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Use this manual to learn the flowmeter structure, operation, maintenance and calibration procedures of 
EMIS-VIHR 200 (EV-200) (hereinafter referred to as "flowmeter"). 

This manual contains general technical parameters, application and calibration instructions, 
transportation and storage directions and other information to provide safety operation of the flowmeter.  

We instantly improve the design of our devices so your device can be slightly different from what is 
described herein which, however, does not influence its working capacity, technical characteristics and 
operation.  

Please find the list of reference documents in Appendix  
 
Any use of these materials, full or partial, without written permission of the copyrighter is prohibited.   
The manufacturer reserves the right to make any changes to the design of flow meters, provided that 

such changes do not influence their performance, without prior notice. 
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1 SPECIFICATION AND OPERATION 
1.1. Application 
1.1.1 Flow transducer is intended for measuring volume and volume flow rate of liquids, gases (natural, 

APG, oxygen, air, etc.), saturated and overheated steam, corrosive mediums under working pressure and 
temperature; it can be applied for different industries and commercial accounting as a part of gas and steam 
meters. 

Flow transducer of PPD configuration can be applied in reservoir pressure maintenance systems, for 
measuring of Cenomanian water and other high-pressure liquids.   

Flow transducer can be installed as a part of automatic operating and control systems, local automation 
schemes using pulse signal under GOST 26.010, current signal under GOST 26.011 and ModBus (RS485, 
USB) and HART.  

Flow transducers can be insertion type (EV-205) and full-bore (EV-200). EV-200 has the following 
installation options: 

- flangeless, sandwich type, code C or C1 for Dn 15-100mm; 
- flanged, code F or F1 for Dn 15-300mm; 
- flanged with integrated adapter for connection to smaller size pipes, code FR or FR1 for Dn 25-

100mm; 
- clamp connection, code T Dn 50 and 80mm; 
- for reservoir pressure maintenance systems, code PPD for Dn50, 80, 100 and 150mm. 
Installation code for Insertion type EV-205 is PR for Dn300-2000mm. 
1.1.2 Flow transducer can measure volume and volume flow rate of medium with the following 

parameters:  
1) temperature range -  

Table 1.1 1 - Configurations according to temperature 

- Configuration according to 
temperature 

Configuration 
code 

 

min max 
Configuration  with upper limit of 70o “70” -40 +70 

Configuration with upper limit of 100o “100” -40 +100 

Standard configuration   “250” -40 +250 

High temperature configuration 320o “320” -40 +320 

High temperature configuration 460o “460” -40 +460 

Note: As special order, min temperature of medium can be - configurations. 
 

2) pressure: 
- not exceeds 25MPa for "C" configuration; 
- not exceeds 6,3 MPa for C1, F1, FR1, F, FR configurations; 
- not exceeds 4.0MPa for "T" configuration; 
- not exceeds 4.0MPa for "PR" configuration; 
- not exceeds 25 MPa for "PPD" and "X" configuration (special configuration). 
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 and 4% for 1,5% and 

1% accuracy flowmeters. If gas inclusions reach 10% of the volume percentage error not exceed ±5%; 
5) dynamic viscosity for liquids not exceed 7mPa*s; 
6) measured liquid shall not be corrosive to flow tubes. 
 
 
1.1.3 Flow transducer is included in the State system of industrial automation equipment and classified 

under GOST 52931 as follows: 
- flow transducer is intended for connection with other devices; 
- flow transducer is an electrical equipment classified so by the type of the signal source; 
- flow transducer refers to the 3rd order equipment according to operational readiness; 
- flow transducer is classified as measuring equipment according to metrological performance.  
 
 
1.1.4 Flow transducer of general purpose industrial grade is intended for used in explosion proof 

environment.  
Flow transducer of explosion proof configuration ɺʥ is intended for use in explosive environment with 

explosive mixtures of IIC type, and has explosion safety called "explosion proof enclosure" and 1ExdIIC(T1-
T6)X marking.  

Flow transducer of explosion proof configuration ɽʭɺ intended for use in explosive environment with 
explosive mixtures of IIB type, and has explosion protection called "intrinsically safe circuit" and 1ExibIIB(T1-
http://emis-kip.ru/ru/prod/vihrevoj_rashodomer/ 
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Code 11 Display 
 - none 
 ʉʀʄ integrated display with mechanical keyboard 
 ʉʀʆ integrated display with mechanical keyboard 
 ʍ special order 

Code 12 Transmitter version 
 ɺ basic  
 ɺɺ extended (with computer) 
 C sepcial order for low temperature application 

Code 13 Output signals 
 - pulse, digital ModBus 
 A analog, pulse, digital ModBus*** 
 H analog, pulse, digital ModBus, digital HARTTM *** 
 ʍ special order 

Code 14 Transmitter configuration 
 - electronic block with two cable glands 
 ʋ  

Code 15 Calibration, verification 
 - manufacturer calibration at 5 points, pressure test 
 ɻʇ state calibration    

Note: «–» means standard configuration 
*- for medium temperature up to  

 **-  
***- except for special version of transmitter. 

 

Symbols for full-bore EV-200 

Code 0 1 2 3 4 5 6 7 8 9 10 11 12  13 14 15 

Order EMIS-VIHR 200 ɽʭɺ 050 A - ɾ ʅ F1 ɼ 2,5 250 ʉʀʄ ɺ ʅ - ɻʇ 

 

Symbols for insertion type EV-205 

Code 0 1 2 3 4 5 6 7 8 9 10 11 12  13 14 15 

Order EMIS-VIHR 205 - 400 ɹ - ɾ ʅ - - 2,5 100 ʉʀʄ ɺ A - ɻʇ 

 
Table 1.2.2- Symbols for EV-200 PPD 

0 Name 
EMIS-VIHR 200 PPD PPD configuration 

1 Nominal diameter (pipeline diameter/ flow rate code) Type 
50/10 Pipeline Dn50mm, flow rate range code 10 - 
50/20 Pipeline Dn50mm, flow rate range code 20 - 
50/25 Pipeline Dn50mm, flow rate range code 25 –, 1 
50/50 Pipeline Dn50mm, flow rate range code 50 - 
50/60 Pipeline Dn50mm, flow rate range code 60 - 
80/20 Pipeline Dn80mm, flow rate range code 20 - 
80/25 Pipeline Dn80mm, flow rate range code 25 1 
80/35 Pipeline Dn80mm, flow rate range code 35 - 
80/50 Pipeline Dn80mm, flow rate range code 50 –, 1 
80/100 Pipeline Dn80mm, flow rate range code 100 1 
80/150 Pipeline Dn80mm, flow rate range code 150 - 
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Table 1.3 Continued 

Nominal 
diameter DN, 

mm 
Pipeline 

connection code 

Medium 
temperature 

code 
 

Measuring flow rate, m3/h 

Water Air 

Qmin Qmax Qmin Qmax 

80 
F F1, 
100FR, 
100FR1 

70, 100 4,6 (4) 160 53 (36) 1230 

250 4,6 160 60 1230 

320 4,6 160 60 1230 

460 13 160 123 1230 

100 F,  
F1 

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

250 8 250 90 1920 

320 8 250 90 1920 

460 21 250 192 1920 

125 F, F1 

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

250 13 400 130 3000 

320 13 400 130 3000 

460 33 390 290 2900 

150 F, F1 

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

250 18 575 190 4325 

320 18 575 190 4325 

460 47 560 420 4200 

200 F, F1 

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

250 34 1060 330 8000 

320 34 1060 330 8000 

460 90 1080 810 8100 

250 F, F1 

70, 100 60 (42) 1700 470 (380) 12900 

250 60 1700 500 12900 

320 60 1700 500 12900 

460 142 1670 1260 12600 

300 F, F1 

70, 100 95 (60) 2460 680 (550) 18600 

250 95 2460 800 18600 

320 95 2460 800 18600 

460 200 2400 1820 18200 
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Table 1.3 Continued 

Nominal 
diameter DN, 

mm 
Pipeline 

connection code 

Medium 
temperature 

code 
. 

Measuring flow rate8, m3/h 

Water Air 

Qmin Qmax Qmin Qmax 

40 Flow sensor 
PR 70, 100, 250 1,4 18 23 (11) 144 

300 PR 70, 100, 250 66 1270 1270 (710) 10180 

350 PR 70, 100, 250 90 1730 1730 (970) 13850 

400 PR 70, 100, 250 120 2260 2260 (1260) 18100 

450 PR 70, 100, 250 150 2860 2860 (1600) 22900 

500 PR 70, 100, 250 185 3540 3540 (1980) 28260 

600 PR 70, 100, 250 265 5090 5090 (2850) 40700 

700 PR 70, 100, 250 360 6920 6920 (3880) 55400 

800 PR 70, 100, 250 470 9040 9040 (5060) 72350 

900 PR 70, 100, 250 595 11450 11450 (6400) 91560 

1000 PR 70, 100, 250 735 14140 14140 (7900) 113040 

1100 PR 70, 100, 250 890 17110 17100 (9580) 136780 

1200 PR 70, 100, 250 1060 20360 20360 (11400) 162780 

1300 PR 70, 100, 250 1240 23900 23900 (13370) 191040 

1400 PR 70, 100, 250 1440 27700 27700 (15500) 221560 

1500 PR 70, 100, 250 1650 31800 31800 (17800) 254340 

1600 PR 70, 100, 250 1880 36200 36170 (20260) 289380 

1800 PR 70, 100, 250 2380 45800 45780 (25640) 366250 

2000 PR 70, 100, 250 2940 56550 56520 (31650) 452160 

50, 80 **  
70, 100 3 107 33 810 

250 3 107 55 810 
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Note:  
1. * As special order for temperature configurations under +100Áʉ, 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-ɹ-ʍ means transducer of Dn80mm 
with ɹ 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 shall be 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. 
1.2.5 Minimum and maximum limits of full and working volume flow ranges of water for PPD configuration are 
shown in Table 1.4. 

 
Table 1.4- Flow ranges for PPD configuration 

Nominal 
diameter 

(Dn/max flow) 
Pipeline connection 

code 

Measuring flow rate, m3/h 

Working flow range Nominal flow range 

Qmin' Qmax' Qmin Qmax 

50/10 

PPD 

0,5 8 0,3 10 

50/20 0,7 20 0,5 25 

50/25 0,8 25 0,6 32 

50/50 1,5 50 1,1 55 

50/60 1,8 60 1,3 65 

80/20 

PPD 

0.9 20 0,6 25 

80/25 1 25 0,8 32 

80/35 1,2 35 0,8 40 

80/50 1,6 (2*) 50 1,1 (1.2) 60 (55*) 

80/100 3 100 2,5 110 

80/150 5 150 3,5 160 

100/25 

PPD 

1 25 0,8 32 

100/50 2 50 1,2 55 

100/120 5 120 4 132 

100/200 8 (5*) 200 5 (4*) 220 (200*) 

100/300 12 300 8,2 330 

150/500 PPD 15 500 12,5 540 

Note: *- values for configuration 1 
 
1.2.6 Working pressure for PPD configuration shall not be less than: 

0,3 MPa– for Q Ò Qminô; 
0,4 MPa– for Qminô < Q Ò 0,5ĿQmaxô; 
0,8 MPa– for Q > 0,5·Qmax’.  
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Table 1.5.- Volume flow range of  values 
Pwor, 
kPa 

Flow 
rate, 
m3/h 

Dn 

15 25 32 40 50 65 80 100 125 150 200 250 300 

0 
min 4,5 8,0 10,0 12 18 33 53 80 130 190 320 470 680 

max 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600 

100 
min 3,2 5,7 7,1 9 13 23 38 57 92 135 227 333 482 

max 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600 

200 
min 2,6 4,6 5,8 7 11 19 31 46 75 110 186 278 402 

max 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600 

400 
min 2,0 3,6 4,5 7 11 18 27 42 64 93 180 278 402 

max 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600 

800 
min 1,5 2,7 4,3 7 11 18 27 42 64 93 180 278 402 

max 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600 

1600 
min 1,3 2,7 4,3 7 11 18 27 42 64 93 180 278 402 

max 32 120 200 310 480 810 1230 1920 3000 4325 8000 12900 18600 

2000 
min 1,3 2.7 4,3 7 11 18 27 42 64 93 180 278 402 

max 32 120 200 310 480 810 1230 1920 2970 4301 8000 12867 18600 

3000 
min 1,3 2,7 4,3 7 11 18 27 42 64 93 180 278 402 

max 32 101 165 259 404 683 1034 1616 2445 3540 6858 10592 15331 

4000 
min 1,3 2,7 4,3 7 11 18 27 42 64 93 180 278 402 

max 32 88 144 225 351 594 899 1405 2126 3078 5964 9210 13332 

6000 
min 1,3 2,7 4,3 7 11 18 27 42 64 93 180 278 402 

max 26 72 118 184 288 487 737 1152 1743 2524 4890 7551 10931 

Note: The table contains reference values and can be applied for EV-200 flowmeters of temperature 
configuration “100”. 
 
Table 1.6.- Mass flow range of saturated steam under different temperature and working pressure values 
Pwor, 
kPa/ T, 

 
Flow, 
kg/h 

Dn 

15 25 32 40 50 65 80 100 125 150 200 250 300 

0 min 5,9 10,6 11,0 17,0 25 47 51 76 110 161 280 424 679 

100 max 19.2 72 120 186 288 486 738 1152 1800 2595 4800 7740 11160 

100 min 8,2 14,6 15,2 23 35 64 70 105 152 222 385 584 934 

120,4 max 36 136 227 352 545 920 1397 2181 3408 4913 9088 14654 21130 

200 min 9,9 17,6 18,3 28 42 78 85 127 183 268 465 705 1128 

133,7 max 53 199 332 514 796 1343 2039 3183 4973 7169 13261 21383 30831 

400 min 12,5 22,4 23,3 36 54 99 107 161 233 340 642 991 1435 

151,9 max 86 321 535 829 1284 2167 3290 5135 8024 11568 21398 34504 49749 

800 min 16,6 30 31 47 71 130 169 264 399 577 1118 1727 2500 

175,4 max 149 559 932 1445 2237 3775 5732 8948 13981 20156 37283 60119 86683 

1600 min 22 40 50 78 121 205 310 485 734 1062 2058 3179 4602 

204,4 max 274 1029 1716 2659 4117 6948 10551 16469 25733 37099 68622 110654 159547 

2000 min 25 44 61 95 149 252 381 596 902 1306 2529 3906 5654 

214,9 max 337 1265 2108 3267 5059 8538 12964 20237 31621 45586 84322 135969 196048 

3000 min 30 55 90 140 219 371 561 877 1327 1921 3722 5748 8320 

235,7 max 496 1861 3102 4808 7445 12563 19077 29778 46529 67079 124076 200073 288477 

4000 min 39 73 119 187 291 493 746 1166 1764 2553 4947 7640 11058 

251,9 max 660 2474 4123 6390 9895 16698 25356 39580 61843 89157 164915 265926 383428 

6000 min 60 111 182 284 444 750 1136 1775 2685 3887 7531 11631 16836 

276,7 max 1004 3429 5619 8779 13718 23183 35117 54871 83014 120189 232850 359602 520528 

Note: The table contains reference values and can be applied for EV-200 flowmeters of temperature 
configuration “250” and “320”. 
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1.2.7 Relative accuracy for volume and volume flow rate measured through frequency and digital 
signals depending on accuracy class are shown in Table 1.7. 
Table 1.7.- Accuracy limits 

Flowmeter type Medium 
 Transient flow 

Qt   
A   A   

Full-bore 
Liquid ± 0,5 ± 1,0 ± 1,5 ± 1,0 ± 1,5 ± 2,5 0,06·Qmax ** 

Gas and 
steam ± 1,0 ± 1,5 - ± 2,0 ± 2,5 - 0,1·Qmax ** 

Full-bore PPD Liquid ± 1,0  
(± 0,5 *) ± 1,0 ± 1,5 ± 1,5  

(± 1,0 *) ± 1,5 ± 2,5 Qmin' 

Insertion type 
Liquid ± 1,5 ± 2,0 - ± 3,0 ± 3,5 - 0,125·Qmax 

Gas and 
steam ± 2,5 ± 3,0 - ± 4,0 ± 4,5 - 0,15·Qmax 

Insertion type flow 
sensor 

Liquid ± 0,5 ± 1,0 - ± 1,0 ± 1,5 - 0,06·Qmax 
Gas and 
steam ± 1,0 ± 1,5 - ± 2,0 ± 2,5 - 0,1·Qmax 

Note: 
1. Qt- transient flow, 
    Qmax- maximum measuring flow as defined in tables 1.3 and 1.4. 
    Qmin’ - lower limit of working flow range for PPD configuration as defined in table 1.4. 
2. Full-bore flowmeters of A accuracy class are produced only with DnÒ 150mm for liquids and DnÒ 100mm for 
gas and steam.  
3. * Flowmeters of PPD configuration and A accuracy class with ±0,5% accuracy are produced as special order 
without narrowing. 
4. ** For full-bore flowmeters of Dn-15mm or Dn25FR transient flow Qt = 0,6 m3/h for liquids and Qt =8m3/h for 
gas and steam. For transducers of 460 temperature code transient Qt=0,1·Qmax for liquids and 0,15·Qmax 
for gas and steam.   

Relative accuracy for current output shall not exceed 
ŭQI = ± [|ŭ0 | + 0,2·Imax/(4+16·Q/Q’max)], %       (1.1) 
where ŭ0  is permissible error as defined in Table 1.7, % 
      I - maximum current value for current output; 
      Q - flow rate, m3/h; 
      Q’max – maximum flow for 20mA on current output as defined in flowmeter passport, m3/h; 
 
1.2.8 Flowmeters are supplied with the following outputs: 

• pulse or digital output signal; 
• analog (current) output signal (except for special versions of transmitter); 
• 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. RS-485 stops as soon as USD is connected. Modbus stops working during HART read/write operations  
2. HART is not available for special versions of transmitter.  
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- low signal cut-off value, units; 
- damping rate (shall be chosen from integer values from 0 to 10); 
- medium type: liquid, gas, steam; 
- specified temperature range for medium, ʉÁ; 
- K-factor (medium volume per one vortex), l/pulse; 
- piezoelectric cell signal amplitude, units; 
- temperature and presure from connected sensors; 
- adjustable parameters of flowmeter. 
Wiring diagram is shown in Appendix B. 

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. 

It displays the following parameters: 
- volume flow rate and total volume under working and normal conditions; 
- 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 total and metrological data; 
- current access level; 
- diagnostic messages. 
Display appearance and operation guide are shown in fig.B.2 Appendix B. 
 

1.2.13 Power consumption 
General purpose industrial versions shall be connected to 12-30 VDC, for output capacity see table 1.9. 
 

Table 1.9.- Power consumption 

Display options Ex-proof options 

Power consumption, W 

Transmitter version 

Basic and extended 
special 

No preheating with preheating 

without display 
no explosion 
protection, 

ɺʥ, ʈɺ 

0,9 1,5 6,1 

display SIM 3,4 4,0 8,7 

display SIO 3,5 5,3 9,9 

without display 
ExB, ExC,  

ExiaB, ExiaC,  
ʈɺɽʭ, ʈʆ 

0,9 - - 

display SIM 0.9 - - 

display SIO 1.0 - - 

Power supply parameters for ex-proof configurations are shown in 1.3 "Explosion protection". 
1.2.14 Transducer refers to repairable, single-order devices of II group I type as defined in GOST 

27.003 
1.2.15 Electrical insulation between electrical circuits and transmitter body at ambient temperature of 

relative humidity 30 to 80% withstands 45 to 65 Hz AC sine wave with 500V r.m.s. during 1 minute. 
1.2.16 Dimensions, connection sizes and mass of flowmeter are shown in Appendix B. 
1.2.17 Pressure drop depends on measuring medium, flowmeter 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; 
- mean time to recover for repaired transmitter not exceeds 3 hours; 
- service life at least 12 years. 
Transmitter failure means its non-compliance with 1.2.2. requirements. 
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1.2.19. Materials for process-wetted elements of the flowmeter are shown in table 1.10. 
 

Table 1.10- List of materials  

Configuration 
Material 

flow tubes bluff  
body sensor flowmeter 

flange 
sensor 
gasket 

EV-200 H config., 
EV-205, EV200-
PPD 

Steel AISI 304, 
 

 

Steel AISI 304, 
 

 

Steel AISI 304, 
-1, 

 

Steel AISI 304, 

 

Graflex, steel 

nickel, 
copper 

Ev-200 
Configuration Xc     Nickel 

Note: 
1. To seal flange connections between flowmeter and pipeline graflex and paronite. 
2 Other materials can be applied upon special needs of the customer. 
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1.3 Explosion protection 
1.3.1. Ex- used for 

explosive mixtures of IIC group, executed as "explosion proof" and marked as "1ExdIIC(T1-T6)X". 
Explosion proof enclosure means the casing of the electric parts of the flow meter shall be protected 

complying with GOST 30852.1, which excludes explosion transfer to the external explosive environment. 
Explosion safety is ensured by the following: 

- enclosure withstands overpressure tests at a static pressure 4 times higher than reference pressure;         
–  axial length of the threading and thread engagement of the explosion- proof joints shall comply with 

the requirement of GOST30852.1 
- tolerances and length of the planar and cylindrical explosion-proof joints comply with the GOST 

30852.1; 
 - case of the protection enclosure complies with the requirement of the high mechanical resistance 

under GOST 30852.0; 
- maximum operational temperature of the surface shall not exceed the values as specified in GOST 

30852.0 for the following temperature classes: 
- T6 for flowmeters of "70" temperature class; 
- T5 for flowmeters of "100" temperature class; 

    - T2 for flowmeters of "250" temperature class;  
    - T1 for flowmeters of "320" and "460" temperature class;  
 The drawing of the explosion proof enclosure is presented in Appendix F. 
"X" mark means special operation conditions as follows: 
- temperature of the medium shall not exceed the temperature limits as defined by the explosion 

protection marking; 
- LED display stops working at temperature lower than -  
- t -proof cable glands and ex-proof 

plugs complying with "d" explosion protection type of IIC group, temperature range and ingress protection not 
less than IP67. Selection of cable glands shall be according to GOST 30852.12 (IEC 60079-14:1996); 

- 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 sensors with distant type transmitter; 
- the explosion protection is valid for the medium pressure below the maximum level permitted for that 

type of flowmeter. 
1.3.2 Ex- are equipped with "intrinsically safe 

circuit'"of "ib" / "ia" level under GOST  30852.10, intended for environments with ignitable mixtures of IIC and IIB 
- - -

-  
 Explosion protection called “intrinsically safe circuit” of «ib» »/ «ia» protection levels can be provided by 
the following: 

- 
with «ib» or «ia» level output circuits and electrical parameters as defined in GOST 30852.10 for intrinsically 

 
- 

be intrinsically safe with «ib» or «ia» level circuits and electrical parameters as defined in GOST 30852.10 for 
 

- electrical load of spark-protecting elements shall not exceed 2/3 of the certified value; 
- clearance and creepage path comply with GOST 30852.10 
- 

 
- internal capacity and inductance of the flowmeter circuit do not accumulate energy, explosive gas 

mixtures of IIB or IIC groups; 
- current- carrying connections and electronic components are protected against environmental 

exposure with IP65 enclosure complying with GOST 14254. 
F  configurations input parameters of supply circuit and output signal circuits 

are shown in table 1.11. 
 

Table 1.11-  

Parameter 

Description 
supply circuit current 

signal 
frequency  

signal 
digital 
signal 
RS485   

Max input voltage Ui, V 25,6 25,6 25,3 25,6 8,5 
Max input current Ii, A 0,41 0,18 0,11 0,11 0,9 
Max input power Pi, W 2,5 2,5 0,8 0,8 1,8 
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1.5 Description and operation 
1.5.1 Flowmeter structure and work principle 
Full-bore transmitter (see fig.1.2) consists of flow tubes (1) and transducer (2). Flow tubes is a hollow 

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

 

Full-bore                                                              Insertion type 
 

Figure 1.2- Flowmeter structure   
 

Transducer (2) is installed on flow tubes using support bar (5). 
Electronic boards are placed inside the transducer.  
Flowmeter measures the flow by detecting vortices frequency.  Bluff body installed in flow tubes causes 

the incoming flow to separate forming vortices behind it. Vortices detach periodically from either side of the 
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.  

In transmitters of "460" temperature configuration two pressure pulsation detectors are installed behind 
the bluff body with no extension into the flow passage.  These detectors are equipped with piezoelectric cells 
which transform pressure pulsation into electrical signals. 

Insertion type flowmeter (see fig. 1.2) contains sensor (6), bar (7), weldneck (8) and transducer. Sensor 
structure of insertion flowmeter is the same as of full-bore flowmeter and measures flow velocity at single point. 

 
For 300-800mm pipelines the sensor shall be placed in the center of a pipe. 
For 800-1200mm pipelines the sensor can be placed in the center of a pipe or (0,242 ±0,013)R from it.  
For 1200-2000mm pipelines the sensor shall be placed at (0,242 ±0,013)R distance. 
 
1.5.2 Flowmeter size selection 
Flowmeter selection is performed using specially designed calculator "EMIS Selector" based on the 

data provided by a customer.  Please consider the following when choosing the flowmeter: 
1. Inner diameter of flowmeter (nominal diameter) shall be selected depending on flow velocity which 

causes vortices of necessary power.  If flow tubes diameter of selected flowmeter does not match pipeline 
diameter than provide pipeline narrowing or apply FR configuration. 

2. Medium flow parameters specified by a customer in data sheet shall comply with real medium 
parameters.  Pressure, temperature, density, viscosity, flow ranges are essential for flowmeter selection.  If data 
sheet is filled in with real medium parameters flowmeter 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 flowmeter shall comply with 
recommendation specified in 2.2.2. 

4. Hydraulic pressure losses occurred in flowmeter 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 
flowmeter shall be selected so that the actual flow rate lays at the second third of the full range to provide 
necessary accuracy, eliminate pressure losses and avoid cavitation. 

5. Provide counter pressure after the flowmeter 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 Marking and sealing 
1.6.1 Marking 
1.6.1.1 Marking plate placed on transducer contains the following signs and notes according to GOST 

12971 
- Manufacturer's mark 
- Instrument approval mark as per PR 50.2.009; 
- serial number and date of manufacture; 
- flowmeter code; 
- max. working pressure, MPa; 
- max. flow (liquids and gases); 
- nominal diameter, mm; 
- protection marking (IP67); 
- pulse value for insertion type sensor. 

-proof marking and 
electrical circuit parameters:  

- a  0C for EV-  
- ta 0C for EV-  
- ta 0C for EV-  
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-  
- - ta 0C for «100» temperature class. 
For EV-200 and EV-  
- - ta 0C for «70» temperature class; 
- - ta 0C for «100» temperature class; 
- - ta 0C for «250» temperature class; 
- - ta 0C  for «320», «460» temperature class. 
For EV-200 and EV-  
- - ta 0C for «70» temperature class; 
- - ta 0C  for «100» temperature class; 
- - ta 0C  for «250» temperature class; 
- - ta 0C  for «320», «460» temperature class. 
For EV-200 and EV-  
- - ta 0C  for «70» temperature class; 
- - ta 0C  for «100» temperature class; 
- - ta 0C  for «250» temperature class; 
- - ta 0C  for «320», «460» temperature class. 
For EV-200 and EV-  
- - ta 0C for «70» temperature class; 
- - ta 0C for «100» temperature class; 
- - ta 0C for «250» temperature class; 
- - 40 ta 0C  for «320», «460» temperature class. 
For EV-200 and EV-  
- - ta 0C for «70» temperature class; 
- - ta 0C for «100» temperature class; 
- - ta 0 0C for «250» temperature class; 
- - ta 0C  for «320», «460» temperature class. 
Temperature range of special configurations shall be - a 0C according to ambient 

temperature. 
1.6.1.4 "K" configurations ( for oxygen) have separate plate with "Oxygen. Dangerous!" marking. 

Transducer 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 transducer. 
Warranty stickers attached to flowmeter are as follows: on joint between connection bar and sensor, on 

joint between connection bar and transducer, protective switch of processor board, detachable connections of 
insertion type flowmeter. Warranty is not valid for the devices with damaged or detached stickers.  
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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 by duly 

authorized and electrically trained personnel who carefully read present manual. 
Please follow mandatory rules when proceeding flowmeter installation: 
- provide free access to flowmeter; 
- protect flowmeter from damage in installation place;  
- it is not allowed to install flowmeter 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 flowmeter shall be designed so as to avoid air aggregation 

along the pipeline; 
- gaskets between flowmeter 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. 

 
Figure 2.4  

- do not use the flowmeter for measuring when the pipe is not fully flooded; 
- for gas and steam measurement the flowmeter shall be installed so as to avoid condensed water 

aggregation inside the flow tubes and straight run of the pipeline; 
- it is prohibited to install the flowmeter on the pipeline with inside pressure exceeding allowed 

pressure for the flowmeter as specified in flowmeter passport; 
- if transported under temperature below zero, leave the flowmeter 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 flowmeter before performing any works; 
- it is not allowed to work with not grounded devices and electrical tools;  
- unusable cable glands shall be plugged; 
- connection of external circuits shall be performed after installation in the pipeline, disconnection- 

before dismantle. 
- 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. 
Flowmeters EV-200 and EV-205 of ex-proof configuration are supplied with two cable glands of 6mm 

and 9mm outside diameter by default.  Flowmeters EV-200 and EV-205 of other configurations are supplied with 
two plastic cable glands of 6mm and 13mm outside diameter by default. One of the glands is plugged. 
Flowmeters of PPD type are supplied with one metal cable gland for 6mm and 9mm cables and one plug. 

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

Cable gland for metal hose can be installed (metal hose size shall be specified in data sheet). 
2.2.2 Mounting requirements 
To provide declared accuracy follow installation requirements below: 

1) Pipeline diameter Dp shall be as follows: 

0,98Di Ò Dp Ò 1,05Di        (2.4) 

where Di- inner diameter of flow tubes, 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 when mounting. Length of straight sections before and 
after the flowmeter shall be not less than specified in fig.2.5 depending on narrowing, extensions, bends along 
the pipeline, control gears and devices installed upstream from flowmeter. 
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Figure 2.7- Installation scheme for flowmeters of Dn80 and less  

using straight sections kit 
 

We recommend to use specially designed straight sections and flanges for mounting flowmeters of 
Dn80 and less supplied as special order.  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 operate with big pipeline diameters 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. 

 

 
Figure 2.8- Installation of flow conditioner 

 
Flow conditioner develops flow profile with some pressure drop.  Flow conditioner size is shown in figure 

2.9 and table 2.8.  Flow conditioner shall be installed between two flanges (3 type configuration under GOST 
12815-80) and fastened with bolts and pins. 

 
Figure 2.9- Flow conditioner 

 
Figure 2.10- Flow conditioner installation  

 scheme 
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Table 2.8- Flow conditioner size 

Inner diameter, mm D, mm 
mm 

d(min), mm S, mm 

25 57 1,9 4,8 

32 65 2,5 4,8 
40 75 3,1 5 
50 87 3,9 7 
65 109 5 8 
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 8.586.2-2005. 

5) If gas inclusions in liquid exceed 5% we recommend the following installation options: 
- transducer connection bar is located in a horizontal plane; 
- transducer connection bar is located in a vertical plane with transducer downwards; 
- installation in vertical section of a pipeline. 
 
2.2.3 Installation in the pipeline with high temperature medium inside 

recommendations below: 
1) It is not allowed to cover transducer bar and other perforated parts of high-temperature configuration 

flowmeter with heat insulation if the pipeline and flowmeter body are already covered with heat insulation (see 
fig.2.11a)! Otherwise, it may lead to transducer overheating even if ambient temperature does not exceed 

 
2) to decrease convection heating of transducer we recommend to install transducer so that it is located 

below or on the side of the pipeline, not above it (transducer bar placed horizontally or vertically downward). 
Transducer bar of high-temperature configuration "460" shall be inclined at 45 degrees to vertical as shown in 
fig.2.11b. 

 

  
a) b) 

Figure 2.11 - Installation of flowmeter for high-temperature mediums  
 
 
 

heat insulation 
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Gas density is calculated as follows: 

ɟ = (ɟ0 * Pa * T0) / (ʂcom * Ta * P0), where        (2.7) 

ɟ0 is medium density under normal conditions, input while adjustment;  
Pʘ - absolute pressure of medium, MPa; 
Tʘ - absolute temperature of medium, K; 
P0 - absolute pressure under normal conditions, MPa; 
T0 - absolute temperature under normal conditions, K; 
ʂcom - compressibility factor under normal conditions, input while adjustment. 
 
2.3.4.3 Parameters set by default: 
- for liquid mediums: 

- medium type- water; 
- 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; 
-  
- preset pressure (if pressure gauge is not installed or broken) 0,10  
- 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: 

- medium type- 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; 
-  
- preset pressure (if pressure gauge is not installed or b  
- 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 steam: 

- medium type- saturated water steam; 
- 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  
-  
- preset temperature ( if temperature gauge is not installed or broken): 
 - for 250, +125 temperature configurations; 
 - for 320, +275 temperature configurations; 
 - for 460, +425 temperature configurations; 

 
2.3.4.4 If process parameters are different from above, select type of installed temperature and 

pressure sensors via EMIS-Integrator, input medium temperature and pressure for cases if sensor is not 
installed or broken, adjust other parameters. 

We recommend to indicate process parameters in order sheet so that we can adjust the flowmeter for 
you.  

 
2.3.5 Preheating 
Preheating is available only for special version flowmeters. It is switched on using the switch on the 

process board.  It is used to preheat electronics when ambient temperature falls below -20 ⁰  
Preheating power does not exceed 4,7W under power supply of 24V. 
 
2.3.6 Troubleshooting  
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2.3.6.1 Failures can be revealed by outward signs, by LED indication located near terminal box or in the 
front panel, by displayed 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 Potential cause  Corrective action  

1 Power is on, there is 
actual flow but sensor 
or EMIS-Integrator 
indicate zero flow.  
No signals on 
frequency or digital 
outputs.  

Improper installation of wiring. Check wiring. Refer to attached wiring diagrams.  

Wire break.  Check connection wires, replace if required. 

Input voltage does not comply with the 
manual requirements. 

Check the power source and adjust the voltage. 

The flow is lower than rated minimum 
for this tube size. 

Open the valves at full. 

Flow cutoff value is misadjusted. 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 
flowmeter 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 
flowmeter. Digital file containing flowmeter settings 
shall be requested form manufacturer. All parameters 
specified in flowmeter passport are maintained. 

2. Unstable indication 
of momentary flow. 
Unstable frequency 
output signal from 
flowmeter. 

Wrong installation of flowmeter:  
-  big difference between pipeline and 
flowmeter diameters; 
- straight run does not comply with 
requirements; 
- gaskets extended. 

Install flowmeter 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 flowmeter 
diameter. 

Replace flowmeter 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 flowmeter body to 90º ; 
- increase vibration resistance using EMIS-Integrator 
by increasing cutoff value in % based on signal 
strength. 
- reveal vibration source (e.g. pump) and decrease 
vibration level by fixing vibration source and pipeline 
in the point of flowmeter installation; 
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Order of 
Rostechnadzor dated 
December 11, 2014 
No 599  

 "Safety rules for mining and solid minerals processing" 2.2.7 

Order of Ministry of 
Energy dated 
January 13, 2033 No 
6 

"Rules of operation of consumer electrical installations"  2.2.7 

Order of Federal 
Environmental, 
Industrial and 
Nuclear Supervision 
Service of Russia 
dated March 25, 
2014  No 116 

Federal regulations and rules for industrial safety 2.2.7 
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Appendix B 
(normative) 

 
Connection diagram 

 

 
 
1. PS1, PS2- 12 to 24 V DC power supply units. 
2. PS3 - 5 to 24 V DC power supply unit. 
 

Fig.B.1 - Order of terminal clamps for base and extended versions of transducer.  
 
Comments to power supply units: 

- Power supply PS1 is used for general power supply of flowmeter (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).  
- It is not recommended to use PS1 with secondary circuit grounding for flow simulation.  
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Appendix C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure C.5 - Dimensions for F and FR configurations, temperature up to +320Áʉ. 

Configu
ration 
(DN, 
mm) 

Pressure, 
MPa D, mm A, mm B, 

 mm 
L, mm  

mm 

H, mm 

d, mm n, pc Weight, 
kg under 100ºC 250, 320ºC 

F FR F FR F FR 

015 
1,6-4 65 39 95 

150  15 315 / / / 
14 4 5,4 

6,3 100 65 140 18 4 8 

025 
1,6-4 85 

65 
115 

150 150 25 315 315 482 / 
14 4 6 

6,3 100 140 18 4 8 

032 
1,6-4 100 

72 
140 

150 150 32 320 315 487 482 
18 4 7 

6,3 110 155 22 4 9 

040 
1,6-4 110 

80 
150 

150 / 40 325 / 492 / 
18 4 8 

6,3 125 170 22 4 11 

050 
1,6-4 125 

90 
165 

167 167 50 330 320 497 487 
18 4 9 

6,3 135 180 22 4 13 

065 
1,6-4 145 

105 
185 

160 / 65 345 / 512 / 
18 8 11 

6,3 160 205 22 8 16 

080 
1,6-4 160 

120 
200 

196 196 80 355 330 522 497 
18 8 13 

6,3 170 215 22 8 18 

100 
1,6-4 190 

140 
235 

160  160 100 360 355 527 522 
22 8 15 

6,3 200 250 26 8 23 

125 

1,6-2.5 220 184 270 260 

/ 

123 360 

/ 

527 

/ 

26 8 22 

4 220 176 270 260 123 360 527 26 8 22 

6,3 240 176 295 260 123 365 532 30 8 23 

150 

1,6-2.5 250 212 300 300 

/ 

148 370 

/ 

537 

/ 

26 8 29 

4 250 204 300 270 138 375 460 26 8 25 

6,3 280 204 340 270 138 375 460 33 8 30 

200 

1,6-2.5 310 278 360 320 

/ 

206 405 

/ 

572 

/ 

26 12 42 

4 320 260 375 310 185 405 490 30 12 35 

6,3 345 260 405 320 185 405 490 33 12 59 

250 

1,6-2.5 370 335 425 320 

/ 

256 425 

/ 

592 

/ 

30 12 63 

4 385 313 450 370 231 430 518 33 12 70 

6,3 400 313 470 370 231 430 518 39 12 75 

300 

1,6-2.5 430 390 485 320 

/ 

308 435 

/ 

602 

/ 

30 16 77 

4 450 364 510 370 280 440 607 33 16 90 

6,3 460 364 530 370 280 440 607 39 16 125 
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Appendix C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure C.8 - Dimensions for F1 configuration up to +460Áʉ. 
  

Configuration 
(DN, mm) 

Pressure, 
MPa D, mm A, mm B,  mm L, mm C, mm H, mm d, mm n, pc Weight, kg 

040 
1,6-4 125 

76 
160 160 40 

380 
22 4 12 

6,3 125 160 160 40 22 4 12 

050 
1,6-4 135 

88 
170 160 48 

380 
22 4 14 

6,3 145 190 190 46 26 4 17 

065 
1,6-4 160 

110 
195 180 65 

380 
22 8 18 

6,3 170 215 210 63 26 8 23 

080 
1,6-4 170 

121 
205 200 80 

400 
22 8 19 

6,3 180 225 220 78 26 8 25 

100 
1,6-4 200 

150 
245 200 97 

420 
26 8 25 

6,3 210 260 220 95 30 8 33 

125 
1,6-4 240 

176 
290 260 120 

510 
30 8 40 

6,3 250 305 300 115 33 8 53 

150 
1,6-4 280 

204 
335 270 145 

520 
33 8 60 

6,3 290 345 330 140 33 12 74 

200 
1,6-4 345 

260 
400 270 200 

550 
33 12 92 

6,3 360 425 330 195 39 12 120 

250 
1,6-4 400 

313 
465 310 250 

580 
39 12 125 

6,3 430 495 400 240 39 12 183 

300 
1,6-4 460 

364 
525 330 300 

600 
39 16 175 

6,3 500 580 450 290 45 16 270 
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Appendix C 

 
 

Configuration 
(DN, mm) A, mm C, mm D, mm E, mm F, mm L, mm 

H, mm 
Weight, 

kg up to 
100ºC 250ºC 

15 68 14 50 9 6,5 75 318 418 4,4 
25 72 25 50 9 6,5 75 324 424 4,5 
32 82 32 65 9 6.5 80 327 427 5,1 
40 87 37 65 9 6.5 80 330 430 5,4 
50 115 45 95 12 8 100 354 454 9,0 
65 115 62 95 12 8 100 367 467 8,1 
80 122 75 95 12 8 110 374 474 8,7 
100 138 92 115 12 8 110 382 482 9,7 

Figure C.11 - Dimensions for C configuration 16-25 MPa 
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Configurati
on (DN, 

mm) 
A, 

mm 
B, 

mm 
C, 

mm Di, mm  
H, mm 

Weight, 
kg up to 

100ºC 250ºC 

50 94 65 65 75 85 328 428 5,6 
80 107 65 73 90 100 328 428 6,0 

Figure C.12 - Dimensions for T configuration 
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Figure C.13 - Insertion type flowmeter dimensions for 1,6MPa 
 

DN, mm ɺ, 
mm ʅ, mm C, mm Weight, 

kg 

300- 500 1160 1230 230 21 

600- 1100 1460 1530 230 22 

1200- 2000 1160 1230 230 21 

Weld-neck dimensions for 1,6MPa 
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Dimensions in brackets-  

 
Figure C.15 - Dimensions for remote type flowmeters. 

Other dimensions see Fig.C.3...C.12 
 

 
 

Figure C.16 - Dimensions of connection sleeves 
see Fig. C.3...C.9 
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Table D.4 EV-200 connection kit for “F1” and “FR1”  connection  

DN, 
mm 

Bolt GOST 7798-70 Nut GOST 9064-75 

1,6-2,5 MPa 4 MPa 6,3 MPa Amo
unt 1,6-2,5 MPa 4 MPa 6,3 MPa Amo

unt 
15    

8 

   

8 
25 
32    

(S24)   
40 
50    65  

16 16 
80    
100       
125    

   
150   200    24  24 250       300 32 32 

Note: Washers shall be twice as many nuts. 
 
 
Table D.3 EV-200 connection kit for “F”  

DN, 
mm 

Pin GOST 9066-75 Nut GOST 9064-75 
1,6-2,5 
MPa 4 MPa 6,3 MPa Amo

unt 1,6-2,5 MPa 4 MPa 6,3 MPa Amo
unt 

40   8   16 
50   8   16 
65   16   32 
80   16   32 
100   16   32 
125   16   32 
150   16   32 
200    24    48 
250    24    48 
300    32    64 

Note: Amount of washers shall be equal to the amount of nuts. 
 
 
Table D.6 EV-200 connection kit for “F1”  
DN, 
mm 

Pin GOST 9066-75 Nut GOST 9064-75 
1,6-4 MPa 6,3 MPa Amount 1,6-4 MPa 6,3 MPa Amount 

40   8   16 
50   8   16 
65   16   32 
80   16   32 
100   16   32 
125   16   32 
150   16 / 24*   32 / 48* 
200   24   48 
250   24   48 
300   32   64 

Note: 1. * - Amount for 6,3 MPa 
2. Amount of washers shall be equal to the amount of nuts. 
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Table D.8 Dimensions of connection flanges for EV-200 of “C”, “F” and “FR” configurations, pressure  
 

Config
uration 

(Dn, 
mm) 

Pipelin
e 

connec
tion 

Pressure, 
MPa 

Temp.
 Fig. A, 

mm 
B, 

 mm 
 

mm 
D,  

mm 
E,  

mm 
F,  

mm 
n,  

pcs 
d,  

mm 
Weight, 

kg 

015  
 

<=320 
D.1.1 

65 
115 16 85 19 

4 

4 
14 1,0 

4 
D.1.2 

115 14 85 15 14 1,1 
6,3 135 18 100 15 18 2,2 

015 F 
 

<=320 
D.1.1 

39 
95 14 65 19 

4 
14 0,7 

4 
D.1.2 

95 14 65 15 14 0,75 
6,3 65 135 18 100 15 18 2,2 

025 FR 

 
<=320 

D.1.1 
65 

115 16 85 33 
4 

14 1,1 
4 

D.1.2 
115 14 85 25 14 1,1 

6,3 135 20 100 25 18 2,2 

032 FR 

 
<=320 

D.1.1 
72 

135 18 100 39 
4 

18 1,7 
4 

D.1.2 
135 16 100 31 18 1,8 

6,3 150 21 110 31 22 2,9 

040  

 <=320 D.1.1 

80 

145 19 110 46 

4 

18 2,1 
 +460 

D.1.2 
145 16 110 38 18 2,1 

4 
all 

145 16 110 38 18 2,1 
6,3 165 21 125 37 22 3,7 

050 FR 

 <=320 D.1.1 

90 

160 21 125 59 

4 

18 2,7 
 +460 

D.1.2 
160 17 125 48 18 2,5 

4 
all 

160 17 125 48 18 2,7 
6,3 175 23 135 47 22 4,5 

065  
 

<=320 
D.1.1 

105 
230 25 190 78 

8 
22 6,7 

4 
D.1.2 

230 23 190 66 22 8,6 
6,3 250 29 200 64 26 12,8 

065 F 

 <=320 D.1.1 

105 

180 21 145 78 

8 

18 3,1 
 +460 

D.1.2 
180 19 145 66 18 3,6 

4 
all 

180 19 145 66 18 3,6 
6,3 200 25 160 64 22 6,0 

080 FR 

 <=320 D.1.1 

120 

195 23 160 91 

8 

18 4,0 
 +460 

D.1.2 
195 19 160 78 18 4,3 

4 
all 

195 21 160 78 18 4,6 
6,3 210 27 170 77 22 7,0 

100 FR 

 <=320 D.1.1 

140 

230 25 190 110 

8 

22 5,7 
 +460 

D.1.2 
230 21 190 96 22 6,3 

4 
all 

230 23 190 96 22 6,8 
6,3 250 29 200 94 26 10,5 
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Fig.D.2.1 Fig.D.2.2        Fig.D.2.3 

Figure D.2 - Size of connection flanges for EV-200 “F” configuration, pressure  
 

Table D.10 Dimensions of connection flanges for EV-  

Configur
ation 
(DN, 
mm) 

Pipelin
e 

connec
tion 

Pressure, 
MPa 

Temp.
 Fig. A, 

mm 
B, 

 mm 
 

mm 
D,  

mm 
E,  

mm 
n,  

pcs 
d,  

mm 
Weight, 

kg 

125 F 

 <=320 D.2.1 184 270 27 220 135 

8 
 

26 8,2 
 +460 D.2.3 184 270 23 220 121 26 9,4 

4 
all D.2.2 

175 270 25 220 120 26 10,2 
6,3 175 295 32 240 118 30 17,0 

150 F 

 <=320 D.2.1 212 300 27 250 161 

8 

26 10,1 
 +460 D.2.3 212 300 25 250 146 26 12,5 

4 
all D.2.2 

203 300 27 250 145 26 13,2 
6,3 203 340 35 280 142 33 25,4 

200 F 

 <=320 D.2.1 278 360 29 310 222 

12 
 

26 13,3 
2,5 +460 D.2.3 278 360 27 310 202 26 17,4 
4 

all D.2.2 
259 375 35 320 200 30 24,0 

6,3 259 405 41 345 200 33 38,5 

250 F 

 <=320 D.2.1 335 425 31 370 273 

12 

30 18,9 
 +460 D.2.3 335 425 29 370 254 30 24,4 

4 
all D.2.2 

312 445 39 385 252 33 37,3 
6,3 312 470 45 400 246 39 53,8 

300 F 

 <=320 D.2.1 390 485 32 430 325 

16 

30 24,0 
 +460 D.2.3 390 485 32 430 303 30 33,3 

4 
all D.2.2 

363 510 42 450 301 33 50,6 
6,3 363 530 50 460 294 39 74,6 
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Table D.11 Fasteners for PPD configuration 

Pipe size Pin GOST 
9066-75 

Nut GOST 9064-
75 

Amount, pcs 
Flanges Pins Nuts 

50/10, 50/20, 50/25, 
50/25*, 50/50, 50/60   2 8 20 

80/25*, 80/50*, 80/100*   2 8 20 
80/20, 80/35 
80/50, 80/150   2 8 20 

100/200*   2 8 20 
100/25, 100/50, 100/120 

100/200, 100/300   2 8 20 

150/500*   2 12 28 
Note:  

1. * Configuration 1 
2. Two pins with full-size thread. 

 

 

Pipe size A, mm B, 
 mm 

 
mm 

D,  
mm 

E,  
mm 

F,  
mm L, mm n,  

pcs 
d,  

mm 
Weight

, kg 
50/10, 50/20, 50/25 

50/50, 50/60 80 210 37 160 46 61 95 8 26 11 

80/20, 80/35 
80/50, 80/150 

128 290 51 230 80 110 132 8 33 27 

100/25, 100/50 
100/120, 100/200 128 310 54 240 90 114 115 8 39 29 

100/300 128 360 63 292 102 135 175 8 39 53 
50/25* 64 210 37 160 46 61 95 8 26 11 

80/25*, 80/50*, 80/100* 102 290 51 230 80 110 132 8 33 27 
100/200* 121 310 54 240 90 114 115 8 39 29 
150/500* 167 440 79 360 146 196 193 12 45 90 

* Configuration 1 
Figure D.3 - Dimensions of connection flanges for PPD configuration 

http://emis-kip.ru/ru/prod/vihrevoj_rashodomer/ 

http://emis-kip.ru/ru/prod/vihrevoj_rashodomer/


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


 
 EMIS-VIHR 200 OPERATION MANUAL 

 

74 

 

Appendix D 

 

Pipe size Pressure, 
MPa A, mm B, 

 mm 
 

mm 
D,  

mm 
E,  

mm 
F,  

mm L, mm n,  
pcs 

d,  
mm 

Weight, 
kg 

15 
16 

50 
135 22 100 14 22 52 4 18 2,3 

20, 25 150 28 102 14 22 62 4 26 3,5 

25 
16 

50 
135 22 100 25 33 58 4 18 2,5 

20, 25 150 28 102 25 36 62 4 26 3,5 

32 
16 

65 
150 22 110 31 39 67 4 22 3 

20, 25 160 30 115 31 43 67 4 26 4,3 

40 
16 

65 
165 25 125 37 46 75 4 22 4 

20, 25 170 31 124 36 49 75 4 26 5,3 

50 
16 

95 
195 27 145 45 58 78 4 26 6,3 

20, 25 210 37 160 46 61 98 8 26 9,8 

65 
16 

95 
220 31 170 62 77 88 8 26 8,8 

20, 25 260 45 203 65 90 121 8 30 19 

80 
16 

95 
230 33 180 75 90 93 8 26 10 

20, 25 290 51 230 75 110 135 8 33 28 

100 
16 

115 
265 37 210 92 110 103 8 30 15 

20, 25 310 54 240 92 114 118 8 39 29 

Figure D.4 - Dimensions of flanges for “C” configuration, pressure 16-25 MPa 
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(normative) 
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Address Registers quantity Content 
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: because of asynchronous message passing and use of one buffer for all internal processing 
(window function overlap),  This does not indicate any failure. 

 
Function code 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 code 11h (read device ID) 
Request- standard. 
Response: 

- Address 
- Function code 11h 
- Number of bytes- 12 
- Byte FFh 
- ON/OFF indicator FFh  
- Additional data- ASCII-line «EV205 8.04» 
- Checksum CRC16 

 
Function code 06h (write single register) 
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 code 10h (preset multiple registers) 
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 code 08h (diagnostics) 
Request- standard. 
Response: 

- Address 
- Function code 08h 
- Sub-function code  
- Additional data. Content depends on sub-function type. 
- 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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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:  
Á level 0- can be modified by user,  
Á levels 1-5- can be modified after entering current level or higher level password or switching on 

SW1:1 on the processor board,  
Á 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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Á Table G.2- Input registers  

No, 
format 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 0,5g 

30002 * 
float 

Temperature in Celsius. In case of temperature sensor failure stated value from 40031 register is 
displayed 

30004 * 
float 

Electronic board temperature in Celsius. Measurement accuracy shall be defined as stated 
temperature sensor accuracy and approximately± icable. 

30006 * 
float 

Medium pressure in MPa. In case of pressure sensor failure stated value from 40027 register is 
displayed 

30008 * 
float 

Calculated density in kg/m3. In case of temperature and/or pressure sensor failure stated value 
from 40023 register will be displayed 

30010 
float 

Rms amplitude of signal after filters 

30012 
float 

Volume flow rate, m3/h 

30014 * 
float 

Mass flow, t/h 

30016 
float 

Vortex shedding frequency, Hz 

30018 
float 

Output frequency of discrete output, Hz when working in pulse mode 

30020 * 
float 

Output current of analog output, mA 

30022 
int32 

Accumulated volume, mm under WC 

30024 
int32 

Accumulated volume, m3 under WC 

30026 * 
int32 

Accumulated mass, g 

30028 * 
int32 

Accumulated mass, t 

30030 
int32 

Resettable volume totalizer under WC, ml 

30032 
int32 

Resettable volume totalizer under WC, m3 

30034 * 
int32 

Resettable mass totalizer, g 

30036 * 
int32 

Resettable mass totalizer, t 

30038 
int32 

Resettable volume totalizer under WC for additional medium, ml 
 

30040 
int32 

Resettable volume totalizer under WC for additional medium, m3 

No, Variable description 
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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. 

No, 
format Variable description Access 

level 
40008 Write interval (in minutes) of totalizers, minimum and maximum measured flow rate, 

pressure and temperature. When value is set to 0 writing will not proceed.  
3 

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 

mode will lead to discrete output failure. 
6 

40012 Self-diagnostics interval in hours. Executed at zero after receiving the command via 
Modbus or HART  The result is stored in diagnostics register. 

3 

40013 Configuration of band-stop filters. Bits have the following functions:  
   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 

5 

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

5 

40015* Pressure gauge configuration. Encoded as follows: 
   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 

4 

No, 
format Variable description Access 

level 
40016* Static parameter of temperature sensor. Encoded as follows: 

   0 - manually adjusted temperature (Co) applied 
   1 - Pt100 (W100 = 1.3850) 
   2 - 100P (W100 = 1.3910) 
   3-  

4 

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

5 

40018* ADC code corresponding to 18 mA on pressure gauge  4 
40019 Flow rate damping rate (from 0 to 10) 3 
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. 

3 

40021 Parameter indicated in the 1st line. Encoded as follows: 
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 

1 
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float water steam as water steam density is analytically tractable parameter. 
40647 * 

float 
Density table based on temperature for 6 code mediums Gas density is analytically 
tractable parameter so this address area is not used. 

4 

40679 * 
float 

Density table based on temperature for 7 code mediums Gas density is analytically 
tractable parameter so this address area is not used. 

4 

40711 * 
float 

Density table based on temperature for 8 code mediums Gas density is analytically 
tractable parameter so this address area is not used. 

4 

40743 * 
float 

Density table based on temperature for 9 code mediums Gas density is analytically 
tractable parameter so this address area is not used. 

4 

40775 * 
float 

Correction table based on Reynolds number. The table consists of 8 pairs "Reynolds 
number- correction factor as %%". Correction factor for intermediate values is 
calculated using linear interpolation. 
 
 
 
 
 
 

4 

No, 
format Variable description Access 

level 
40807 * 

float 
Correction table for liquids based on flow rate. The table consists of 10 pairs 
"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. 

6 

40847 * 
float 

Correction table for gases based on flow rate. The table consists of 10 pairs 
"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. 

6 

40887 
float 

Upper limit of vortex shedding frequency range in Herz. 
 

6 

40889 Minimum pulse duration on pulse output in pulse mode, ms. Minimum value -of1 ms 
and maximum value as 50% of current duration are set automatically when the value 
is out of range.  

4 

40893 
int32 

Password of 1 level To provide manual password entry using keyboard the maximum 
length shall not exceed 999999999. 

2 

40895 
int32 

Password of 2 level To provide manual password entry using keyboard the maximum 
length shall not exceed 999999999. 

3 

40897 
int32 

Password of 3 level To provide manual password entry using keyboard the maximum 
length shall not exceed 999999999. 

4 

40899 
int32 

Password of 4 level To provide manual password entry using keyboard the maximum 
length shall not exceed 999999999. 

5 

40901 
int32 

Password of 5 level To provide manual password entry using keyboard the maximum 
length shall not exceed 999999999. 

6 

40903 
int32 

Dosing unit portion in grams or milligrams. Unit is adjusted by discrete output mode 
(register 40007). 

6 

40913 
int32 

Resettable volume counter in ml 1 

40915 
int32 

Resettable volume counter in m3 1 

40917 * 
int32 

Resettable mass counter in grams 1 

40919 * 
int32 

Resettable mass counter in tons 1 

40921 
int32 

Resettable volume counter for other medium in ml 1 

40923 
int32 

Resettable volume counter for other medium in m3 1 

40925 Disable functions using special register. Set bit as 1 to switch off the following 
functions: 
* bit 0 - switch off analog output (current output is set to 4mA) 

6 
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  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) 

No, 
format Variable description Access 

level 
40926* 

float 
Additive correction to board temperature sensor measurement. To calculate actual 
value of board temperature stated value value in the register shall be deducted from 
measured temperature value. 

6 

40928 Number of Fast Fourier Transformation points is used for signal frequency 
calculation. Encoded with two bits as follows: 
D1 D0 
 0     0    1024 points, 
 0     1     512 points, 
 1     0     256 points, 
 1     1     128 points. 
Bits D2-D15 are not used. 

6 

40929* 
float 

Maximum detected temperature of electronics in Celsius 5 

40931* 
float 

Minimum detected temperature of electronics in Celsius 5 

40933 
float 

Amplitude limit for cavitation and ghost vortex shedding calculation 
 

5 

40935* 
float 

Standard temperature used for gas density calculation 6 

40937* 
float 

Standard pressure used for gas density calculation 6 

40939 
int32 

The register is not used in programm 6 

* - not available for special version of transducer 
** - available for special version of transducer 
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Command No and function Command data Request 
 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 
current (mA) 

as in command 

 46 Trim DAC gain Byte 0-3 measured 
current (mA) 

as in command 
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Appendix H 
(normative) 

 
List of measuring devices needed for calibration 

 
Table H.1 - List of measuring devices needed for calibration 

Name Type Specification 

1. Laboratory glass mercury 
thermometer   

TL 
GOST 28849-90 

Measurement range 0 – 55 ° °  

2. DC power supply- 2 pcs. -45 
 

DC upper voltage limit 49,9 V, current up to 100 
mA. 

3. Digital frequency meter  -
100039847.076-2006 

Output signal frequency range from 0,1 Hz to 200 
MHz 

4. Stopwatch -1 
-07.1353-77 

Accuracy ± 0,1 sec. 

5. Personal computer  
Personal computer with installed Windows 
95/98/2000, EMIS-Integrator and reserved COM-
port. 

6.  Calibration unit  
 

-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 
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 used if their technical and metrological parameters 
comply with specified requirements. Measurement devices shall be calibrated and have approval marks in the 
device passport. 
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Appendix K 
(normative) 

 
Installation of 1,6MPa insertion type flowmeter without flow interruption  

Appendix K.1 Installation procedure without flow interruption 

Operation Figure 

1. Weld insertion bar to the 
pipeline. Welding under GOST 
16037-80.  

Bar axis shall be perpendicular and 
symmetric with pipe axis. 

Misalignment of flowmeter bar in 
the point of connection shall not 
exceed 3º. 

 

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. 

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 
tightening according to GOST 
37.001.031-72. 

 
Bolt tightening scheme  

 

 

ʋ17 ɻʆʉʊ16037-80

3
max

3
max

ʋ17 ɻʆʉʊ16037-80

3
max

3
max
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5. Bring drill into the open valve 
close to the pipeline surface. 

Switch on drilling unit. 

Drill a hole in the pipeline keeping 
vertical direction of the cutter. 
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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. 

 

7. Fix flowmeter to the ball valve 
using bolts and nuts. Place new 
gasket between ball valve flange 
and flowmeter flange. 

See item 2 on the tightening 
scheme. 

Attach a handle to the flowmeter 
bar and loosen fixing and holding 
bolts. 

Smoothly open ball valve. 
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