate a failure
“E0002” if the glass is dirty, wept or frost. Clean and wipe the glass, than switch off and switch on again. It is
required to readjust initial level of glass reflection (zero level). Flow meter will indicate current parameters
without restart but buttons control may continue unstable.

2.3.6.6 Flow meter repair shall be performed using spare parts and accessories produced by EMIS. The
manufacturer is not responsible for any repair fullfilled using other manufacturer's spare parts and accessories.
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3 MAINTENANCE

Maintenance of ex-proof type flow meters shall be performed according to GOST 31610.17-2012 (IEC
60079-17:2002).

The flow meter put into operation does not require special maintenance other than periodic inspection to
verify operation conditions.

Inspection interval depends on the operating conditions and shall be scheduled by the service party.

Pay special attention to technological parameters of measuring medium, including pipeline pressure,
and avoid operating conditions that may lead to cavitation, i.e. formation of gas/steam/mixture bubbles in liquid.
Cavitation bubbles appear when liquid pressure after flow meter becomes lower than stated critical minimum
(approximately equal to saturated vapor pressure under given temperature). See 2.15 for breakdown pressure
formula.

Violation of operating conditions may cause flow meter failure or severe measuring errors.

In case of flow meter breakdown, when there is no possibility of on-site repair, the flow meter shall be
dismantled and replaced with insertion of the same size. Drawing of maintenance insertion is shown in
Appendix C.

4 CALIBRATION

The first calibration is executed when the flow meter leaves the factory after acceptance testing and
quality control approval for TU 4213-017-14145564-2009.

Calibration to the extent of first calibration shall be performed::

- if flow meter was stored for more than 36 month before operation;

- after dismantling for repair;

Periodical calibration shall be performed for flow meters in operation and after repair.

Calibration interval is 4 years.

Insertion type flow meters with flow tubes of DN 40mm shall also be calibrated.

Calibration shall be performed according to Calibration method EV-200.000.000.000.00 CM Rev.1.

Note: unscheduled calibration can be performed during operation when it is necessary to check flow
meter operating conditions, after seal removal or loss of calibration worksheet.
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5 LIST OF POSSIBLE FAILURES

List of possible failures (including critical)

- seal failure of the body caused by destruction;

- seal failure of the gaskets;

- loss of tightness in plug connections;

- Non-compliance with the requirements of table 1.7.

Flow meter limit state criteria:

- reach of stated values

- first stage of body sealing damage (seepage, leakage);

- irreversible damage of elements caused by corrosion, erosion and ageing.

- exceeding the maximum allowable metal defects of body parts and welding seams;

- change (decrease) of the wall thickness of body parts to the minimum allowed by the strength
calculation;

- change (decrease) of the bluff body size to the minimum allowed by the error value calculation;

- sensor failure;

- violation of the geometry of body parts above the maximum permissible deviations;

4.2 Personell mistakes leading to failure, emergency or accidents

To provide safety operation, it is prohibited to:

- use fittings under conditions different from specified in data sheet;

- use wrenches of the size bigger than fasteners;

- doinstallation, de-installation, service works or repair under working pressure inside the rotameter;
- do electrical connection according to the diagrams not provided in the present manual

- operate the rotameter without operation data sheets.

Stop medium supply in case of failure or breakdown. Disconnect flow meter from electrical circuit.
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6 STORAGE

Keep flow meter indoor on the shelve after unpacking. Storage conditions after unpacking shall comply
with GOST 15150 under ambient temperature of -50 to +40°C and relative humidity of 95% non-condensing at
25°C.

Do stack flow meter on top of each other.

In winter time keep for 3 hours in heated premises before unpacking.

Long-term storage shall be provided in the manufacturer's package.

7 TRANSPORTATION

Flow meter can be transported in manufacturer's packaging by any means of transport according to
GOST 15150 under ambient temperature of -50 to 50°C and relative humidity of 100 % non-condensing at
25°C.

Transit time shall not exceed 1 month;

Follow the requirements of handling marks while loading, transporting and unloading.

Protect equipment from precipitations;

8 RECYCLING

Flow meters does not contain hazardous materials or components dangerous to people health or the
environment during service life and recycling.

Recycling shall be done divided by groups of materials: plastic elements, metal elements of the body
and fasteners.

9 PRECIOUS MATERIALS CONTENT

Does not contain precious metals.
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Reference documents

OPERATION MANUAL

Appendix A
(informative)

Table 1

Document code Name Item No
BCH 332-74 I_nstr_uctlons for Installat|or] of ele(_:tncal equipment, power and 297
—_— lighting systems in explosive environment
GOST 10-88 Tubular inside micrometers. Technical conditions 2.1.14
GOST 166-89 Calipers. Technical conditions I2.1.14. Appendix
GOST 215-73 Mercury glass laboratory thermometers. Technical conditions Appendix |
GOST 27.003-2016 | Technical reliability General rules for reliability requirements 1.2.14
GOST 5915-70 Hex nuts of accuracy class B. Design and dimensions Appendix D

State System for Ensuring Uniform Measurement. Thermal

GOST 6651-2009 converters resistance made of platinum, copper and nickel. Appendix B

General technical requirements and test methods

GOST 7502-98

Metal measure tapes. Technical conditions

2.1.14. Appendix
J

GOST 7798-70

Hex nuts of accuracy class B. Design and dimensions

Appendix D

GOST 8.361-79

State System for Ensuring Uniform Measurement. Liquid and gas
flow. Technigue of measuring by the velocity at a single point of a
pipe cross-section.

1.1.1; Appendix
J

GOST 8.586.1-2005 | State System for Ensuring Uniform Measurement. Measure of Appendix J
flow and quantity of liquids and gases using standard reducers.
Part 1. Principle of measurement method and general
requirements
GOST 8.586.2-2005 | State System for Ensuring Uniform Measurement. Measure of 2.2.2
flow and quantity of liquids and gases using standard reducers.
Part 2. Membranes. Technical requirements
GOST 8732-78 Hot-rolled seamless steel pipes. Assortment Appendix D
State System for Ensuring Uniform Measurement. Natural gas
) Thermodynamic properties of the gas phase Calculation methods
GOST P 8.662-2009 for gas transportation and distribution based on the AGA8 2342
fundamental equation of state
GOST 8734-75 Cold worked seamless steel pipes. Assortment Appendix D
State System for Ensuring Uniform Measurement. Gas flow and
GOST P 8.740-2011 | amount. Measurement technique using turbine, rotary and vortex |2.1.11
flow meters and counters
GOST 11358-89 Thickness and pipe wall thickness gauges with a scale value of 2114
0.01 and 0.1 mm. Technical conditions o
GOST 12820-80 Socket weld flange Pn 0,1 to 2,5 MPa. Appendix D
GOST 12821-80 Weld-neck flange for Pn 0,1 to 20,0 MPa. Appendix D
GOST 12971-67 Rectangular plates for machines and equipment. Sizes 1.6.1.1
GOST 14254-2015 Enclosure protection level (IP) 1.15,1.3.2
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Document code Name Item No

Machines, instruments and other industrial products Modifications

GOST 15150-69 for d|fferen_t chmaug regions. Categones, operating, storage and 1.1.9:5 6
transportation conditions as to environment climatic aspects
influence.

GOST 16037-80 V\_/elded_ connections of pipes Main types, structural elements and Appendix L
dimensions

GOST 22042-76 j_tuds fpr parts with smooth holes. Accuracy class B. Design and Appendix D

imensions

GOST 22261-94 Means of measurement of electrical and magnetic values. Appendix J
General specifications

GOST 31610.0-2014 . . : .

(IEC 60079-0:2011) Explosive mediums Part 0. Equipment. General requirements 131,133

GOST IEC 60079-1- [ Explosive mediums Part 1. Protection by "d" flameproof 1.3.1,1.3.2,

2011 enclosures 1.3.3

?ooliT 31610.11- Explosive mediums Part 11. Protection by "i" intrinsic safety 1.3.2,1.3.2,

(IEC 60079-11:2014) | Greut 1.3.3

GOST 31610.17- Equipment for explosive environments

2012 (IEC 60079- Part 17. Inspection and maintenance of electrical installations in 2.2.8,3

17:2002) hazardous areas (except for underground mines)

GOST 33259-2015 Flanges for valves, fittings and pipelines for pressure to PN 250. | Appendix D

FCCCI MP 147-2008 Method. Calculation of thermodynamic characteristics of water 2342
and water vapour

GOST 37.001.031-72 | Threaded connection tightening Appendix L

M6 05-618-03 Coal Mine Safety Regulations 2.2.7
State system for ensuring the uniformity of measurements. Test

1P 50.2.104-09 Procedure for Standard Samples or Measuring Instruments for 1.6.1.1
Type Approval

Order of the Ministry Rules of technical operation of electrical installations of

of Energy of January CONSUMers 2.2.7

13, 2003. Ne 6

Order of the Ministry | Order of the Ministry of Labor of Russia dated of July 24, 2014

of Labor of Russia of | Ne328H “On approval of the Rules on labor protection in the 2.2.7

July 24,2013 Ne328H | operation of electrical installations”

Order Rostekhnadzor

fzr(())gof December 11, Mining and Solid Minerals Processing Safety Regulations 2.2.7

Ne 599

Order of FSETAN of

March 25, 2014. Federal rules and regulations in the field of industrial safety 2.2.7

Ne 116

Russian Electrical Electrical installation code 2.2.7
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Appendix B
(normative)

Connection disgrams

Resistance temperature

converter GOST 8. 625 USB interface
RS-485 B
A Ut psy pU*
N | &
ot used
ot usec D -
T Low
I |+ ’\J frequency
Ps2 generator
Current output
1-20 mA o Rt
3 simulator
L= plug-in
FH ps3 |E-

Frequency—pulse

i output
Pressure sensor

signal 4-20 mA LR

Frequency—pulse signal loading
(current range 20 to 50 mA)

PS1 - power supply unit 12 to 27 V DC
PS2 - DC power supply unit see 1.2.10
PS3 - power supply unit 5to 27 V DC

PS4 - power supply unit up to 27 V DC

PwONPE

Figure B.1 - Order of terminal clamps for standard and extended version transmitters.

Comments to power supply units:

- Power supply PS1 is used for general power supply of flow meter (display, digital output ModBUS. etc.)
and is obligatory unit.

- Power supply unit PS2 is used for HART and/or current output.

- Power supply PS3 is used for current or discrete output power supply.

- PS3 and PS2 are not obligatory (if relevant outputs are not used) or can be combined with PS1 (if
galvanic isolation is not required).

- PS4 is used for pressure gauge connection. Internal resistance less than 150 Ohm.

- Itis not recommended to use PS1 with secondary circuit grounding for flow simulation.

- The resistance of the resistor R1 in the current output circuit - see Section 1.2.10.

- The resistance of the resistor R2 in the circuit of the frequency-pulse output - see Section 1.2.9.
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PS1 R

[uslu-fF+]r-]A[B
[ 24V ] OUT |Rs4es

Signal el Flow
generator ~lsimulator

Figure B.1 - Order of terminal clamps for special version transmitters.

Comments to power supply units:

- Power supply PS1 is used for general power supply of flow meter (display, digital output ModBUS. etc.)
and is obligatory unit. Power supply 12 to 27 V

- Power supply PS2 is used for frequency-pulse output power supply. Power supply 12 to 27 V. PS2 is not
obligatory (if relevant outputs are not used) or can be combined with PS1 (if galvanic isolation is not
required). PS2 can be integrated in secondary equipment.

- It is not recommended to use PS1 with secondary circuit grounding for flow simulation.

- Signal source shall form sine signal of max 1 V amplitude.

- The resistance of the resistor R in the circuit of the frequency-pulse output - see 1.2.9.

P lpsao |
Frequency-pulse + )
output o 9 M ost |
"—IE Current output
BEER 4-20mA + HART
Lo
[RTH——
(=) 1 g

| 1] -

KoHmakme dns
nodKnyYeHus
aMnepMempa

USE interface Connector for flow simulator

1. PS1 - power supply unit 16 to 30 V DC
2. PS2 - power supply unit 5to 30 V DC

Figure B.3 - Order of terminal clamps for version transmitters
with 2-wire connection scheme

Comments to power supply units:
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Power supply PS1 is used for flow meter power supply.
- Power supply PS2 is used for frequency-pulse output power supply.
- PS2 is not obligatory (if corresponding outputs are not used).
- Itis not recommended to use PS1 with secondary circuit grounding for flow simulation.
- The resistance of the resistor R1 in the current output circuit - see Section 1.2.10.
- The resistance of the resistor R2 in the circuit of the frequency-pulse output - see Section 1.2.9.
- The resistance of the resistor R3 in the circuit of the frequency-pulse output complies with the NAMUR

specification.

Signal receiver

[1 | 2|
Signal receiver
[1T2] Zener barrier
Zener barrier Zener barrier
| 1 | 2 |
Zener barrier
A1 1171 Signal receiver
1 ~ |
-7 N T
| +| - | - ~
Power source // ~_ Explosion-proof
PS1 P 1]2]3]4 718 \ environment
/ U+U-|F+ F- I+ 1- |
j,f FLOW METER \'1
; EMIS-VIHR 200 \

Explosive j
environment |

Figure B.4 - Connection diagram for ex-proof versions
ExB, ExC, ExiaB, ExiaC, PBI, PO with with Zener barrier
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Appendix B

G

O
G Buxpb 200

Buxpb 200

SIM SIO
Figure B.5 - Front panel view

13 14
11 12
- N - [X] Ratio of volume flow to [X] 16-bit diagnostic
[X]Transmitter temp., °C m » [X]Medium pressure, MPa m 5 measuring range m ] register
A
[ |
m 10 20
[X]Medium temp., °C Start self-diagnostics Self-diagnostics results affect
. LED indicator mode
A A
|I| 9 El 19 El 21 Iil 23 Iil
[X]Mass flow rate, t/h Self-diagnostics | View register _|Register change
A
m . @] Gm MLy
[X]Vol. flow rate NC, m3/h S v 2 [m]
] Switch registers Register selection
] (=] G @ 1.
p 1 15 7Y

—»|[X]Volume flow rate, m3/h Iil Current access level El
> [Y]Total volume, m3
(=] 2

\ 4
lm 2 Iil l El 16 Em Digit place selection
|| Enter password
[Y]Total volume NC, m3 Em

M ] [¢]
|| v 17 v 26
[Y]Total mass, t Next digit El | |Nextdigit

lm 4 El “E[EI AEm

[Y]Current value, mA [ E
L o
v
27

A 4

A\ A 4
A

Change value

vm 5 Em

A

Change value

A

[Y]Frequency value in —
discrete ouptut, Hz

K1

% 6 7

[Y] 16-bit Code checksum, [Y]16-bit diagnostic
metrol.data checksum m register

A 4

Figure B.6 - Menu structure of SIM and SIO config.
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Fig.B.1 - Display of parameters for SIM and SIO config.

el Indication NEVGEIE Menu description
line buttons
1 Volume flow rate, m3/h Current and total volume flow

Total volume, m3

(value in upper line)

Total volume flow rate under normal

2 Total volume under NC m3 ml conditions*

3 ‘(chz)atlaulenigsuseger line) mz Total mass value*

4 gﬁ:?:nitnvglpu%eirn”?heg loop, mA m3 Current value in the loop, mA *

5 (value in upper line) m4 Frequency value in discrete output

Frequency value in discrete output, Hz

(value in upper line)
6 |16-bit Code checksum, metrol.data
checksum

¥ls

16-bit checksum for source code, minus
symbol and metrological data checksum

(value in upper line)

7 i6bit diagnostic register ¥l6 16-bit content of diagnostic register

8 Vol.flow rate under NC, m3/h Dn:’l Current volume flow under normal
(value in lower line) conditions*
Mass flow rate, t/h .

9 (value in lower line) D.:’Z Current mass flow
Med. temperature, °C . "

10 (value in lower line) D.:’B Medium temperature
Transm. temperature, °C . .

11 (value in lower line) [‘.:’4 Transmitter temperature

12 Max pressure of medium, MPa D.:’5 Medium pressure*

(value in lower line)

Ratio of volume flow to measuring
13 |range
(value in lower line)

Ratio of volume flow to nhominal measuring
range

14 16-bit diagnostic register (value in

16-bit content of diagnostic register

lower line)
15 |Current access level (W] Access level menu
16 |Enter password E|1E|1 Password menu
17 [Next digit E|1E|2 Digit place selection menu
18 [Change value E|1E| 1|I[E|1 Change value
19 |[Self-diagnostics (=)o Self-diagnostics
20 |Start self-diagnostics E|2E|1 Start self-diagnostics
21 |View register (w]3 Register menu
22 |Switch register E|3E|1 Register view menu
23 |Register change (w4 Register change menu
24 |Register selection E|4E[E|1 Register selection menu
25 |Digit place selection @4@1@1 Digit place selection menu
26 |Next digit E|4|IB:| 1E|2 Digit place selection menu
27 |Change value E|4E[E| 1E| 1|I[E|1 Change value menu

* - n/a for special version of transmitter
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Appendix C
(informative)

Installation scheme, dimensions, connections sizes and weight

Figure C.1 - Installation scheme for flow meters of “wafer” type without flanges

Figure C.2 - Installation scheme for flow meters with flanges
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145...165 145

7

NS

per-s
_+_
A
I
C
Pl R ¥
pmtinchemne
A
L
H, mm Weight, kg
Version A, mm L, mm u C, mm
’ ’ p to o ' Up to 0
100°C 250,320°C 100°C 250,320°C

015 65 66 315 482 15 4.3 4.7
025 65 66 315 482 25 4.2 4.6
032 72 66 320 487 32 4.4 4.8
040 80 70 325 492 40 4.8 5.2
050 90 85 330 497 50 5.7 6.1
065 105 98 345 512 65 6.9 7.3
080 120 110 355 522 80 8.3 8.7
100 140 110 360 527 100 9.6 10.0

Figure C.3 - Flangless flow meter size
Configuration “C” pressure up to 6,3 MPa
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Appendix C
145...165 145
+]
\.
| T
C
_ e _ < _ _
B L
H, mm Weight, kg
Version A, mm B, mm L, mm u C,mm
J J ! p to o ’ up to
100°C 250,320°C 100°C 250,320°C
015 58 64 75 325 485 15 4.0 4.4
025 58 74 75 330 490 25 45 4.9
032 66 79 80 335 495 32 4.8 5.2
040 76 86 80 340 500 40 5.1 5.5
050 88 96 85 345 505 50 5.8 6.2
065 110 112 100 350 510 65 7.5 7.9
080 121 126 110 360 520 80 8.9 9.3
100 150 152 110 370 530 100 11.5 11.9

Figure C.4 - Flangless flow meter size

Configuration “C1” pressure up to 6,3 MPa
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]_. 145...165 _ Appendix C
& '
] | <
Type 1
A A
u .:\
] (b -
] ) Type 2
o j Hi?f-——-—
L L L
H, mm
Pressure, | D A B L, mm c d n, |Weight
Dn, mm ’ | Type ! ! ! up to 100°C 250,320°C ’ ’
Mpa mm mm | mm mm mm | pcs , kg
F FR F FR F FR
1,6-4 65 2 39 95 14 4 5.4
015 150 - 15 315 - - -
6.3 100 2 65 140 18 4 8
1,6-4 85 2 115 14 4 6
025 65 150 150 25 315 315 482 -
6.3 100 2 135 18 4 8
1,6-4 100 2 135 18 4 7
032 72 150 150 32 320 315 487 482
6.3 110 2 150 22 4 9
1,6-4 110 2 145 18 4 8
040 80 150 - 40 325 - 492 -
6.3 125 2 165 22 4 11
1,6-4 125 2 160 18 4 9
050 90 167 167 50 330 320 497 487
6.3 135 2 175 22 4 13
1,6-4 145 2 180 18 8 11
065 105 160 - 65 345 - 512 -
6.3 160 2 200 22 8 16
1,6-4 160 2 195 18 8 13
080 120 196 196 80 355 330 522 497
6.3 170 2 210 22 8 18
1,6-4 190 2 230 22 8 15
100 140 160 160 100 360 355 527 522
6.3 200 2 250 26 8 23
1,6-2,5 220 1 184 | 270 | 260 123 360 527 26 8 22
125 4 220 3 176 | 270 | 260 - 123 360 - 527 - 26 8 22
6.3 240 3 176 | 295 | 260 123 365 532 30 8 23
1,6-2,5 250 1 212 | 300 | 300 148 370 537 26 8 29
150 4 250 3 204 | 300 | 270 - 145 375 - 542 - 26 8 25
6.3 280 3 204 | 340 | 270 150 375 542 33 8 30
1,6-2,5 310 1 278 | 360 | 320 206 405 572 26 12 42
200 4 320 3 260 | 375 | 310 - 185 405 - 572 - 30 12 35
6.3 345 3 260 | 405 | 320 200 405 572 33 12 59
1,6-2,5 370 1 335 | 425 | 320 256 425 592 30 12 63
250 4 385 3 313 | 445 | 370 - 252 430 - 597 - 33 12 70
6.3 400 3 313 | 470 | 370 246 430 597 39 12 75
1,6-2,5 430 1 390 | 485 | 320 308 435 602 30 16 77
300 4 450 3 364 | 510 | 370 - 300 440 - 607 - 33 16 90
6.3 460 3 364 | 530 | 370 280 440 607 39 16 125

Figure C.5 - Dimensions for F and FR configurations, temperature up to +320°C.
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H, mm
L, mm .
Dn, mm | PreSSUe | b im | A, mm | B, mm C, up to 100°C 250,320°C | d,mm | " |Weight,
MPa mm pcs kg
F1 | FR1 F1 | FR1 F1 FR1
1,6-4 85 115 | 130 14 4 5.8
015 58 - 15 | 325 - 485 -
6.3 100 135 | 160 18 4 7.4
1,6-4 85 115 | 130 | 130 14 4 6.1
025 58 25 | 330 | 325 | 490 | 485
6.3 100 135 | 160 | 160 18 4 8.3
1,6-4 100 135 | 140 | 140 18 4 7.6
032 66 32 | 335 | 330 | 495 | 490
6.3 110 150 | 165 | 165 22 4 10
1,6-4 110 145 | 150 18 4 8.5
040 76 - 40 | 345 - 505 -
6.3 125 165 | 180 22 4 115
1,6-4 125 160 | 160 | 160 18 4 10
050 88 50 | 345 | 335 | 505 | 495
6.3 135 175 | 190 | 190 22 4 14
1,6-4 145 180 | 180 18 8 14
065 110 - 65 | 350 - 510 -
6.3 160 200 | 210 22 8 19
1,6-4 160 195 | 200 | 200 18 8 16
080 121 80 | 360 | 345 | 520 | 505
6.3 170 210 | 220 | 220 22 8 21
1,6-4 190 230 | 200 | 200 22 8 22
100 150 100 | 370 | 360 | 530 | 520
6.3 200 250 | 220 | 220 26 8 29
1625 | 220 270 | 260 o0 | 302 522 26 8 25
125 4 220 176 270 | 260 | - 362 - 522 - 26 8 26
6.3 240 295 | 270 118 | 361 521 30 8 39
16-25 | 250 300 | 270 s |38 535 26 8 30
150 4 250 204 300 | 270 | - 375 - 535 - 26 8 35
6.3 280 340 | 300 142 | 373 533 33 8 55
16-25 | 310 360 | 320 sop |20 563 26 12 46
200 4 320 260 375 | 320 | - 403 - 563 - 30 12 59
6.3 345 405 | 350 198 | 401 561 33 12 83
16-25 | 370 425 | 320 ey | 428 588 30 12 66
250 4 385 313 445 | 390 | - 428 - 588 - 33 12 94
6.3 400 470 | 400 246 | 425 585 39 12 120
16-25 | 430 485 | 370 01 %58 613 30 16 93
300 4 450 364 510 | 440 | - 453 - 613 - 33 16 135
6.3 460 530 | 450 294 | 449 609 39 16 167
Figure C.6 - Dimensions for F1 and FR1 configurations, temperature up to +320°C, pressure
up to 6,3MPa
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Appendix C

(&)
Type 3
Dn, mm Pre’j;:re, D, mm Type A, mm B, mm L, mm C, mm H,mm | d,mm | n, pcs Weklght,
1,6-4 110 2 145 150 18 4 9
040 80 40 380
6.3 125 2 165 180 22 4 12
1,6-4 125 2 160 167 18 4 10
050 90 50 380
6.3 135 2 175 190 22 4 14
1,6-4 145 2 180 160 18 8 13
065 105 65 388
6.3 160 2 200 180 22 8 18
1,6-4 160 2 195 196 18 8 14
080 120 80 395
6.3 170 2 210 220 22 8 19
1,6-4 190 2 230 196 22 8 18
100 140 100 405
6.3 200 2 250 220 26 8 25
1,6-2,5 220 1 184 270 260 123 26 8 26
125 4 220 3 176 270 260 123 505 26 8 26
6.3 240 3 176 295 260 123 30 8 40
1,6-2,5 250 1 212 300 300 148 26 8 33
150 4 250 3 204 300 300 138 517 26 8 36
6.3 280 3 204 340 300 138 33 8 59
1,6-2,5 310 1 278 360 320 200 26 12 49
200 4 320 3 260 375 320 185 545 30 12 63
6.3 345 3 260 405 320 185 33 12 88
1,6-2,5 370 1 335 425 320 256 30 12 65
250 4 385 3 313 445 370 231 575 33 12 92
6.3 400 3 313 470 370 231 39 12 120
1,6-2,5 430 1 390 485 370 304 30 16 90
300 4 450 3 364 510 370 280 600 33 16 127
6.3 460 3 364 530 370 280 39 16 163

Figure C.7 - Dimensions for F configuration, temperature up to +450°C.
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=

O -
I _a)
Dn, mm Pre,\:;eulre, D, mm A, mm B, mm L, mm C, mm H,mm | d,mm | n,pcs | Weight, kg

1,6-4 125 160 160 40 22 4 12

040 76 380
6.3 125 160 160 40 22 4 12
1,6-4 135 170 160 48 22 4 14

050 88 380
6.3 145 190 190 46 26 4 17
1,6-4 160 195 180 65 22 8 18

065 110 380
6.3 170 215 210 63 26 8 23
1,6-4 170 205 200 80 22 8 19

080 121 400
6.3 180 225 220 78 26 8 25
1,6-4 200 245 200 97 26 8 25

100 150 420
6.3 210 260 220 95 30 8 33
1,6-4 240 290 260 120 30 8 40

125 176 510
6.3 250 305 300 115 33 8 53
1,6-4 280 335 270 145 33 8 60

150 204 520
6.3 290 345 330 140 33 12 74
1,6-4 345 400 270 200 33 12 92

200 260 550
6.3 360 425 330 195 39 12 120
1,6-4 400 465 310 250 39 12 125

250 313 580
6.3 430 495 400 240 39 12 183
1,6-4 460 525 330 300 39 16 175

300 364 600
6.3 500 580 450 290 45 16 270

Figure C.8 - Dimensions for F1 configuration, temperature up to +450°C.
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145...165
= =
| ]
L J
RS5,5
_P
& 10
o
= => \ = Q| O
ik
Size Version A, mm B, mm C, mm D, mm L, mm H, mm Weklght,
50/10 20 346 8.5
50/20 32 346 8
50/25 PPD 92 35 50 80 140 348 8
50/50 45 348 7.6
50/60 50 346 7.8
80/20 32 312 17.8
80/35 40 71 316 17.5
80/50 PPD 140 45 128 160 317 17.7
80/150 80 80 361 14.7
100/25 35 312 17
100/50 45 90 316 16.6
100/120 PPD 140 80 128 160 366 14.4
100/200 90 366 13.4
100/300 102 102 362 12.8

Figure C.9 - Dimensions for PPD configuration of standard flow meter
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= =
[ ]
L J
RS5,5
- ’
_P
@ 10
o
_ T \ _ o
ik
L
Size A, mm B, mm C, mm D, mm L,mm H, mm Weklght,
50/25 84 35 46 64 139 348 6.9
80/25 118 35 71 102 139 354 11.7
80/50 118 45 71 102 139 354 11.2
80/100 118 72 72 102 139 352 9.5
100/200 138 86 90 121 139 364 11.4
150/500 182 136 142 167 149 365 16.1

Figure C.10 - Dimensions for PPD configuration of 1 type configuration flow meter
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' T
F
g
D O T -
<L
H, mm )
Dn, mm A, mm C,mm D, mm E, mm F, mm L, mm Weight,
Up 10 | 550 3000c | kg
100°C ’
15 68 14 50 9 6.5 75 318 478 4.5
25 72 25 50 9 6.5 75 324 484 4.6
32 82 32 65 9 6.5 80 327 487 5.2
40 87 37 65 9 6.5 80 330 490 5.5
50 115 45 95 12 8 100 354 514 9.1
65 115 62 95 12 8 100 367 527 8.2
80 122 75 95 12 8 110 374 534 8.8
100 138 92 115 12 8 110 382 542 9.8
150 228 136 205 14 10 140 415 575 31
200 268 192 240 17 11 170 423 583 40
250 316 236 275 17 11 200 445 605 60
300 418 284 380 23 14 250 489 649 151

Figure C.11 - Dimensions for C configuration 16-25 MPa
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T
F
n holes ¢d
" _
T4 i

<| © J) = , LI

) i Zg = B

L
H, mm )
Dn. mm Pressu | A, B, C, D, E, E mmlL mm d, n, |Weight,
: re, MPal mm | mm | mm | mm | mm |’ : upto | 250, | mm |pcs | kg
100°C | 320°C

15 10-16 35 105 14 75 9 6.5 160 319 479 14 4 6.8
25 10-16 50 135 25 100 9 6.5 160 324 484 18 4 9.6
32 10-16 65 150 32 110 9 6.5 170 328 488 22 4 11
40 10-16 75 165 37 125 9 6.5 180 330 490 22 4 14

10 85 19
50 195 45 145 12 8 190 335 495 26 4

16 95 17
65 10-16 110 220 62 170 12 8 210 343 503 26 8 25

10 115 28
80 230 75 180 12 8 220 350 510 26 8

16 130 26
100 10-16 145 265 92 210 12 8 220 360 520 30 8 37

10 175 45
125 310 115 250 12 8 300 360 520 33 8

16 190 46

10
150 205 350 140 290 12 8 330 372 532 33 12 62

16 14 10 67

10
200 265 430 195 360 12 8 380 400 560 39 12 104

16 275 17 11 117

10 320 12 8 168
250 500 240 430 450 422 582 39 12

16 330 17 11 188
300 10 375 585 290 500 12 8 530 447 607 45 16 257

16 380 23 14 290

Figure C.12 - Dimensions for F1 configuration 16-25 MPa
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DH
DB
C

A

200
A B C A, mm Weigh
y y il elg ty
Dn, mm mm mm mm DB, mm | DH, mm up to 250, kg
100°C 320°C
50 94 65 65 75 85 328 468 57
80 107 65 73 90 100 328 468 6.1

Figure C.13 - Dimensions for T configuration
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145
i = - Dn, mm B, H, C, | Weight,
mm [ mm mm kg
300-500 | 1160 | 1230 | 230 21
== 600 — 1100 | 1460 | 1530 | 230 22
430 == 1200 — 1600 | 1160 | 1230 [ 230 21
—~ f_.:é = 1800 — 2000 | 1460 | 1530 [ 230 22
=
B 215 N
#215 #180
Jp—" P CY) s P
N
- 2100
/ 3 — -
_i T T 1 i
o / |
! #18 | S
&) — " HdH 8 holes
_*______._../ ~-Hﬁ___l_,,_/ r
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- #4108
Weldneck size for 1.6 MPa
O
e
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)
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- ———J—

Figure C.14 - Insertion type flow meter size for 1.6 MPa
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IO t
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|
. | 2230 ) 30 _
#190
(m Tl | g
I *v 2100
=] N — -
]
$22 S
O — = =
oS 8 holes
Lo
. ", \ ‘
1 F #1008
30 1 Weldneck size for 2.5 and 4.0 MPa
Dn B, C H, | Weig Dn B, C H, Weig Dn B C H, Weigh
mm | mm [ mm [ mm | ht, kg | mm mm | mm [ mm |httkg] mm [ mm| mm | mm t, kg
300 265 600 415 1200 250
350 290 700 460 1400 270
400 | 740 [ 315|810 | 19 | 890 | 1040 | 510 | 1110 | 20 | 1600 | 740 [ 300 | 810 | 19
450 340 900 560 1800 320
500 365 1000 610 2000 345

Figure C.15 - Insertion type flow meter size for 2.5 and 4.0 MPa
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4 holes 96,5 36
; l ~
Size in brackets - for version +200°C, +250°C and +320°C
Figure C.16 - Remote flow meter sizes
Other dimensions see Fig.C.3...C.13
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Wafer configuration up to 6.3 MPa
Flange configuration
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A
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C/ vy z
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PPD configuration

Wafer configuration 10-25 MPa

Figure C.17 - Mounting coupling sizes
see Fig.C.3...C.9
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Junchion box Flow mefer body

Figure C.18 - Mine version flow meter sizes
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Table D.5 Fasteners for EV-200 with connection type “C” pressure up to 6,3 MPa

Dn, Stud GOST 9066 Nut GOST 9064
mm | 1.6-2.5MPa 4 MPa 6.3 MPa Number | 1.6-4 MPa 6.3 MPa Number
;: AM12x140 AM12x140 AM16x160 AM12 (S18) AM16 (S24)
22 AM16x160 AM16x150 AM20x170 4 8
40 AM16 (S24) | AM20 (S30)
50 AM16x180 AM16x170 AM20x190
65 AM20x220 AM20x220 AM24x240 AM20 (S30) AM?24 (S36)
80 BM16x220 BM16x220 BM20x230 8 AM16 (S24) AM20 (S30) 16
100 AM20x220 AM20x220 AM24x240 AM20 (S30) AM?24 (S36)
Note: 1. The number of washers is equal to the number of nuts.
2. For pressures of 1.6 - 2.5 MPa, studs complying with GOST 5915may be used
Table D.2 Fasteners for EV-200 with connection type “C1” pressure up to 6,3 MPa
Dn, Pin GOST 9066 Nut GOST 9064
mm | 1.6-2.5MPa 4 MPa 6.3 MPa Number | 1.6-4 MPa 6.3 MPa Number
15 AM12x150 AM12x150 AM16x170
25 BM12x150 BM12x150 AM16x170 AM12/(S18) AM16 (S24)
32 AM16x170 4 8
40 AM16x170 AM20x190 AM16 (S24) AM20 (S30)
50 AM16x180
65 AM16x200 AM16x200 BM20x220
80 AM16x220 AM16x220 AM20x240 8 AM16 (S24) AM20 (S30) 16
100 AM20x220 AM20x220 AM24x240 AM20 (S30) AM24 (S36)
Note: 1. The number of washers is equal to the number of nuts.
2. For pressures of 1.6 - 2.5 MPa, studs complying with GOST 5915 may be used
Table D.3 Fasteners for converters EV-200 with connection type "F", "FR" and the
temperature of the measured medium up to + 320 °C
b Pin GOST 9066 Nut GOST 9064
mm 1.6-2.5 Num 1.6-2.5 Num
MPa 4 MPa 6.3 MPa ber Mia 4 MPa 6.3 MPa ber
;: AM12x70 AM12x70 AM16x90 AM12 (S18) | AM12 (S18) | AM16 (S24)
32 AM16x90 8 16
40 AM16x90 | AM20x110
50 | AM16x100 AM16 (S24) | AM16 (S24) | AM20 (S30)
gg AM16x100 | AM16x100 [ AM20x120
100 | AM20x110 | AM20x110 [ AM24x130 16 AM20 (S30) | AM20 (S30) | AM24 (S36) 32
125 AM24x130 AM27x150 AM24 (S36) AM27 (S41)
150 | AM24x130 AM30x170 AM24 (S36) AM30 (S46)
200 AM27x150 24 AM27 (S41) 48
;gg AM27x150 | AM30x170 | AM36x220 |—=— AM27 (S41) | AM30 (S46) | AM36 (S55) |—=

Note: 1. The number of washers is equal to the number of nuts.
2. For pressures of 1.6 - 2.5 MPa, studs may be replaced with bolts, and nuts are also allowed according
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Table D.4 Fasteners for converters EV-200 with connection type "F1", "FR1" and the
temperature of the measured medium up to + 320 °C

o Pin GOST 9066 Nut GOST 9064

mm 1.6-2.5 Num 1.6-2.5 Num
MPa 4 MPa 6.3 MPa ber Via 4 MPa 6.3 MPa ber

;g AM12x70 | AM12x70 | AM16x90 AM12 (S18) | AM12 (S18) | AM16 (S24)

32 | AM16x90 8 16

40 AM16x90 | AM20x110

50 | AAM16x100 AM16 (S24) | AM16 (S24) | AM20 (S30)

gg AM16x100 | AM16x100 | AM20x120

100 | AM20x110 | AM20x110 | AM24x130 | 16 | AM20 (S30) | AM20 (S30) | AM24 (S36) | 32

125 AM27x150 AM27 (S41)

o2 AM24x130 | AM24x130 [l AVI24 (536 | AM24 (536) a0 (540

200 | AM24x140 | AM27x160 | AM30x180 | AM27 (S41) "

;gg AM27x150 | AM30x180 | AM36x220 |—=— AM27 (S41) | AM30 (S46) | AM36 (S55) |—

Note: 1. The number of washers is equal to the number of nuts.
2. For pressures of 1.6 - 2.5 MPa, studs may be replaced with bolts, and nuts are also allowed according

to

Table D.5 Fasteners for EV-200 with connection type “F’ and the temperature of the

measured medium + 450 °C

bn Pin GOST 9066 Nut GOST 9064
mm {j1625MPa| 4MPa 63 MPa | UM 1.6-2.5 4 MPa 63MPa | NUM
ber Mrla ber
‘518 AM16x90 AM20x110 8 AM16 (S24) AM20 (S30) 16
gg AM16x100 AM20x120 AM16 (S24) AM20 (S30)
100 AM20x110 AM24x140 16 AM20 (S30) AM?24 (S36) 32
125 AM24x130 AM27x150 AM?24 (S36) AM27 (S41)
150 AM24x130 AM30x180 AM?24 (S36) AM30 (S46)
200 | AM24x130 | AM27x150 | AM30x180 24 AM24 (S36) | AM27 (S41) | AMB30 (S46) 48
;gg AM27x150 | AM30x180 | AM36x220 |—=— AM27 (S41) | AM30 (S46) | AM36 (S55) |—
Note: 1. The number of washers is equal to the number of nuts.
2. For pressures of 1.6 - 2.5 MPa, studs complying with may be used
Table D.6 Fasteners for EV-200 with connection type “F1” and the temperature of the
measured medium + 450 °C
Dn, Pin GOST 9066 Nut GOST 9064
Ul 1.6-4 MPa 6.3 MPa Number 1.6-4 MPa 6.3 MPa Number
40 AM20x110 AM20 (S30)
= AM20x110 AM24x130 8 AM20 (S30) AM24 (536) 16
gg AM20x120 AM24x140 AM20 (S30) AM24 (S36)
100 AM24x140 AM27x150 16 AM24 (S36) AM27 (S41) 32
125 AM27x150 AM30x180 AM27 (S41) AM30 (S46)
150 AM30x180 - AM30 (S46) -
- AM30x180 - AM30 (S46)
228 AM30x180 AM36x220 24 AM30 (S46) AM36 (S55) 48
300 AM36x220 AM42x260 32 AM36 (S55) AM42 (S65) 64
Note: 1. The number of washers is equal to the number of nuts.

2. For pressures of 1.6 - 2.5 MPa, studs complying with

71
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Fig. D.1.1 Fig. D.1.2
Figure D.1 - Flange size for EV-200 configuration < 6,3 MPa
Table D.7 Fasteners for EV-200 with connection type “F1”, pressure < 6,3 and the
temperature of the measured medium + 450 °C
Connectio Pressure, | A, B, C, D, E, F, n, d, |Weight,
Dn, mm n to Fig.
S Mpa mm | mm | mm | mm | mm | mm | pcS | mm kg
pipeline
<4 165 | 21 | 125 | 37 22 3.7
040 F1 76 4
6.3 165 | 23 | 125 | 37 22 4.0
<4 175 | 23 | 135 | 47 22 45
050 F1 88 4
6.3 195 | 25 | 145 | 45 26 5.6
<4 200 | 25 | 160 | 64 22 6.0
065 F1 110 8
6.3 220 | 29 | 170 | 62 26 8.5
<4 210 | 27 | 170 | 77 22 7.0
080 F1 121 8
6.3 230 | 31 | 180 | 75 26 9.9
<4 250 | 29 | 200 | 94 26 | 105
100 F1 150 3 8
6.3 D.1. 265 | 35 | 210 | 92 30 | 144
<4 2 295 | 33 | 240 | 118 8 | 30 | 16.6
125 F1 176
6.3 310 | 39 | 250 | 112 33 | 193
<4 340 | 35 | 280 | 142 8 | 33 | 241
150 F1 204
6.3 350 | 43 | 290 | 136 12 | 33 | 379
<4 405 | 41 | 345 | 198 12 | 33 | 36.1
200 F1 260
6.3 430 | 51 | 360 | 190 39 | 54.0
<4 470 | 45 | 400 | 246 39 | 503
250 F1 313 12
6.3 500 | 57 | 430 | 236 39 | 851
<4 530 | 50 | 460 | 294 39 | 683
300 F1 364 4 | 16
6.3 585 | 66 | 500 | 284 45 | 127.7

Note:.1. Flanges comply with GOST 33259 type 11 FTOCT 12821.
2. The sealing surfaces of the flanges correspond to version F according to GOST 33259 or version 3

according to GOST 12815.
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Table D.8 Flange size for EV-200 with connection type "C", “F”, "FR" pressure < 6,3 Dn <
100mm

Connec
D tion to | Pressu | Temp, . A, B, C, D, E, F, n, d, |Weight,
n, mm - o Fig.
pipelin |re, MPa C mm | mm | mm | mm | mm | mm | pcsS | mm kg
e
<25 D.1.1 115 | 16 85 19 14 1.0
015 C 4 <=320 512 65 | 115 | 14 85 15 4 | 14 1.1
6.3 o 135 | 18 | 100 | 15 18 2.2
<25 D.1.1 29 95 14 65 19 14 0.7
015 F 4 <=320 512 95 14 65 15 4 | 14 | 075
6.3 o 65 | 135 | 18 | 100 | 15 18 2.2
<25 D.1.1 115 | 16 85 33 14 1.1
025 C F 4 <=320 65 | 115 | 14 85 25 4 | 14 1.1
FR D.1.2
6.3 135 | 20 | 100 | 25 18 2.2
<25 D.1.1 135 | 18 | 100 | 39 18 1.7
032 C F 4 <=320 72 | 135 | 16 | 100 | 31 4 | 18 1.8
FR D.1.2
6.3 150 | 21 | 110 | 31 22 2.9
<25 | <=320 | D.1.1 145 | 19 | 110 | 46 18 2.1
<25 | +450 145 | 16 | 110 | 38 18 2.1
040 C,F 80 4
4 ' D.1.2 145 | 16 | 110 | 38 18 2.1
a
6.3 165 | 21 | 125 | 37 22 3.7
<25 | <=320 | D.1.1 160 | 21 | 125 | 59 18 2.7
CE <25 | +450 160 | 17 | 125 | 48 4 18 2.5
050 e 90 4
FR 4 ' D.1.2 160 | 17 | 125 | 48 18 2.7
a
6.3 175 | 23 | 135 | 47 22 4.5
<25 D.1.1 230 | 25 | 190 | 78 22 6.7
065 C 4 <=320 512 105 | 230 | 23 | 190 | 66 8 | 22 8.6
6.3 o 250 | 29 | 200 | 64 26 | 12.8
<25 | <=320 | D.1.1 180 | 21 | 145 | 78 18 3.1
<25 | +450 180 | 19 | 145 | 66 18 3.6
065 F 105 8
4 I D.1.2 180 | 19 | 145 | 66 18 3.6
ai
6.3 200 | 25 | 160 | 64 22 6.0
<=320 | D.1.1 195 | 23 | 160 | 91 18 4.0
CE <25 | +450 195 | 19 | 160 | 78 18 4.3
080 e 120 8
FR 4 ' D.1.2 195 | 21 | 160 | 78 18 4.6
al
6.3 210 | 27 | 170 | 77 22 7.0
<=320 | D.1.1 230 | 25 | 190 | 110 22 5.7
CE < +450 230 | 21 | 190 | 96 22 6.3
100 e 140 8
FR 4 ' D.1.2 230 | 23 | 190 | 96 22 6.8
a
6.3 250 | 29 | 200 | 94 26 10.5
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Table D.9 Flange size for EV-200 with connection type "C1,“F1”, "FR1", pressure < 6,3 and

the temperature of the measured medium + 320 °C

Dn, mm Connect_ion Pressure Fig. A, B, C, D, E, F, n, d, |[Weight,

to pipeline , MPa mm | mm | mm | mm | mm | mm | pcs | mm kg

<25 D.1.1 115 16 85 19 14 1.0

015 C1,F1 4 58 115 14 85 15 4 14 11
6.3 b1z 135 | 20 | 100 | 15 18 2.2

<25 D.1.1 115 16 85 33 14 11

025 C1,F1,FR1 4 D12 58 115 14 85 25 4 14 11
6.3 135 20 100 25 18 2.2

<25 D.1.1 135 18 100 39 18 1.7

032 C1,F1,FR1 4 D12 66 135 16 100 31 4 18 1.8
6.3 150 | 21 110 31 22 2.9

<25 D.1.1 145 19 110 | 46 18 2.1

040 C1,F1 4 D12 76 145 16 110 38 4 18 2.1
6.3 165 21 125 37 22 3.7

<25 D.1.1 160 | 21 125 59 18 2.7

050 C1,F1,FR1 4 D12 88 160 17 125 | 48 4 18 2.7
6.3 175 23 135 | 47 22 4.5

<25 D.1.1 180 | 21 145 78 18 3.1

065 C1,F1 4 D12 110 | 180 19 145 66 8 18 3.6
6.3 200 | 25 160 64 3 22 6.0

<25 D.1.1 195 23 160 91 18 4.0

080 C1,F1,FR1 4 D12 121 | 195 21 160 78 8 18 4.6
6.3 210 | 27 170 77 22 7.0

<25 D.1.1 230 | 25 190 | 110 22 5.7

100 C1,F1,FR1 4 D12 150 | 230 | 23 190 96 8 22 6.8
6.3 250 | 29 200 94 26 10.5

<25 D.1.1 270 | 27 220 | 135 26 8.2

125 F1 4 D12 176 | 270 | 25 220 | 120 8 26 9.5
6.3 295 33 240 | 118 30 16.6

<25 D.1.1 300 | 27 250 | 161 26 9.8

150 F1 4 D12 204 | 300 | 27 250 | 145 8 26 12.6
6.3 340 | 35 280 | 142 33 24.1

<25 D.1.1 360 | 29 310 | 222 26 13.0

200 F1 4 D12 260 | 375 35 320 | 200 12 30 23.5
6.3 405 | 41 345 | 198 33 36.1

<25 D.1.1 425 31 370 | 273 30 18.5

250 F1 4 D12 313 | 445 39 385 | 252 12 | 33 36.5
6.3 470 | 45 | 400 | 246 39 50.3

<25 D.1.1 485 32 | 430 | 325 30 23.3

300 F1 4 D12 364 | 510 | 42 | 450 | 301 4 16 | 33 50.3
6.3 530 | 50 | 460 | 294 39 68.3

Note:

1. Flanges for pressure < 2,5 MPa, except for Dn15, comply with GOST 33259 type 01 TOCT 12820.
2. Flanges for pressure 4 and 6,3 MPa, except for Dn15, comply with GOST 33259 type 11 OCT 12821.
3. The sealing surfaces of the flanges correspond to version F according to GOST 33259 or version 3
according to GOST 12815.
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Figure D.2 - Flange size for EV-200 "F"configuration pressure < 6,3 MPa, Dn > 100mm

Table D.10 Flange size for EV-200 with connection type "F" pressure < 6,3 Dn > 100mm

Connec
tion to | Pressure, |Temp, . A, B, C, D, E, n, Weight,
Dn, mm o o Fig. d, mm
pipelin Mpa C mm mm mm mm mm | pcs kg
e
<25 <=320| D.2.1 | 184 270 27 220 135 26 8.2
125 E <25 +450 | D.2.3 | 184 270 23 220 121 8 26 9.4
175 270 25 220 120 26 10.2
all D.2.2
6.3 175 295 32 240 118 30 17.0
<25 <=320| D.2.1 | 212 300 27 250 161 26 10.1
150 c <25 +450 | D.2.3 | 212 300 25 250 146 8 26 12.5
4 203 300 27 250 145 26 13.2
all D.2.2
6.3 203 340 35 280 142 33 25.4
<25 <=320| D.2.1 | 278 360 29 310 222 26 13.3
200 . <25 +450 | D.2.3 | 278 360 27 310 202 12 26 17.4
259 375 35 320 200 30 24.0
all D.2.2
6.3 259 405 41 345 200 33 38.5
<25 <=320| D.2.1 | 335 425 31 370 273 30 18.9
<25 +450 | D.2.3 | 335 425 29 370 254 30 24.4
250 F 12
4 312 445 39 385 252 33 37.3
all D.2.2
6.3 312 470 45 400 246 39 53.8
<25 <=320| D.2.1 | 390 485 32 430 325 30 24.0
<25 +450 | D.2.3 | 390 485 32 430 303 30 33.3
300 F 16
4 363 510 42 450 301 33 50.6
all D.2.2
6.3 363 530 50 460 294 39 74.6
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Table 1.11 - PPD version fasteners
: : Pin GOST Nut GOST Pcs.
Size Config. 9066 9064 Flanges | Studs* | Nuts
50/10, 50/20, 50/25,
50/50, 50/60 - AM24x260 AM24 (S36) 2 8 20
80/20, 80/35, 80/50,
80/150 - AM30x340 AM30 (S46) 2 8 20
100/25, 100/50, 100/120,
100/200, 100/300 - AM30x340 AM30 (S46) 2 8 20
50/25 1 AM24x260 AM24 (S36) 2 8 20
80/25, 80/50, 80/100 1 AM30x340 AM30 (S46) 2 8 20
100/200 1 AM30x340 AM30 (S46) 2 8 20
150/500 1 1-M30x360* AM30 (S46) 2 12 28
Note: 1. Two studs are full-length threaded 2. * Stud GOST 26-2040-96.
C
p=]
>
=
/ /C
m o w|lw{—— T <
\Z\w /] G
~
% G S
T o™~
R4
L
. . A, B, C, D, E, F, H, L, n, d, |[Weight
Size Config.
mm mm mm mm mm mm mm mm pcCs mm ,kg
50/10, 50/20,
50/25, - 80 210 37 160 46 61 - 95 8 26 11
50/50, 50/60
80/20, 80/35,
80/50 - 128 | 290 51 230 71 90 - 132 8 33 27
80/150 - 128 | 290 51 230 71 90 80 132 8 33 26
100/25, 100/50,
100/120, 100/200 - 128 | 300 54 235 90 114 - 120 8 33 28
100/300 - 128 | 300 54 235 90 114 | 102 | 120 33 27
50/25 1 64 210 37 160 46 61 - 95 8 26 11
80/25, 80/50,
80/100 1 102 | 290 51 230 71 90 - 132 8 33 27
100/200 121 | 300 54 235 90 114 - 120 8 33 28
150/500 167 | 390 68 320 | 142 | 178 - 160 12 36 56
Figure D.3 - Flange size for EV-200 PPD
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Fig.D12 - Flange size for "C" configuration 10-25 MPa pressure
. Pcs.
Size Pressure, Pin GosT Nut GOST | Gasket GOSTP
Mpa 9066 9064 53561 Studs* | Nuts | Ga%Ket
10, 16 AM16x180 * AM16 (S24) 12
15 1-1-25-200 4 2
20, 25 AM24x220 AM24 (S36) 8
10, 16 AM16x180 * AM16 (S24) 12
25 1-1-25-200 4 2
20, 25 AM24x220 AM24 (S36) 8
10, 16 AM20x200 AM20 (S30)
32 1-1-32-200 4 8 2
20, 25 AM24x220 AM24 (S36)
10, 16 AM20x200 * AM20 (S30) 12
40 1-1-32-200 4 2
20, 25 AM24x220 AM24 (S36)
10, 16 AM24x260 AM24 (S36)
50 1-1-50-200 2
20, 25 AM24x260 * AM24 (S36) 20
10, 16 AM24x260 * AM24 (S36)
65 1-1-50-200 8 20 2
20, 25 AM27x280 * AM27 (S41)
10, 16 AM24x260 * AM24 (S36)
80 1-1-50-200 8 20 2
20, 25 AM30x320 * AM30 (S46)
10, 16 AM27x280 * AM27 (S41)
100 1-1-80-100 8 20 2
20, 25 AM36x360 * AM36 (S55)
150 10, 16 AM30x320 * AM30 (S46) 1-1-150-160 12 28 2
10, 16 AM36x400 * AM36 (S55)
200 1-1-150-200 12 28 2
20, 25 AM42x420 * AM42 (S65)
250 10, 16 AM36x450 * AM36 (S55) 1-1-200-160 12 28 2
300 10, 16 AM42x540 * AM42 (S65) 1-1-300-160 16 36
Note:
1. *Two studs are full-length threaded

2. Do not install washers.
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Fig.D13 - Fasteners for "F1" configuration 10-16 MPa pressure
Gasket GOST P 53561 Pcs.
: Pin GOST Nut GOST
Size @ @ 10 MPa 16 MPa Studs* W':ll;thsér Gazket
s
15 AM12x80 AM12 (S18) 1-1-15-160 8 16 2
25 AM16x100 AM16 (S24) 1-1-25-200 8 16 2
32 AM20x120 AM20 (S30) 1-1-32-200 8 16 2
40 AM20x120 AM20 (S30) 1-1-40-200 8 16 2
50 AM24x160 AM24 (S36) 1-1-50-100 | 1-1-50-200 8 16 2
65 AM24x160 AM24 (S36) 1-1-65-160 16 32 2
80 AM24x160 AM24 (S36) 1-1-80-100 | 1-1-80-160 16 32 2
100 AM27x160 AM27 (S41) 1-1-100-160 16 32 2
125 AM30x190 AM30 (S46) 1-1-125-100 | 1-1-125-160 16 32 2
1-150-16
150 AM30x190 AM30 (S46) 1-1-150-100 GOST 24 48 2
26.260.461-99
200 AM36x240 AM36 (S55) 1-1-200-100 | 1-1-200-160 24 48
250 AM36x240 AM36 (S55) 1-1-250-100 | 1-1-250-160 24 48
300 AM42x280 AM42 (S65) 1-1-300-100 | 1-1-300-160 32 64
Note: Washer are not applied for 1,6MPa versions
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Fig. D.4.3
Size Prelasgre, A,mm B, mm |C,mm|D, mm|E, mm|F, mm|L, mm pnc,s d, mm | Fig. Weklght,

10, 16 135 22 100 14 22 52 4 18 | D41 2.3

15 20, 25 >0 150 28 102 14 22 62 4 26 | D41 35
o5 10, 16 50 135 22 100 25 33 58 4 18 | D41 25
20, 25 150 28 102 25 36 62 4 26 | D41 35

32 10, 16 65 150 22 110 31 39 67 4 22 | D41 3
20, 25 160 30 115 31 43 67 4 26 | D41 4.3

10, 16 165 25 125 37 46 75 4 22 | D41 4

40 20, 25 65 170 31 124 36 49 75 4 26 | D41 5.3
50 10, 16 o5 195 27 145 45 58 78 4 26 | D4.2 6.3
20, 25 210 37 160 46 61 98 8 26 | D42 9.8

10, 16 220 31 170 62 77 88 8 26 | D42 8.8

63 20, 25 9 260 45 203 65 90 121 8 30 | D4.2 19
80 10, 16 o5 230 33 180 75 90 93 8 26 | D42 10
20, 25 290 51 230 75 110 135 8 33 | D42 28

100 10, 16 115 265 37 210 92 110 103 8 30 | D4.2 15
20, 25 310 54 240 92 114 118 8 39 | D42 29

150 10, 16 205 350 47 290 136 161 133 12 33 | D43 34
200 10, 16 240 430 57 360 192 222 148 12 39 | D44 58
20, 25 240 485 59 400 192 245 180 12 45 | D44 88

250 10, 16 275 500 65 430 236 278 168 12 39 | D44 92
300 10, 16 380 585 74 500 284 330 189 16 45 | D45 | 136

Figure D.15 - Flange size for "C" configuration 10-25 MPa
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™
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» Fig. D.5.5
L P
Fig. D.5.3
Size Pressure, | A, B, C, D, E, F.mm|L, mm n, d, mm| Fig. Weight
MPa mm mm mm mm mm count , kg
15 10-16 35 105 18 75 12 19 52 4 14 | D51 1.2
25 10-16 50 135 22 100 25 33 58 4 18 | D51 2.4
32 10-16 65 150 22 110 31 39 67 4 22 | D51 3
40 10-16 75 165 25 125 37 46 75 4 22 | D51 3.9
10 85 25 71 5.9
50 195 145 45 58 4 26 | D52
16 95 27 78 6.3
65 10-16 110 | 220 31 170 62 77 88 8 26 | D52 8.8
10 115 31 90 9.8
80 230 180 75 90 8 26 | D52
16 130 33 93 10.2
100 10-16 145 | 265 37 210 92 110 103 8 30 | D51 15
10 175 39 115 23
125 310 250 112 135 8 33 | D52
16 190 41 118 23.8
10 205 43 128 D52 | 318
150 350 290 136 161 12 33
16 205 47 133 D.5.3 34
10 265 51 143 D.5.2 53
200 430 360 190 222 12 39
16 275 57 148 D.54 57
10 320 57 163 D.5.2 85
250 500 430 236 278 12 39
16 330 65 168 D.5.4 92
10 375 66 184 D52 | 127
300 585 500 284 | 330 16 45
16 380 74 189 D.55 | 136

Note: Flanges comply with GOST 33259 type 11 configuration J.
Figure D.5 - Flange size for "F1" configuration 10-16 MPa

www.emis-kip.ru/ru/prod/ev200



http://www.emis-kip.ru/ru/prod/ev200
kodeks://link/d?nd=1200122473

Bl cEVis-VIHR 200

OPERATION MANUAL

Appendix D

Table D.14 Fasteners material

Mounting kit

Version Standard version Upon request*
content
Studs, bolts All Galvanized steel 12X18H10T, 30XMA
Nuts, washers All Galvanized steel 12X18H10T, 30XMA

Pressure up to 6.3 MPa

Paronite NMOH-Bb

Graflex, Spiral wound Gasket,
Paronite PMB

Gaskets Pressure 10-25 MPa Steel 09I2C 12X18H10T
T = +450 °C Graflex, Spiral wound
Gasket
Note: * Can be made of other materials upon the agreement with the customer
Table D.15 Insertion type EV-205 mounting kit
Pressure Bolt GosT Nut GosT Pcs.
' Ball valve =

Mpa 7798 9064 Bolts Nuts Gaskets

None 8 8 1
1.6 M16x75 AM16 (S24)

yes 16 16 2

25; 4 None M20x90 AM20 (S30) 8 8 1

Note: The number of washers is equal to 2x nuts.

Table D.16 Recommended pipeline size (inner diameter x wall thickness)

Note: It is recommended to use pipes complying with GOST 8732, GOST 8734.

EV 200 C,F FR C,F, FR Cl,F1,FR1 P =10 - 25 MPa EV200-T
Dn, P=16-25MPa| P=4-63MPa |P=1.6-6.3 MPa P=1.6-4MPa
Aga] Linel | Line2 | Linel | Line2 | Linel | Line2 | Linel | Line2 | Linel | Line2
15 18x1,5 | 20x2,5 | 18x1,5 | 20x2,5 | 18x1,5 | 20x2,5 20x3 22x4 -- --
25 32x3 30x2 32x3 30x2 32x3 30x2 32x3,5 35x5 -- --
32 38x2,5 38x3 38x2,5 38x3 38x2,5 38x3 38x3 42x5 -- --
40 45x2,5 | 48x3,5 | 45x2,5 | 48x3,5 | 45x2,5 | 48x3,5 45x4 48x5 -- --
50 57x3,5 57x4 57x3,5 57x4 57x3,5 57x4 57x6 60x7 76x5 76x6
65 76x5 76Xx6 76x5 76Xx6 76Xx5 76Xx6 76Xx7 89x13 -- --
80 89x4,5 89x5 89x4,5 89x5 89x4,5 89x5 89x7 108x16 89x8 89x7
100 108x4 108x5 108x4 108x5 108x4 108x5 108x8 | 114x11 -- --
125 133x5 133x4 133x5 133x4 133x5 133x4 133x9 | 140x12 -- --
150 159x5 159x6 152x7 159x8 159x5 159x6 159x9 | 165x12 -- --
200 219x6 219x8 203x8 | 219x14 | 219x8 219x9 | 219x12 | 219x11 -- --
250 273%x6 273x8 245x7 | 273x16 | 273x8 | 273x10 | 273x16 | 273x14 -- --
300 325x6 | 325x10 | 299x9 | 325x16 | 325x10 | 325x12 | 325x16 | 325x14 -- --
EV200-PPD Size Linel | Line2
50/* 60x7 57x5
80/* 89x9 89x8
100/* 114x12 | 108x9
150/500 168x13 | 178x18
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Appendix E
(informative)

EMIS-Integrator guide

EMIS-Integrator is designed to read and adjust flow meter via PC. You can download EMIS-Integrator
here http://www.emis-Kip.ru.

For more details see software Help

To install the EMIS-Integrator, launch «EMISSoftware X X X.exe», where X.X.X -stands for the
software version (3.0.0 and older). Setup wizard will appear after launching. Follow the setup wizard to install
the program.

To launch the program select Start-Programs-EMISSoftware> Integrator X.X.X».
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Appendix F

(normative)

Explosion protection scheme

Drawings of explosion protection for BH type flow meter with four cable inputs
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Drawings of explosion protection for BH type flow meter with two cable inputs.
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Drawings of explosions protection for BH remote type flow meters.

A?QWN

£

Ay

5K EILTT-I70-%ZZ fil
TG0 Al ooy

i g

®

|.|.|.|.|.|.|.|.|r
i 9 4
B Y
i
094195107 ;W
gy w\
‘g
GE-9EB9L ZT-990-9727 Rl
ZALGiY Al B0y
gy
£l
0
oc -
b9, Ha-5 X8y
iy

¥ § [f w000

AOWBONMHOOLBHOGROEY HET00 MFHI000]

(6E-5 i) STHHETTONOGALGET

|\ ” :
Q\ x/
RK
| 7
R
7/ |
e | GO0 M0
1ap9€ad doumg ONBORTHACLEHOGAORE] HE900 A0 \\
o R ba a5 1xony
gy
|| Mx A m
nw
9
’l

Z 1] W WI G0HADUI)
£

DY)

GIHFHY LT FOHETIHOUITT

09,/ 1951 x50
graeg

)

ey
19T AT TN

o
o
N
>
o
=~
S
o
S
gl
~
>S5
S
~
>S5
=
=
x
2
£
]
2
s
=



http://www.emis-kip.ru/ru/prod/ev200

OPERATION MANUAL

EMIS-VIHR 200

Drawings of explosion protection for mining configuration flow meters.

b9/ o6 o)

66 Ve K LE-FI0-92CE Al

Z-E-8V AL/ DHDGY

a

K4

aa

L/

gty : V
V4 | J

9

V=3 /Y
greg S

v G0l mwovono

gy %a
4

g

&

It

joagaug
1ggEad dnunIvig

Ll

AOWEONHOCLEHOGITEY WET00 FIHOOG0] 7

WiL/X

7 Id

I 7 [ rHga0ay IOHNse Y

MOHHEMAMDEDGAOE] K3900 MFHO000] )

paBuag
1909630 Do

v ZE myaodhy

TOHEGITITDEDGTEG WEFJ0 IGO0

e
©

poaTy
MOHHE ITTDEIAEY DR |

(79 o) BHHOAID AR

D0

T
6 O

06t

70E

|
©
\. g,
M@.@esnv@%&w

GIHGHYOUTN FOHRIHIN

www.emis-kip.ru/ru/prod/ev200



http://www.emis-kip.ru/ru/prod/ev200

OPERATION MANUAL

Bl cEVis-VIHR 200

TESOUETORENE-D 1Y 2L .M IORNHE. UAIO
A0L+3 713 D06 _m_ $
Xa991 D1IPX3 L
gL id

FOSONETEHENY-D 0Y 31 Md IOHNHE. DAlS

$ 20043 13 208 _m_ %.

X998121IPxX3 L

ST

FSOUETOHE AY-D 0¥ 21 o LONHRE. UALD
200+ 5 E D08 _m_ %.
Xq92ZL21IPX3 L
N

VESAUE TONE NY-D MY 31 Hd 10 HHHE. UAID
20443 F) 3 206 m_ Q.
Xa91LLDIIPX3L
EId

&

) 1az00 Ik By
DMROVO00 BOWEDHIHOGUGHOGITIES,

AL BT 98T 101 90U E
L. GCLT LI Er6ESELEET YL
LiSs Iy GEIEOCCTE Y09

57, 02€, 08¢,

SHLTLECEBTITLL 68

npoxaod  BYaUmgoenagoaal
HITHIHYOUTN 020HALDOGUNEL £0Y

w/¥

VSOV FTORENHD MY 21 Md IOHHEE. UAT 0
L0L+3 °1 3 0006 _m_ $
Xa9912191x3L
N

FOSOUETORA YD MY 31 Hd IOHNKHE. ULI O

$ 20L+3 %) 3 2006 _m_ %.

X496101191x3L

Wd

FESOUETOHENE D Y 21 i LONHHE. LAl o
$ 2.04+3 %} 2 008 _m_ $
X492121191x3}
Ot Td

RGOV FTONENYD 1Y 21 Hd LOUHEG. AT
2.01+3 %) 2 2,08 _m_ $
Xa91L12191x3L
6Ild

&

W 1a2000 NFFKT BYE G BHIOOT

L GUBN BOXIaRGINGE BOHITOUOE3000YTYY,

TNDO0GG MITHYFI0N BRIAGD T DAOYG O20HH0GUNIVE BYJT

SITHHONTTONIPLIZT MRG0 ]

FOSOU FTOHE YD 4 J1 JMd IDHRHE. LT D

$ 2.01+3 ) 3 006 E_ $

Xd99181191x3L

&7d

PESOUETONE NN U 2L Hd LOHNEE, UL O
2.04+3 B1 o2 0008 _m_ %.
X995181191X3L
L

FESOU ETORTNED N8 21 Hd LONKHE, UAL O
.mV J.00+3 "1 3 006" _m_ %.
Xqa9¢181191x31

9Id

ASOF GTOREMHD N4 2L Md LOHHHE. UAT 0
ﬁmv J.02+3 "1 3 06 E_ ﬁw.
Xq9L1L8191X3L

5Hd

gy 1uuizg0u 1733 BUP G BHIOAT

LA BOXIFLACUNAYE BOHIDUOESIONTY,

www.emis-kip.ru/ru/prod/ev200

N~
[ce}


http://www.emis-kip.ru/ru/prod/ev200

OPERATION MANUAL

EMIS-VIHR 200

.%l_ _! -awg _ _..u._. Enn_.%..
el ) D T N wemy
W 1 (e eum R
e i 00Z-8E £9di
Dﬂm&xswaa 5 nmw.nh.m-_vm—.‘_.dm- EWd903dU 0
Ny Swa MR BW2320d "*JNNER OYE %l@ @ c S,mwﬂ:oun«n = I%. ©
m_ 16500 TOHENED NE JL MALOWMHE. UAJe D.0/3B150 XEW|BIX3 Od mNH___QQ\
— L —
+ Y — e ) + TINDPOGG FINITH /00 BRIGE T DXOUG 020HHOAUNGVE U7
N — T — BIHGOHIO DXRII/G0 ]
W [ diswenl¥ (07 HE 29di
@ _@ 0z 9dXHE-JNHED
WOE3d¥Ma YI0XDvd TUILYE0E YdI03dy DMMED
%NISQD\ oS00 TIOHENY I NY 21 Hdl OHKHE. USI O FRSOU FTOHENED NY 21 itd] OHHHE. UAE D
g NOWNIMDEOQIATE] 3 STHEHYOUI S0HAHLY, 4 il E_ % - RO _m_ -
Ud 00 1 GIUEY] e Xanoelolex3L Xq9o9L8llerx3i
7 Id IS
gy W Mo EW220d "#*JNNED QVYE
TESO0E ZOHENED NE ILMDLOMMHE LAlo D.0/38 150 XAWIGpx3dd FOSO0 TIOHETED 1Y D1 JHdL OHWHE. L&l D FRSOY FCOHENED N 1 . Hdl OHRHE. LAS0
| — 1 e— - %0E+3 %) ® 206 0L %) 2 0L06
- s & Xj e & Xj e
R — R i Xa9s10liex3L Xa9sLglex3)
i [ lyghieup ey xeud
W diswew? (pz-g9¢ L2941 A o
@ @ 0L 9dXUE-JUHE? MuNlNQQ\ mh bﬁ.ﬁx
W083dXHE YT 0XD ¥d JUILYAOE ¥d303d DHMWED
R«.\\Uﬁm FESO0 TIORE DD 04 31 JHdL OHHHE. Uild FEGON FTOHENED N 1 . Hdl OHHHE. Uit o
L GLBIT BOXMIRMOULNAYE BDHIOUOEIPOONT], & 2003 " = 205 E_ & & 20043 "1 5 9.0 _m_ &
G O0g MOWIMDEOQITE] I IHSHYGUIN S0HATHIN Xa9zLollex3i Xaozigiex3i
& d &L 9
NI dEy-STwa mmm BWID0d *JNNE® OVE nw
FES00EIOHENE I NY 2L HdLleMMHE. UAte  D.043818x0 XQWIPX3I 8d FEGOT TZOHE NI AN 31 ML OHNHE. Lkl O RSO FTORE YD MY L WAL OHHE . LA O m
— L e— : . 2.00+3 ) 2 0.0¢ IS
-] RGP oj ANIAI XE WL F U-_..:.+w ﬁ = Ul-..—m Iﬁl @ Iﬁl m
%L_g  — e e e g Xa91LleXI} ¥ xaolLgllex3l 2
WA e— TR I -ATH N e— S
W disweud (0Z-8€ 1941 5 Z ”
@ @ 00T 9dXNE-JNE? KNM__QQ\ Kuw M.LQQ.. m
W083dXKa ¥I0XIv¥d 9UILYE0EYdI0IdU IHMED D
9 I ) MuAdepou TN BYp D EHgodT gil 1uuhoegoy 7863 By o sHgodi P
G 100G NaLmoeogiazeg 7 aiHaHyauIN a0HAHI, ,GUBIT BOXIAkMOUNEYE BOHIDLOEBIOINTYY, , FUBT EDXIGHUNGYE BOHIDUOEIOOMNT)Y, I=
= (<)
s
BITHGHYOUIN GZ0HRHIG BU]T s
SNIHHOMTONIDIILIET R0 =


http://www.emis-kip.ru/ru/prod/ev200

OPERATION MAN

Bl cEVis-VIHR 200

LERE I TRIE BWI20d *INNE® OV

18 31 MdLONNEE, Oile  D.0/3B 1505 XAD9LD1PX 3L

— L s— L

M1y S s EWN220d 23U HE® QVE

0 e M LMdl NRHE Udde D.04381505 XO9O5L0/19X3)
avese [ snut

RO TRTE T KW220d *INNE® OVE

UBEORE NET N8 3L hLon

Tan e 204381505 XA999L8M9%3 L
— LA s— L

+ S — T R — E..+
hie [ (%0 BuN ] xewd

wn [ dsonewtl goz-HE tsai
@.ﬁ% 0L 9dXU8-JMNE?

1083d¥ng YT oX2I¥d JUILYA0E Yd903dU IHMMED

VY] — TS L ST TY ] m—
W [ dewend goz-ae £9a

@ﬂvy 0T 9dXNE-JUNE?
= Ho83d¥Ng YHOXD¥d UILYE0E ¥dI03dU 2MMED

+ P[] wxee 0. ] F+
hish [ (ywieun eun [ xeud

sl m— L [ T [ 291
@& 07 GdXME- U EY
: WOE3dXNE YI0XI¥d JUILYSOE ¥4303d) INMWED

g7id

96T

cETd

N diy-Siwa M

HWI20d *INHE» OVE

20581505 XADSLINPX T L

NIy SIwa s EN220d 2N HE® OVE
8 Ui 2:043B1505 X99D5L2119%3]

LVRUTE SR E AT HW220d " *DNHET OVE

M 3L Lo

e 204381305 X99518(19%3L

M2 xEg

+ feLi) — L Y E— ﬁ__:+
LAY e— RT6" (IS - TR — 41T
W diamewi pO0z-8¢ Lodr

@.@w_ 0L 9dXU8-JUKeEr

NOB3d¥NE YI0XD ¥d GUTLYE0E ¥d303dl DMMED

—O—

LELY m— R T s—

i — L[4 L5di
Y 007 9dXNE-DMNE?
08 3d¥NE YIOXD ¥d IUILYSOEL ¥d903d1 DMMED

_H_E_E_H_i
+ S| e— B e— Ed+
ALY e— R ECT R VY — 1

WW [ dienewd (0Z-8€ 18l
@59 007 9dXHB-JMNE?

M0E3dxna YIoXI¥d qUILYE0E ¥d03d1 IMMED

6¢d

SETd

LETd

N diy-SEwa mm s

EW220d *JNKeE? DY

Jo 2043805 XQ9ZLoUPx 3L

wees [ sl

N gy Shwa wane BWU220d *2WHE® OVE

Uie 2.043B1305 XQQTLINAQX3I]

wese [ sy

NI"d1Y-S) e MR KW220d *JNNE OVE

J:04381505 XQDZLEHAXT]

 —

IR XMg

R A ————
r_\ ey —— men_r_\
] sssweull 01286 25
@@ 0T 9dXNa-IMner
:

N0g34¥ug YT ox2I¥d JU3LYE0E Y4904l IMMHED

+ Mg uwxmg 9, e +
e [ {uxxes0 sum [ xeud
] — L T 31
@@ 0L 9dXN8-Jnle?

Wo33d¥Ng YIOXI¥d 9UILYE0E Yda03dU IMMHED

+ ] — <N m—
et [ (yxwu0 eun ) xeud
LUl — diaweny gp7-gg L9di
@.@ 0L 9dXWE-DuNer

N083dXng yIoXIvd JUILYEOE ¥da03dll IMMHED

FEId

76d

OEd

M- S1 W mE R HWI20d *2NHer OVE

-2 01821 AdLONNHE, i1

J:0L7B 105 X991 121X 3}

—— —

N8B

%LE;.H_ Bk B N — :E+
LY — R LR TR — ] xeud
b — L T4 L£9d1
@@ DL 9dXWE JUHEY

N083d¥ng YT oXI¥d 9UILYEO0E Yda03dl IMMHED

MIdIy-s wa mam BW220d 22U NE® QVE
304381505 XD 1oHgx3 |

%L;_g_.ﬂ._H_ uwexmg o ;E+
W [ (yiewp sun [ xeud
L0 —— diawenDd (07-g€ Ladl

@@ 0L 9dXNE-DMHED

NOB83d¥Ng YIOXD¥d 9UILYE0E Yda03dU IMHED

NIdIy-S1wa mmm KW2230d " *INHE? OVE

20581305 X9DlLiaigx3L

o I— me.T+

tN'8Eg

———
%L&.;.H_ 0 x1g
W [ {ysmeo eun ] xeud
] — L T 21 £341

007 9dXHa-JUNE?
N083dXNg YIoXI¥d JUILYEOE Yda03dU JMMNED

@

LETH
) 19UaEpaU 17307 By
DYROLOG0 BOWGDNIHAGUSHOGITES,

EETH
) 1uUGd2pal NIanI Bug G BHIad
, U1 BOXIGhGLUNEYE BOHIDUOEIOONTYY,

IWIP0GG TWITHY00Y BNGAUS: I DAOYY G20HHORLNBYE BYT

GIFHHOTTIOMIDNUTET IR0

6Cd
gy 1uuidzgou nigns sup g sHgod?
, UGN BONISHNCLNGYE BOHIOUOETGONIY,

o
o
N
>
o
=~
S
o
S
gl
~
>S5
S
~
>S5
=
=
x
2
£
]
2
s
=



http://www.emis-kip.ru/ru/prod/ev200

K nItdiy-STWa B EWID0d *INNED DYE N Y-S Ws MR BWID0d INNED 0YE
U m FRSOFRTTORA NI NE A i 2:047B1x05- X9989Llallex3) 8 Uiie J:04221205 X99gigiex3l
2 | e— LR e— CIEL A e— L
< & LU I o S ) E— ﬁ,fr%| b LU — - ) r— &
b i T 1
2] — RS TECT I STY ) — 4 TTE b [ {yylizup eyy [ xeuwd
W WW[——— ] diawed gor-ge L8d1 L — L [ 741 L3d1
= oY) *00Z 9dXME- DN HE? @5 £00Z 9dXNE-DNHED
_AM WOAIAXME YIOXD ¥d UILYEOLY490Idl DHMNED = H0BId¥NE YIOXI¥d GUILYAOE Y490 3dy DHMWED
& 879 779d
o
(@) nIrd1y-STWat BaR BWID0d *INHED DYE ILr iy 51 Wa MR BWIDO0d “IUME? OYE
J:043B 1305 XOQOS5LIHEMIL FREDD HENE:3 Nyl s J:045B 1505 XAOUSLEHEX I
| — | — - S— L
+ LI | — L S T EE.T%| |$\§E_H_ et — +
] — T (LI DT T — I E W[ (uyhieeg eyy [ xeuwd
WW[T] diawedn §07-8€ L8di W] diawenm 007°8€ L9di
oY) 007 IdXNE-INHED @59 1007 9dXNE-DNHED
W0E3dXNE YT0XD ¥d JUILVEOL Yd903du DHWED W083d¥ME vT0XI ¥d UTLVE0EYdI03du IHNED
L7 E7d
R NI RTE BW3D0d “INHE® O¥E nrdiy-siwe ammn BWID0d “JUNE® OYE
ny- JALONHRHE, USde 204781205 XQOZLaHex3 ) SOUSEDE INE L NdLORNHE Uide D048 105 XQODZLlglex3l
| — A e—  — - E—
+ ELECH| — = S Y E— 52:1%| |Tn§=_H_ ik H ) E— E__:+
L E— L se— L) — R T s— L
W[ ] diewes ggi-g€ L8d1 W[ diawenl (07-8€ L9d!
@5 1907 dXHE INNED Y] 1007 9dXNE-DNHED
o WOAIdXME YIOXI¥d SUILYBOCYdI0Tdl DHMESD WOBIdXME YIOXI¥d AUILYE0CYdI03dU DMMESD o
o - - S
N 97d 7 d Q
>
e 2
I nItdiy-S1wa AR BWID0d “INHET DYE N iy S1wa WA R BWIDO0d *IMMED O YE .w
V BURZE TR T R I i 3.043B1305 XODLLJlEXIL I 5 D058 1505 XD LANEX I _nlv
Q_u | — - — L | — - — S
W + ELEUY m— S P E— ﬁ..;+ |%LE.£_H_ it — ﬁf+ M
E :__.ns__H_ I IECT R =R N — 4 -1 :___ms__H_ i ghbewy eyW [ xeuwd m
W] diaweur goz-ge L8d1 W[ diamenl’ 007-8€ L9d1 X
@ £007 dXHE INIE ) 1007 9dXNE-INHEY N
WOA3dXME YTOXI¥d FUILYE0SYd90Idl DHMMES NOB3dXME YITOXI¥d qUILYE0CYdI03dL DIMMWES W
S7Id L7 d 2
=
Y 19uUGdzoa0 nIdka BYp DY RGO gy 19uLfdzo00 nIgna B0 0] BHYoG w

QUFI BOXTERIGNBE BDHIDUOESEOON T, GUBIT BOXIGRIOULNAYE BOHIOUOE SO Y,


http://www.emis-kip.ru/ru/prod/ev200

Bl Evis-VIHR 200

Appendix G
(informative)

«Modbus» protocol description

Protocol interface have almost the same functions as Modbus RTU (Rev.G). The following functions are
supported:

Table G.1 - Supported functions

. Function code [Sub-Function code|
Command (function) (HEX) (HEX)
Common commands:
Read Input Registers 04
Read Holding registers 03
Report slave ID 11
Write Single Coil 06
Write Multiple Coilz 10
Diagnostics 08
Diagnostics sub-functions:
Return query data 00
Restart Communications options 01
Restart Communications options 02
Force Listen Only Mode 04
Clear Counters and Diagnostic Register 0A
Return Bus Message Count 0B
Return Bus Communication Error Count 0oC
Return Bus Exception Error Count 0D
Return Slave Message Count OE
Return Slave No Response Count OF
Return Slave NAK Count 10
Return Slave Busy Count 11
Return Bus Character Overrun Count 12
User commands:
Test galvanic isolation and ADU sensor of vortex flow meter 41
Enter password 43
Set flow limits for current output* 45

* - n/a for special version of transmitter
See description of special functions for detailed information.

Function 04h (read input registers)

This function can be used to read input registers. Further the following codes will be used for register
format description:

Int 16 - 16-bit binary value without point

Float- 32-bit binary IEEE floating point number

Int 32 - 32-bit binary value without point

Registers of more than 16-bits are saved in two sequentially located logic addresses in low word-high
word order. Standard request-response format

Float integers consist of 4 bytes, for example, in IEEE754 0,01 is represented as 3C23D70A. In this
protocol version the byte transfer order is d7, Oa, 3c, 23.

In Int 32 registers digits consist of 4 bytes. In this protocol version the byte transfer order is 56, a0, 12, d7.

Request size is limited by Modbus RTU, although for diagnostics purposes there are several address and
register combinations which provide requested information beyond the standard protocol.
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Appendix G
Address Registers quantity Description
36145 512  Vortex sensor signal selection
37169 512  Acceleration sensor signal selection
33073 512 Power spectrum of vortex sensors
34097 512  Vortex sensor signal selection after all filters
38193 64 64-bit power spectrum of vibration sensor (acceleration gauge)

Power spectrum value can be ranged from 0 to 16383, signal selection values can be ranged from -32768
to 32767. Amount of requested values decrease along with decrease of Fourier transform pairs in use (defined
in register 40928).

Note: Note: because of asynchronous message passing and use of one buffer for all internal processing
(window function overlap), in the sensor signals, the appearance of "steps" and the visible effects of partial
overlap of the window function are possible. This does not indicate any failure.

Function 03h (read holding registers)
This function can be used for holding register reading, request and response are standard. Maximum
number of registers in one read transactions (by Modbus standard) is 126.

Function 11h (Read slave ID)
Standard Request
Response:
- Address
- Function code 11h
- Byte Count-12
- Byte FFh
- ON/OFF indicator FFh
- - Additional data- ASCII-line «<EV205 8.04»
- Checksum CRC16

Function 06h (Write Single Coil)
It takes some time to write to flash drive so when processing this request delayed write is used, the
memory will not be able to response repeated requests until the writing is completed.

Function 10h (Write multiple Coils)

It takes some time to write to flash drive so when processing this request delayed write is used, the
memory will not be able to response repeated requests until the writing is completed. Maximum number of
registers in one read transactions (by Modbus standard) is 126.

Function 08h (diagnostic)
Standard Request
Response:
- Address
- Function code 08h
- Sub-Function code
- Additional data Coaepxunmoe 3aBUCUT OT BbINONHAEMON NOAMDYHKLMM
- Checksum CRC16

Function code 41h (self-diagnostics). Self-diagnostics period is quite long so the result is not transferred
in response. Instead, it is stored in relevant bit of 30001 diagnostics register, in case of A/D converter or charge
amplifier failure it also influences LED indicator lighting.

Request contains:

- Address

- Function code 41h

- Checksum CRC16
Response is equal to request.
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Appendix G

Function code 43h (password entry). Current access level (register 30046) can be read with "read input
registers" function.
Request contains:
- Address
- Function code 43h
- Password (digit Int32) in high byte-low byte order (4 bytes in total)
- Checksum CRC16

Response:
- Address
- Function code 43h
- Checksum CRC16

Function code 45h (preset current output range). To set flow ranges at 4mA and 20 mA respectively (not
available for special version of transmitter).
Request contains:
- Address
- Function code 45h
- Flow range at 4mA (float number)
- Flow range at 20mA (float number)
- Checksum CRC16

Response:
- Address
- Function code 45h
- Checksum CRC16

MODBUS REGISTRY MAP

Table description.

If no format specified for register the number is stored as 16-bit digit without point. Variables in numeric
format with float point and 32-bit integer numbers without point stored in two consecutive registers. In this cases
the address is defined as register with lower number.

Registers are read with function 03, modified with functions 06 and 16 (10Hex).

Input registers are read with function 04.

Access levels are encoded as follows:

= level O - can be modified by user,

= Jlevels 1-5 - can be modified after entering current level or higher level password or switching on
SW1:1 on the processor board,

= level 6 - can be modified when SW1:1 is switched on.

Address of tables containing floating point digits shall be the address of the first item of the table, for each
consequent item the address shall be increased by two.
Abbreviations: WC - working conditions, NC - normal conditions.
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Appendix G

Table G.2- Input registers

fol:lr%at Variable description
30001 Diagnostics register. Bit values contain the following:
0 bit- read error (checksum error)
bit 1- flow under WC during stated period
bit 2- self-diagnostics error or charge amplifier error This is a stuck bit, can be reset after power
off or after proceeding request 65 (self-diagnostics)
* bit 3 no connection with HART
* bit 4 low supply voltage in current loop
* bit 5 loop current not comply with analog output
* bit 6 temperature sensor failure
* bit 7 temperature sensor short circuit
* bit 8 pressure sensor failure (current lower 3,8 mA)
* bit 9 pressure sensor overload (current higher 21 mA)
bit 10 discrete output frequency higher than 1200 Hz
bit 11 cavitation
bit 12 chaotic vortex shedding
* bit 13 out of stated temperature range
* bit 14 out of stated temperature range
* bit 15 Vibration acceleration amplitude exceeds 0,59
30002 * | Temperature in Celsius. In case of temperature sensor failure stated value from 40031 register is
float displayed
30004 * | Electronic board temperature in Celsius. Measurement accuracy shall be defined as stated
float temperature sensor accuracy and approximately+is 5 °C. No standard rate applicable.
30006 * | Medium pressure in MPa. In case of pressure sensor failure stated value from 40027 register is
float displayed
30008 * | Calculated density in kg/m3. In case of temperature and/or pressure sensor failure stated value
float from 40023 register will be displayed
30010 Rms amplitude of signal after filters
float
30012 | Volume flow rate, m°h
float
30014 * | Mass flow, t/h
float
30016 Vortex shedding frequency, Hz
float
30018 Output frequency of discrete output, Hz when working in pulse mode
float
30020 * | Output current of analog output, mA
float
30022 Accumulated volume, mm under WC
int32
30024 Accumulated volume, m3 under WC
int32
30026 * | Accumulated mass, g
int32
30028 * | Accumulated mass, t
int32
30030 Resettable volume totalizer under WC, ml
int32
30032 Resettable volume totalizer under WC, m3
int32
30034 * | Resettable mass totalizer, g
int32
30036 * | Resettable mass totalizer, t
int32
30038 Resettable volume totalizer under WC for additional medium, ml
int32
30040 Resettable volume totalizer under WC for additional medium, m3
int32
30042 Variables checksum
30043 Source code checksum
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Variable description

format
30044* | Current code for analog-to-digital conversion of 4-20 mA signal from pressure gauge
30045 Spectrum dispersion (conditions of cavitation and chaotic vortex shedding)
30046 Current access level. May take the value from 0 (low) to6 (when SW1:1 is switched on)
30047 Vibration acceleration amplitude (g)
float
30049 | Vibration frequency. Register contains spectral component with the highest amplitude. Frequency
float of acceleration gauge signal digitalizing is the same as vortex sensor signal digitalizing.
30051* | Volume flow m3/h under NC
float
30053 Reserved
30054 Reserved
30055 Reserved
30056 Reserved
30057 | Actual pulse value (does not match stated value in insertion mode)
float
30059 Flow rate at 1000 Hz (does not match stated value in insertion mode)
float
30061 Flow rate at 0 Hz (does not match stated value in insertion mode)
float
30063* | Flow rate at 4mA
float
30065* | Flow rate at 20mA
float
30067 HART source code checksum
30068 RS-485 diagnostics
Total amount of messages received through system
30069 RS-485 diagnostics
Amount of CRC errors
30070 RS-485 diagnostics Modbus exception response amount
30071 Vibratory displacement acceleration, g
float
30073 | Volume flow rate m3/h, in insertion mode through inner diameter of the pipe
float
30075 | Accumulated volume in mm under WC, in insertion mode through inner diameter of the pipe
int32 Calculation based on 30022 register
30077 | Accumulated volume in mm under WC, in insertion mode through inner diameter of the pipe.
int32 Calculation based on 30022, 30024 registers

* - not available for special version of transducer
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Table G.3 - Holding registers

OPERATION MANUAL

No,
format

Variable description

Access
level

40001

Device IP in Modbus network shall be from 1 to 247 as stated in protocol.

3

40002

RS-485 data communication speed. Encoded as follows:
0 — 4800 hit/s,
1 — 9600 hit/s,
2 — 19200 bit/s,
3 — 38400 bhit/s (by default)

3

40003

Serial number of flow meter

o]

40004

Medium type: Encoded as follows:
0- water,

1- liquid No1,

2- liquid No2,

3- liquid No3,

4- liquid No4,

5- saturated water steam,
6- air,

7- gas No1l,

8- gas No2,

9- gas No3,

40005

Nominal pipe diameter in mm; If the value does not match any specified in technical
requirements, calculation of flow rate and related parameters shall be done using
approximate equations.

40006*

Analog output modes configuration Low 4 bits encode primary variable which is used
for output current statement:

0- output switched off

1- volume flow in m3/h

2- volume flow in m3/h under NC

3- mass flow in t/h

4- temperature in Celsius

5- pressure in MPa

The following three groups of 4 bits encode the second, third and forth dynamic
variable the same way as the primary including additional parameters:

6- volume in liters under WC: (0 to 1000)

7- volume in cubic meters under WC: Total measured volume is equal to sum of
volume in m3 and volume in liters.

8- mass in kg (0 to 1000)

9- mass in tons. Total measured mass is equal to sum of mass in tons and mass in
kg.

40007

Discrete(pulse) output modes configuration:

0- frequency output for volume flow within the range from 0 to a value stated in
40035 register. Frequency range always from 0 to 1000 Hz

1- frequency output of flow under NC within the range from 0 to a value stated in
40035 register. Frequency range always from 0 to 1000 Hz

2- frequency output for mass flow within the range from 0 to a value stated in 40035
register. Frequency range always from 0 to 1000 Hz

3- frequency output for absolute pressure within the range from a value stated in
40033 register to a value stated in 40035 register, Frequency range always from O to
1000 Hz

4- frequency output for temperature within the range from a value stated in 40033
register to a value stated in 40035 register, Frequency range always from 0 to 1000
Hz

5- pulse output with pulse value in liters stated in 40039 register
* 6- pulse output with pulse value in liters under NC stated in 40039 register
* 7- pulse output with pulse value in kg stated in 40039 register

8- flow switch (normally open contact), limit stated in 40039 register

9- flow switch (normally closed contact), limit stated in 40039 register

10- volume dosing unit with dose in ml stated in 40903 register Normally open
contact
*11- mass dosing unit with dose in g stated in 40903 register Normally open contact

12- volume dosing unit with dose in ml stated in 40903 register Normally closed
contact
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*13- mass dosing unit with dose in g stated in 40903 register Normally closed contact
Note: after selecting operation mode check bit 10 in diagnostics register. If it is stated
as one then maxumum frequency of pulse output exceeds allowed value of 1200 Hz
in frequency mode and 500 Hz in pulse mode. In this case input increased pulse
value for modes 5-7 and reset mode parameters. Otherwise discrete output will not
work in pulse mode, in frequency mode will be limited to 1200 Hz after that frequency
stops increase.

s Variable description Access
format o
40008 | Write interval (in minutes) of totalizers, minimum and maximum measured flow rate, 3

pressure and temperature. When value is set to 0 writing will not proceed.

40009* | ADC code corresponding to 6mA on pressure gauge input

4
40010* | ADC code corresponding to 14 mA on pressure gauge input 4
40011 Dosing unit counter reset timeout in ms (from 1 to 65535). Zero setting in dosing 6
mode will lead to discrete output failure.

40012 Self-diagnostics interval in hours. Executed at zero after receiving the command via 3
Modbus or HART The result is stored in diagnostics register.
40013 Configuration of band-stop filters. Bits have the following functions: 5

bit 0 - switch on 50 Hz band-stop filter

bit 1 - switch on the first band-stop filter

bit 2 - switch on the second band-stop filter
bit 3 - switch on the third band-stop filter
bit 4 - switch on the forth band-stop filter

40014 Switch on amplitude filter. Bits have the following functions: 5

bit 0 - switch on amplitude filter

bit 1 - switch on adaptive filter

bit 2 - switch on automatic medium component determination. Algorithm involves
amplitude filter usage

bit 3 - switch on viscosity tables

bit 4 - switch on density tables

bit 5 - switch on piezosensor signal automatic gain control

bits 6-8 - switch on and adjust median filter length. median filter will switch on if
adjusted to any value more than 0, buffer length is equal to a stated value. We
recommend to choose odd values (3,5 or 7)

bit 9 - switch off Reynolds number correction

bit 10 - switch on insertion mode

40015* | Pressure gauge configuration. Encoded as follows: 4

0 - manually adjusted pressure (MPa abs.) applied

1 - absolute pressure gauge is connected, MPa

2 - absolute pressure gauge is connected, kgs/cm2

3 - extra pressure gauge is connected, MPa To calculate absolute pressure shall be
added to a value stated in 40029 register

4 - extra pressure gauge is connected, kgs/cm2 To calculate absolute pressure
shall be added to a value stated in 40029 register

40016* | Static parameter of temperature sensor. Encoded as follows: 4
0 - manually adjusted temperature (C°) applied
1 - Pt100 (W100 = 1.3850)

2 - 100P (W100 =1.3910)

3- 50M

40017 Cut-off values based on amplitude If fundamental harmonic amplitude is lower than 5
stated value, flow is set to zero.

40018* | ADC code corresponding to 18 mA on pressure gauge

40019 Flow rate damping rate (from 0 to 10)

WW|H

40020 Ghost vortex alert Compare with spectrum dispersion. If spectrum root mean square
(RMS) within stated range, chaotic vortex shedding is detected, if RMS is higher than
stated it is detected as cavitation. Corresponding status bits are adjusted in
diagnostics register.

40021 Parameter indicated in the 1st line. Encoded as follows: 1
1 - all parameters listed for codes 2-9 are displayed with 2sec interval.
2- current volume flow in m3/h

*3- current volume flow under NC in m3/h

*4- current mass flow in t/h

*5- medium temperature, °C

*6- electronic board temperature, °C
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*7- medium pressure, MPa

8- ratio of volume flow to nominal measuring range

9- letter "E", space and diagnostics register data in hex format.
Note- when insertion mode in ON (40014):

*3- current volume flow in m3/h, insertion mode

N, Variable description (BB
format level
40022 Parameter indicated in the 2nd line. Encoded as follows: 1

1 - all parameters listed for codes 2-8 are displayed with 2sec interval.
2- accumulated flow rate, m3
*3- accumulated flow rate under NC, m3
*4- accumulated mass flow, t
*5- current in current loop, mA
6- frequency on discrete output, Hz
checksum for source code in hex format, minus symbol and metrological data
checksum
8- letter "E", space and diagnostics register data in hex format.
Note- when insertion mode in ON (40014):
*3- current volume flow in m3/h, insertion mode
40023* | Calculated density under WC in kg/m3. Used in case of pressure gauge and/or 4
float temperature sensor failure or absence,and if "temperature-density" tables in register
40014 are disabled
40025 * | Stated density under NC in kg/m3. Used in case of pressure gauge and/or 4
float temperature sensor failure or absence
40027 * | Stated pressure. Used in case of pressure gauge failure or absence 4
float
40029 * | Atmospheric pressure in MPa 4
float
40031 Stated temperature of measured medium Used in case of temperature sensor failure 4
float or absence
40033 Lower limit of measuring range for pulse output 6
float
40035 Upper limit of measuring range for pulse output 6
float
40037 Low flow cut-off in m3/h If measured flow rate is lower than stated minimum it is 6
float detected as zero.
40039 Pulse value in liters or kilograms. Used in volume or mass flow input mode for 6
float frequency output
40041 Ratio of flow rate to frequency of vortex shedding (main K-factor) 6
float
40043 Medium compressibility factor 6
float
40045 Compressibility factor under working conditions 4
float
40047 Correction factor based on straight run length 6
float
40049 K-factor conversion coefficient 6
float
40051 K-factor conversion coefficient 6
float
40053 * | Correction coefficient for mass flow rate calculation 6
float
40055 * | Minimum detected medium pressure in MPa 5
float
40057 * | Maximum detected medium pressure in MPa 5
float
40059 Minimum detected volume flow rate in m3/h 5
float
40061 Maximum detected volume flow rate in m3/h 5
float
40063 * | Maximum detected temperature in Celsius 5
float
40065 * | Zero shift of temperature sensor in Celsius Used for flow meter static parameter 4
float correction
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No, Variable description AEEEES
format level
40067 * | Lower limit of pressure gauge in natural units defined in register 40015 4
float
40069 * | Upper limit of pressure gauge in natural units 4
float

40071 dynamic viscosity in MPa-, input manually. Used for Reynolds number calculation if 4
float 40014 register disable viscosity tables.

40073* | ADC code corresponding to 20 mA on pressure gauge input 4

40074 Reserved 0

40075 Lower frequency of band-stop filter 1 Use Hz for all frequencies 5
float

40077 Lower frequency of band-stop filter 2 5
float

40079 Lower frequency of band-stop filter 3 5
float

40081 Lower frequency of band-stop filter 4 5
float

40083 Upper frequency of band-stop filter 1 5
float

40085 Upper frequency of band-stop filter 2 5
float

40087 Upper frequency of band-stop filter 3 5
float

40089 Upper frequency of band-stop filter 4 5
float

40091 Transmitting efficiency of band-stop filter 1 All software filters have U-shaped 5

float response curve. Transmission factors shall be specified in the range from 0 to 100.

In case of frequency band overlap the overall coefficient in the overlapping part is
calculated as the product of transmission coefficients multiplication divided by 100.
Transmission coefficient is limited to 1% to avoid full block of signal.
40093 Transmitting efficiency of band-stop filter 2 5
float
40095 Transmitting efficiency of band-stop filter 3 5
float
40097 Transmitting efficiency of band-stop filter 4 5
float
40099 Coefficient C for liquid filter's quadratic equation- lower cut-off. Equation is as follows 5
float y:Ax2+Bx+C, where x is measured frequency of vortex shedding, y is measured
value of signal amplitude. Normally measured value of amplitude (register 30010)
shall lie between lower and upper cut-off values.
40101 Coefficient B for liquid filter's quadratic equation- lower cut-off. 5
float
40103 Coefficient A for liquid filter's quadratic equation- lower cut-off. 5
float
40105 Coefficient C for liquid filter's quadratic equation- upper cut-off. 5
float
40107 Coefficient B for liquid filter's quadratic equation- upper cut-off. 5
float
40109 Coefficient A for liquid filter's quadratic equation- upper cut-off. 5
float
40111 Lower frequency for liquid filter 5
float
40113 Upper frequency for liquid filter 5
float
40115 Coefficient C for gas filter's quadratic equation- lower cut-off. 5
float
40117 Coefficient B for gas filter's quadratic equation- lower cut-off. 5
float
40119 Coefficient A for gas filter's quadratic equation- lower cut-off. 5
float
40121 Coefficient C for gas filter's quadratic equation- upper cut-off. 5
float
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40123 Coefficient B for gas filter's quadratic equation- upper cut-off. 5

float
40125 Coefficient A for gas filter's quadratic equation- upper cut-off. 5

float
40127 Lower frequency for gas filter 5
float
40129 Upper frequency for gas filter 5
float
40131 Connection adjustment 4
Bits:
00- no parity
01- odd parity
10- even parity
0**-1 stop bit
1**-2 stop bits
0**- fixed bit off
1***- even fixed bit
40132 Reserved 0
40133 S insertion mode coefficient 4
float
40135 Dynamic viscosity table based on temperature for O code mediums Table shall 4
float contain "temperature-viscosity" pair of values. Viscosity shall be input in kg/m-.
Temperature value shall monotonically increase along with register number increase.
Viscosity value, corresponding to intermediate temperature value, calculated using
linear interpolation.
40167 * | Dynamic viscosity table based on temperature for 1 code mediums Viscosity unit is 4
float mPa-, temperature shall be specified in °C.
40198 * | Dynamic viscosity table based on temperature for 2 code mediums 4
float
40231 * | Dynamic viscosity table based on temperature for 3 code mediums 4
float
40263 * | Dynamic viscosity table based on temperature for 4 code mediums 4
float
40295 * | Dynamic viscosity table based on temperature for 5 code mediums 4
float
40327 * | Dynamic viscosity table based on temperature for 6 code mediums 4
float
40359 * | Dynamic viscosity table based on temperature for 7 code mediums 4
float
40391 * | Dynamic viscosity table based on temperature for 8 code mediums 4
float
40423 * | Dynamic viscosity table based on temperature for 9 code mediums 4
float
40455 * | Density table based on temperature for 0 code mediums Has the same format as 4
float "temperature-viscosity" tables. Density shall be input in kg/m3.
Note: 0 code- water This table is not used for water as water density is analytically
tractable parameter.
40487 * | Density table based on temperature for 1 code mediums 4
float
40519 * | Density table based on temperature for 2 code mediums 4
float
40551 * | Density table based on temperature for 3 code mediums 4
float
40583 * | Density table based on temperature for 4 code mediums 4
float
40615 * | Density table based on temperature for 5 code mediums This table is not used for 4
float water steam as water steam density is analytically tractable parameter.
40647 * | Density table based on temperature for 6 code mediums Gas density is analytically 4
float tractable parameter so this address area is not used.
40679 * | Density table based on temperature for 7 code mediums Gas density is analytically 4
float tractable parameter so this address area is not used.
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40711 * | Density table based on temperature for 8 code mediums Gas density is analytically 4
float tractable parameter so this address area is not used.
40743 * | Density table based on temperature for 9 code mediums Gas density is analytically 4
float tractable parameter so this address area is not used.
40775 * | Correction table based on Reynolds number. The table consists of 8 pairs "Reynolds 4
float number- correction factor as %%". Correction factor for intermediate values is
calculated using linear interpolation.
40807 * | Correction table for liquids based on flow rate. The table consists of 10 pairs 6
float "normalized frequency- correction factor as %%". Correction factor for intermediate
values is calculated using linear interpolation. Normalized frequency equals to ration
of vortex shedding frequency to a value stored in register 40887. Normalized
frequency value shall increase along with register number increase and be different
from each other.
40847 * | Correction table for gases based on flow rate. The table consists of 10 pairs 6
float "normalized frequency- correction factor as %%". Correction factor for intermediate
values is calculated using linear interpolation. Normalized frequency equals to ration
of vortex shedding frequency to a value stored in register 40887. Normalized
frequency value shall increase along with register number increase and be different
from each other.
40887 Upper limit of vortex shedding frequency range in Herz. 6
float
40889 Minimum pulse duration on pulse output in pulse mode, ms. Minimum value -ofl ms 4
and maximum value as 50% of current duration are set automatically when the value
is out of range.
40893 Password of 1 level To provide manual password entry using keyboard the maximum 2
int32 length shall not exceed 999999999.
40895 Password of 2 level To provide manual password entry using keyboard the maximum 3
int32 length shall not exceed 999999999.
40897 Password of 3 level To provide manual password entry using keyboard the maximum 4
int32 length shall not exceed 999999999.
40899 Password of 4 level To provide manual password entry using keyboard the maximum 5
int32 length shall not exceed 999999999.
40901 Password of 5 level To provide manual password entry using keyboard the maximum 6
int32 length shall not exceed 999999999.
40903 Dosing unit portion in grams or milligrams. Unit is adjusted by discrete output mode 6
int32 (register 40007).
g
40913 Resettable volume counter in ml 1
int32
40915 Resettable volume counter in m3 1
int32
40917 * | Resettable mass counter in grams 1
int32
40919 * | Resettable mass counter in tons 1
int32
40921 Resettable volume counter for other medium in ml 1
int32
40923 Resettable volume counter for other medium in m3 1
int32
40925 Disable functions using special register. Set bit as 1 to switch off the following 6
functions:
* bit O - switch off analog output (current output is set to 4mA)
bit 1 - switch off frequency output (set to normally open)
*bit 2 - switch off 4-20 mA output
*bit 3 - switch off thermal sensor output
* bit 4 - switch off density calculation under WC. Value specified in register 40023 is
used.
bit 5 - switch off flow conversion factor (register 400051)
** bit 6 - switch on simulation testing (measuring sensor will automatically switch off)
40926* | Additive correction to board temperature sensor measurement. To calculate actual 6
float value of board temperature stated value value in the register shall be deducted from
measured temperature value.
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40928 Number of Fast Fourier Transformation points is used for signal frequency 6

calculation. Encoded with two bits as follows:
D1 DO
0 0 1024 points,
0 1 512 points,
1 0 256 points,
1 1 128 points.
Bits D2-D15 are not used.
40929* | Maximum detected temperature of electronics in Celsius 5
float
40931* | Minimum detected temperature of electronics in Celsius 5
float
40933 Amplitude limit for cavitation and ghost vortex shedding calculation 5
float
40935* | Standard temperature used for gas density calculation 6
float
40937* | Standard pressure used for gas density calculation 6
float
40939 The register is not used in programm 6
int32

* - not available for special version of transducer
** - available for special version of transducer
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Appendix H
(informative)

«HART» protocol description

The protocol description and HART version 7 commands for an electronic converter with a two-wire
connection scheme are available for download at http://www.emis-kip.ru.

HART verson 6 commands for standard and extended version are shown in the tables H.1 - H.2.

HART interface protocol complies with the protocol specification. Difference is described in "Response
data" column. Quoted values are constants in decimal representation.

Access level can be adjusted by entering password corresponding to the access level using keyboard or
SW1;1 on the processor board (inside the electronic block).

Request address can be adjusted by command 6 at any access level, command 39 is not proceeded.

Table H.1 - HART commands

Command No and function Command data

Response data

0 Read unique identifier —

Byte 0 Sensor code (“66")

Byte 1 number of preambles required (“5”)

Byte 2 universal command revision

Byte 3 device-specific command revision (“1")

Byte 4 software version

Byte 5 hardware versions (“1")

Byte 6 device function flags

Byte 7-9 manufacturer identification code (Modbus
#40003)

1 Read primary variable —

Byte 0 PV units code
Byte 1-4 primary variable

2 Read current and —
percent of range

Byte 0-3 current (mA)
Byte 4-7 percent of range

3 Read current and four —
(predefined)
dynamic variables

Byte 0-3 current (mA)

Byte 4 PV units code

Byte 5-8 primary variable

Byte 9 SV units code

Byte 10-13 secondary variable
Byte 14 TV units code

Byte 15-18 third variable

Byte 19 FV units code

Byte 20-23 fourth variable

All dynamic virables are adjusted in Modbus register
#40006

4 Read common static | Byte 0 block number

Byte 0 Block number (“0")

data (block 0). Read (0™ Byte 1-24 Message
message

4 Read common static | Byte 0 block number Byte 0 Block number (“1")
data (block 1): Read 1" Byte 1-6 tag

tag, Byte 7-18 descriptor

descriptor, data

Byte 19-21 data
Byte 22-24 “250”

4 Read common static | Byte 0 block number
data (block 2): Read 2"
sensor information

Byte 0 Block number (“2")

Byte 1-3 sensor serial number (“0")

Byte 4 units code for sensor (“252")

Byte 5-8 upper sensor limit

Byte 9-12 lower sensor limit

Byte 13-16 minimum range “0”

Byte 17-24 “250”

Values for upper and lower range limits are the same
as for th e flow meter (see command 4, block 3)
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Command No and function

Command data

Request

4 Read common static
data (block 3): read output
data.

Byte 0 block number
(“3”)

Byte 0 Block number (“3")

Byte 1 alarm select code (“0")
Byte 2 transfer function code (“0”)
Byte 3 PV/units code range

Byte 4-7 upper range limit

Byte 8-11 lower range limit

Byte 12-15 damping value

Byte 16 write-protect code (“1” -
protected, "0" - not protected)
Byte 17-24 “250”

Write protection is enabled if current access level is
less than 3.

5 Read common static data
(block 0). Write message.

Byte 0 block number
(HO”)
Byte 1-24 Message

as in command

5 Read common static data
(block 1): Read tag,
descriptor, data

Byte 0 block number
("1")

Byte 1-6 tag

Byte 7-18 descriptor
Byte 19-21 data

Byte 22-24 “250”

as in command

5 Read common static data
(block  1): Write final
assembly number.

Byte 0 block number
(4"

Byte 1-3 final assembly
number

Byte 4-24 “250”

as in command

Serial number can be modified at 6 access level only.
Serial number is stored in register 40003 and can be
from 0 to 65535. If bigger value is entered higher
binary positions will be lost and stored as zero.

Table H.2 - Common-practice

commands

Command No and function

Command data

Request

33 Read sensor variables

Byte O transmitter
variable code
for slot 0

Byte 1 transmitter
variable code
for slot 1

Byte 2 transmitter
variable code
for slot 2

Byte 3 transmitter
variable code
for slot 3

Byte 0 transmitter variable code of slot 0
Byte 1 - units code for slot 0

Byte 2-5 variable code for slot 0

Byte 6 transmitter variable code of slot 1
Byte 7 - units code for slot 1

Byte 8-11 variable code for slot 1

Byte 12 transmitter variable code for slot 2
Byte 13 - units code for slot 2

Byte 14-17 variable code for slot 2

Byte 18 transmitter variable code for slot 3
Byte 19 - units code for slot 3

Byte 20-23 variable code for slot 3
Variable encoding- see Modbus description, register
#40006

34 Write damping value

Byte
level

12-15 damping

as in command

34 Configuration reset
Change flag

39 EEPROM control

Byte 0 EEPROM
Control code

“0” — burn EEPROM
“1" — copy EEPROM

as in command

to RAM
40 Enter/exit fixed current | Byte 0-3 current (mA) as in command
mode If 0 — exit fixed Current can be adjusted from 3,8 to 21 mA
current mode
41 Self-diagnostics none none
Self-diagnostics data will be indicated with LED and
related diagnostic bit
42 Master reset none none
45 Trim DAC zero Byte 0-3 measured | asin command
current (mA)
46 Trim DAC gain Byte 0-3 measured | asin command

current (mA)

www.emis-kip.ru/ru/prod/ev200

104



http://www.emis-kip.ru/ru/prod/ev200

Bl Evis-VIHR 200

Appendix |
(normative)

List of measuring instruments used for calibration

Table 1.1 - List of measuring devices needed for calibration

TY25-07.1353-77

Name Type Specification

1. Mercury glass laboratory TL Measurement range 0 — 55 °C,, division 0,1 °C

thermometer GOST 215

2. DC power supply- 2 pcs. B5-45 DC upper voltage limit 49,9 V, current up to 100
E33.233.219 TY mA.

3. Digital frequency meter Y3-88 no TY BY Output signal frequency range from 0,1 Hz to 200
100039847.076-2006 | MHz

4. Stopwatch CcTu-1 Accuracy * 0,1 sec.

5. Personal computer

Personal computer with installed Windows
95/98/2000, EMIS-Integrator and reserved COM-
port.

YIMNCX 100/BM
6. Calibration unit TU 4381-001-
55749794-2002

Flow range from 0,03 up to 100m3,
relative error for comparison method not
exceeds +0,25 %, for indirect method not
exceeds +0,05 %.

7. Calibration units for gas YMcr
meters

Flow range from 1 to 4000 m3/h. Relative

error for air measurement not exceeds + []0,35
%.

Note: Calibration units other than mentioned herein can be

the data sheet.

comply with specified requirements. Measurement devices shall be calibrated and have approval marks in

used if their technical and metrological parameters
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Table 1.2 - List of measuring and auxiliary devices needed for accuracy measurement with simulation method.

Name Type Specification
1. Mercury glass laboratory | TL Measurement range 0 — 55 [ PC, division 0,1°C
thermometer GOST 215
2. DC power supply unit Bb5-44 DC upper voltage limit 49,9 V, current up to 100 mA.
TU 3.233.219

3. Digital frequency meter

Y3-88 no TY BY
100039847.076-2006

Output signal frequency range from 0,1 Hz to 200
MHz

4. Stopwatch CTuU-1 Accuracy £ 0,1 sec.
TY25-07.1353-77
Lever-type micrometer 0-25 n 25-50 Accuracy * 0,01 %

TU 2-034-227-87

6. Digital caliper

WILILI-150 FOCT 166

Accuracy + 0,03 %

7 Signal generator re-27 Frequency range 0,3 Hz...3 MHz
GOST 22261 stability not less than 0,05 %
8 Digital voltmeter B7-65/5 Measurement limits from (0-0,05) to 1000 V,
accuracy 0,02 % + 5dgt
9 Resistance multiplier P4831 Resistance up to 10000hm, relative accuracy + 0,05

%.

10 Personal computer

Personal computer
IBM compatible

Windows 95/98/2000/XP/Vista/7 with installed EMIS-
Integrator and reserved COM or USB port or pine
output.

11. Oscilloscope

C1-117/1
Tr2.044.016TY

Range not less than 100 kHz

sensitivity not less than 10mV/div

12. Protocol converter
RS485/USB

EMIS-SYSTEM 750

13 Testing cables

EV200.KIP

Note: Calibration units other than mentioned herein can be used if their technical and metrological parameters
comply with specified requirements. Measurement devices shall be calibrated and have approval marks in the |

data sheet. Measurement devices shall be calibrated and have approval marks in the data sheet.
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(normative)

Insertion type flow meter adjustment according to application conditions

Use EMIS-Integrator (at-most-once operation) to adjust insertion type flow meter to use with a specific pipe
diameter or recalculate pulse value on pulse output and maximum flow rate corresponding with upper limit of
current output signal. Set bit 10 in register 40014 (enable insertion mode), calculate correction factor to readjust
flow rate according to actual pipe diameter. Calculation can be done using EMIS-integrator without re-adjusting

transducer.

Pulse value
correction

Adjust upper limit of
current output signal

Calculate
correction
factor

Actual pulse value ma can be calculated as follows:
ma=m*S, (J.1)

where m - sensor pulse value as stated in the device passport, I/pulse;
S - correction factor according to formulation (J.3).

Actual flow rate Qmax a corresponding with current output signal upper limit can
be calculated as follows:

Qmax a=Qmax *S, J.2)
where Qmax is sensor flow rate corresponding with 20mA current output signal as

stated in the device passport, m3/h;
S - correction factor according to formulation (J.3).

Correction factor S for actual diameter of a pipe can be calculated as follows:
S = (Da/ d)** Kv * Kt * Ks, 3.3)
where D, is actual pipe diameter, mm;

d — flow meter inner diameter in the installation point of bluff body, d = 40 mm,;

Kv — coefficient depends on sensor immersion depth. Kv=1 if sensor is installed
at the point of average speed (0,242R). To install sensor on the pipe axis Kv value
can defined using interpolation based on table J.4. In general cases Kv can be
defined as 0,84;

Kt is transition coefficient sensitive to K-factor changes when sensor is installed
(insertion mode) with reference to K-factor defined with calibrating unit. Kt coefficient
shall be selected from table J.1 (defined empirically);

Table J.1 - transition coefficient Kt
Measurement point Transition coefficient Kt
Center 1.65
Point of average speed 1.42

Ks is coefficient of shadowing which depends on immersion depth. Ks
coafficient shalol be defined using table J.2.

Table J.2 - Shadowing coefficient Ks

r?1’r\1|1 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 700 | 800
Ks ]0,905|0,921 |0,930|0,932|0,936 | 0,938 0,940 | 0,944 | 0,948 | 0,952
rlljwth 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1800 | 2000
Ks 10,956 0,960 | 0,963 |0,967 | 0,970 (0,973 |0,976 | 0,978 | 0,981 | 0,985

Actual value of pipe inner diameter shall be calculated as follows

D,=LH/3.1416 — 2*s , (J3.4)
where LH is perimeter of circle average over four measurements , mm;
s — pipe side width average over four measurements , mm

To measure pipe inner diameter use measuring instruments as specified in the table
J.3 or similar.
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Table J.3 - List of measuring instruments used for pipe diameter measurement

Name Technical requirements

1. Metal tape measure P10H2K,
GOST 7502-98

2. ultrasonic thickness gauge YT-
931, GOST 25863-83

Length 10m, division 0,5mm

Range 3...30mm, relative error 3 %

Kv coefficient can be defined as follows:

o define average speed of the flow V,, m/s using pipe section for average
flow rate from flow meter range

Vav = 2000 * (Qmin + Qmax) / (D> * 3,6 * 3,1416) , (3.5)

where Qmin (Qmax) is minimum (maximum) value of flow rate according to table
1.3, m3/h;
where Da is actual pipe diameter, mm;

e calculate Reynolds number, Re

Re=0,001*Da*Vav /v, J. 6)

where Da is actual pipe diameter, mm;
Vav is average speed of the flow, m/s;

v - kinematic viscosity of measuring medium for working temperature range,
m2/s.

e calculate coefficient of flow friction A using Althsul equation.

R 0,25
}\.=0,11-(q)+68] ) 3.7)
Dd’ Re

where Ra- roughness of inner surface of the pipe, mm (defined experimentally or by
GOST 8.563.1-97);

Da is actual pipe diameter, mm;

Re — Reynolds number.

Hydraulic friction Acan also be calculated using Colebrook-White equation.

Kv coefficient for calculated hydraulic friction A can be defined by interpolation
using table J.4 (GOST 8.361-79).

Table J.4 - Immersion coefficient Kv

A 0,01 0,02 0,03 0,04 0,05 0,06

Kv 0,875 0,840 0,800 0,770 0,740 0,713
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Appendix K
(normative)

In-process installation
of 1,6MPa insertion type flow meter without flow interruption

Table K.1 Installation procedure without flow interruption

Operation Figure

1. Weld insertion bar to the

pipeline. Welding under GOST .

16037-80. ] 1 ]
T

Bar axis shall be perpendicular and
symmetric with pipe axis.

Misalignment of flow meter bar in H
the point of connection shall not i
exceed 3°. ‘

2. Install a ball valve on the
weldneck using bolts. Ball valve
length shall not exceed 230mm.
Place gasket between weldneck
flanges and valve flanges.

8 bolts M16x70 shall be tightened [
according to the scheme, bolt

torque shall be 88,25 N*m (9

kgs*m) up to 107,87 N*m (11 ,
kgs*m). Technical requirement on P11 vele
tightening according to GOST N T . ai. vaive

37.001.031-72.

weldneck

Bolt tightening scheme

pipeline
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3. Prepare hole drilling device. o9

handle

motor

drilling unit %

4. Put drilling unit on the ball valve, —
install the gasket between the
flanges.

Fix the unit with bolts and nuts.

See item 2 on the tightening
scheme.

drilling unit
Open ball valve. ]_H'
— - - - ! /
M c_utter

open

ball valve
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5. Bring drill into the open valve handle

close to the pipeline surface.
Switch on drilling unit. EF —
_ motor

Drill a hole in the pipeline keeping
vertical direction of the cutter. L

] drilling unit

b A o
Il {open
Il
(!
(Fu g
T 1
|I
|
| =
l ball valve
weldneck
210
> pipeline
i P /
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6. Bring up cutter with the cut
section of the pipeline.

Close ball valve.

Switch off driller and put it off from
the ball valve.

pipeline

7. Fix flow meter to the ball valve
using bolts and nuts. Place new
gasket between ball valve flange
and flow meter flange.

See item 2 on the tightening
scheme.

Attach a handle to the flow meter
bar and loosen fixing and holding
bolts.

Smoothly open ball valve.

handle

holding bolts

fixing bolts

open

. ball valve

bar

flowmeter sensor

flow direction

—=>

pipeline
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8. Turn the handle and put the
sensor down into the pipe until
required depth (until it reached the
axis of the pipeline for the pipeline
diameter not exceeding 800mm).

Calculate A size to ensure
appropriate depth of immersion for
sensor H as follows:

A=B-C-H-S5,

H=D/2 if D < 800 mm,

H =0,121*D if D > 800 mm,
where D is inner diameter of the
pipe.

To provide correct alignment of the
flow meter inside the pipe, ensure
that handle direction is aligned with
flow direction (sensor axis is
parallel with pipeline axis).

Attention!
Tighten fixing and holding bolts.

handle

holding bolts

fixing bolts

open

T — ball valve

bar

flowmeter sensor

pipeline
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