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The following are registered trademarks of Du Pont: TEFLON®
VITON®

The following is a registered trademark of HART Communication Foundation: HART®

WARNING notices as used in this manual apply to hazards or unsafe practices which could result in personal in-
jury or death.

CAUTION notices apply to hazards or unsafe practices which could result in property damage.

NOTES highlight procedures and contain information which assist the operator in understanding the information
contained in this manual.

All software, including design, appearance, algorithms and source codes, is owned and copyrighted by
ABB Inc. or its suppliers.

WARNING
INSTRUCTION MANUALS
Do not install, maintain or operate this equipment without reading, understanding and following the
proper ABB Inc. instructions and manuals, otherwise injury or damage may result.

POSSIBLE PROCESS UPSETS

Operation & maintenance must be performed only by qualified personnel and only after securing
equipment controlled by this product. Adjusting or removing this product while it is in the system may
upset the process being controlled. Some process upsets may cause injury or damage.

NOTICE

The information contained in this document is subject to change without notice. ABB Inc. reserves the
right to make minor changes to this publication, such as company name & logos as well as other minor
corrections, without necessarily changing the publication number.

ABB Inc., its affiliates, employees, and agents, and the authors of and contributors to this publication
specifically disclaim all liabilities and warranties, express and implied (including warranties of
merchantability and fitness for a particular purpose), for the accuracy, currency, completeness, and/or
reliability of the information contained herein and/or for the fithess for any particular use and/or for the
performance of any material and/or equipment selected in whole or part with the user of/or in reliance
upon information contained herein. Selection of materials and/or equipment is at the sole risk of the
user of this publication.

This document contains proprietary information of ABB Inc. and is issued in strict confidence. Its use,
or reproduction for use, for the reverse engineering, development or manufacture of hardware or
software described herein is prohibited. No part of this document may be photocopied or reproduced
without the prior written consent of ABB Inc.

Copyright 2002 ABB Inc. [July, 2002]



FIELD INSTALLATION INSTRUCTIONS
VORTEX/SWIRLMETER
3-WIRE SENSORS

CONVERSION INSTRUCTIONS
3-WIRE SENSOR TO 2-WIRE CONFIGURATION

The purpose of this addendum is to provide information for converting three-wire Vortex and Swirlme-
ter sensors to two-wire configuration where applicable. Newer models of Vortex (Models 10VT) and
Swirlmeters (Models 10ST) have terminal blocks that have been designed for use with 3-wire
sensors. Models 10VM & 10VR and 10SM & 10SR continue to use 2-wire input terminal blocks and
use the 3-wire sensor configured to a 2-wire mode as shown in the illustration below.

The 2-wire sensor configuration is also required when retrofitting older Vortex 10VT and Swirlmeter
10ST models with the new 3-wire sensors since the older models contain 2-wire terminal blocks on
the circuit board.

3-WIRE SENSOR PART NUMBERS

ABB PART NUMBER METER SIZE | GASKET TYPE MATERIAL LENGTH
D693B027U01 Flat Steel 1.4571
D693B027U09 1/2 - 6 inch O-Ring " Standard
D693B027U11 (DN15 - DN150) O-Ring "
D693B027U03 Flat Hastelloy C
D693B029U01 Flat Steel 1.4571
D693B029U09 > 8 inch O-Ring " Long
D693B029U11 (> DN200) O-Ring "
D693B029U03 Flat Hastelloy C

The sensors listed above have three wires:

e one blue lead

e one red lead

* one yellow lead NOTE ITEM 43_SHOULD
BE AS CLOSE TO TERM

BLOCK AS POSSIBLE

To convert the sensors to 2-wire mode: W% MAX FREE LENGTH OF
WIRES AT THIS END
TO BE 3* (WIRES TO
BE STRIPPED & TINNED
BEFORE PUTTING INTO

TERM BLOCK)

» twist yellow & red wires together

e connect yellow/red wires to terminal
19 on the PCB terminal block

e connect blue wire to terminal 2B on
the PCB terminal block

SENSOR _LEADS——
(3 WIRES)
TO BE TWISTED
3 TO 6 TWISTS
PER INCH

< SERVICE LOOP
3 /1/4” - 3/8"
N

N

Refer to the generic cutaway diagram shown
on the right for dressing and connection of the
sensor leads. The diagram shows the newer
"tower assembly" construction. Older "tower
assemblies” will have different construction
from that shown.

THIS VIEW SHOWS
HOW SENSOR LEADS ARE
DRESSED & CONNECTED

Copyright 2002 ABB Inc. [July, 2002] PN24933
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SAFETY SUMMARY

GENERAL
WARNINGS

POSSIBLE PROCESS UPSETS

Maintenance must be performed only by qualified personnel and
securing equipment controlled by this product. Adjusting

product while it is in the system may upset the process being controlled.
Some process upsets may cause injury or damage.

ELECTRICAL SHOCK HAZARD. Equipment powered by AC line voltage
constitutes a potential electric shock hazard to the user. Make certain that
the system power input leads are disconnected from the operating branch
circuit before attempting electrical interconnections.

RETURN OF EQUIPMENT

All Flowmeters and/or Signal Converters being returned to for repair must
be free of any hazardous materials (acids, alkalis, solvents, etc.).

A Material Safety Data Sheet (MSDS) for all process liguids must
accompany returned equipment. Contact ABB Inc. for authorization prior
to returning equipment.

INSTRUCTION MANUALS

Do not install, maintain or operate this equipment without reading,
understanding and following the proper ABB instructions and manuals,
otherwise injury or damage may result.

SPECIFIC
WARNINGS

When the meter is used in a very high or low temperature process, the

temperature of the meter body may be extremely hot or cold. If it is
necessary to touch the sensor housing or meter body, insulated gloves
must be worn to prevent serious injury. (pg. 2-2)

All Flowmeters and/or Signal Converters being returned to ABB Inc. for re-
pair must be free of any hazardous materials (acids, alkalis, solvents, etc.).
A Material Safety Data Sheet (MSDS) for all process liquids must
accompany returned equipment. Contact ABB Inc. for authorization prior
to returning equipment. (pg. )

ELECTRICAL SHOCK HAZARD. Equipment powered by AC line voltage
constitutes a potential electric shock hazard to the user. Make certain that
the system power input leads are disconnected from the operating branch
circuit before attempting electrical interconnections. (pg. 2-9)




10VM1000 VORTEX FLOWMETER INSTRUCTION BULLETIN

SPECIFIC
CAUTIONS

The pipeline and meter body may be insulated by the user. However,

the meter interconnection wiring box and the sensor housing tower
must not be insulated. Ambient air is required to dissipate heat or cold
build-up within the interconnection wiring box. (pg. 2-1).

Some of the IC devices used in the signal converter are static sensitive
and may be damaged by improper handling. When adjusting or servicing
the signal converter, use of a grounded wrist strap is recommended to
prevent inadvertant damage to the integral solid state circuitry. (pg. 2-9)

All unused conduit entrances must have pipe plugs installed. This is
required to maintain the NEMA 4X enclosure rating. (pg. 2-11)
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READ FIRST

This Instruction Bulletin contains the following changes from the
previous Rev. 1 issue (PN24713):

e Revision of some values in Tables 1-1, 1-3 & 1-6

¢ Added information for 10 & 12 inch meter sizes

e Added wiring diagrams, Figures 2-8 & 2-9

¢ Revised format of Model Number table in Section 1.4
e General format revisions

WARNING

INSTRUCTION MANUALS
Do not install, maintain, or operate this equipment without reading,
understanding and following the proper ABB instructions and manuals,
otherwise injury or damage may result.

RETURN OF EQUIPMENT
All Flowmeters and/or Signal Converters being returned to ABB Inc. for
repair must be free of any hazardous materials (acids, alkalis, solvents,
etc). A Material Safety Data Sheet (MSDS) for all process liquids must
accompany returned equipment. Contact ABB Inc. for authorization prior
to returning equipment.

NEMA 4X, Corrosion Resistant Finish
This product is painted with a high performance epoxy paint. The
corrosion protection provided by this finish is only effective if the finish
is unbroken. It is the users’ responsibility to "touch-up" any damage
that has occurred to the finish during shipping or installation of the
product. Special attention must be given to: meter flange bolting, pipe
mounting of electronics, conduit entries and covers that are removed to
facilitate installation or repair. For continued corrosion protection
throughout the product life, it is the users’ responsibility to maintain the
product finish. Incidental scratches and other finish damage must be
repaired and promptly re-painted with approved touch-up paint. Provide
the model number and size of your product to the nearest ABB Inc.
representative to obtain the correct touch-up paint.

Read these instructions before starting installation;

save these instructions for future reference.
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1.0 INTRODUCTION

1.1 Description

The ABB 10VM1000 Vortex flowmeter is a system comprised of the Vortex meter Primary with an
integral preamplifier box and a remotely mounted microprocessor-based 50VM1000 signal con-
verter/flow computer. The flowmeter and signal converter are interconnected by a shielded signal
cable. This arrangement allows the signal converter to be mounted a safe distance from any process
fluid that may have an adverse effect on the signal converter electronics. The flowmeter, signal
converter and signal cable are interconnected on-site. Information in this Instruction Bulletin is
applicable only to the 10VvM1000 Vortex flowmeter. For information applicable to the 50VM1000
signal converter, refer to the Instruction Bulletin supplied with the 50VM1000 converter.

The flowmeter is suitable for service with gas and liquid processes. The meter’s extended tempera-
ture range permits accurate metering of saturated and superheated steam.

The flowmeter body and process connections are made from 316L stainless steel. The sensor is
made from 321 stainless steel. Because the meter has no moving parts, routine maintenance is not
required.

The 10VM1000 is FM (Factory Mutual Research) approved as: Intrinsically Safe for Classes I, Il and
[1l, Division 1, Groups A, B, C, D, E, F and G, ENTITY; per ID-10-1105; Dust-ignitionproof for Class
Il Division 1, Groups E, F and G; Suitable for Class Il Division 1; Nonincendive for Class I, Division
2, Groups A, B, C and D; for indoor/outdoor Hazardous (Classified) Locations; NEMA 4X.

1.2 Principle of Operation

In operation, as the incoming fluid is divided past the shedder bar, vortices are successively
detached and appear alternately on either side of the sensor in the form of fluidic perturbations. As
the vortices move downstream from the shedder bar, they produce an alternating pattern referred to
as a Karman vortex street. Over the range of Reynolds numbers corresponding to the instrument
range, the frequency of vortex formation is directly proportional to flow velocity and can be stated as
shown in the following equation:
Vv
f= d oSt

where: f = vortex frequency

V = inlet velocity

d = width of shedder bar

St = Strouhal number (constant over the range specified in the sizing tables)

1.3 Back Pressure Requirements for Liquid Flow
In order to prevent cavitation in the meter it is necessary to maintain a minimum back pressure in the
system. The required back pressure is determined using the following formula:

Pp > 1.5Py + 3AP

where: Pb = minimum required back pressure (psig)
Pv = vapor pressure of the fluid at specified
conditions (psig)
AP = pressure drop (psig)

1-1
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1.4 Model Number Breakdown

Refer to the ABB data sheet or the data tag on the equipment for the model number of the instrument
furnished. The details of a specific number are shown below:

(@}
N

Process Connection
Flanged 1
Wafer

Materials of Construction
Body/Sensor 316L/321 Stainless Steel

Meter Sizes

1in.  (DN25)
1.5in. (DN40)
2in.  (DN50)
3in.  (DN8O)
4in.  (DN100)
6in.  (DN150)
8in.  (DN200)
10in. (DN250)
12in. (DN300)

AeIOTMMOOW

Temperature Range
-40°F to +536°F (-40°C to +280°C)

Safety Approvals

FM approved as Intrinsically Safe for Classes I, 1l & Ill, Div.1, Groups A thru G, per
CID-10-1105; ENTITY; Dust-ignitionproof for Class Il Div.1, Groups E, F& G; Suitable for
Class lll, Div.1; Nonincendive for Class I, Div.2, Groups A,B, C & D; for indoor/outdoor
Hazardous (Classified) Locations; NEMA 4X.

Language
English 2

1-2
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1.5 Specifications
Fluid Types

Sizes

Accuracy

Rangeability

Process Pressure Limits

Gas, liquid or steam

+ 0.75% of rate on liquids
+ 1.0% of rate on gases & steam

Flanged Wafer
inches mm inches mm
1 25
1.5 40 1.5 40
2 50 2 50
3 80 3 80
4 100 4 100
6 150 6 150
8 200 8 200
12 300

Typically 20 to 1. Refer to Tables 1-1 through 1-5.

Flanged or wafer rated for ANSI Class 150 or 300 (DIN
PN 10 - 16) service, 275/720 psig (1.91/4.96 MPa)

P
PSIG

=20
(-28°C)

275

240

215

185

170

180

0
(32°C)

100
{38°*C)

200
(83°C)

300
(148°C)

400
{204°C)
500
(260°C)

PRESSURE - TEMPERATURE RATING
CLASS 150 METER

(280°C)

P
PSIG
i
720
820
560
S15
480
470 l
T
-20 [+] 200 400
(-28°C) {32°C) (93°C) (204°C) \
100 300 500 536
{38°C) {149°C) (280°C) (280°C
PRESSURE - TEMPERATURE RATING
CLASS 300 METER

FIGURE 1-1 PROCESS PRESSURE vs. TEMPERATURE

1-3
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Process Temperature Limits

Ambient Temperature Limits

—40° to 536° F (—40° to 280° C)

~10 to 140° F (—25 to 60° C)

160—
158
140 3
120—
w
o
D 100—
< 536
G5 80— F
o
L 50—
L OPERATING
+0—RKI RANGE
20—
0 —
-10
| I 1
-40] 200 400 600

0
PROCESS TEMPERATURE (°*F)

|

70 —
680 {0
w
5 50—
-
Ee
G 40 —
D30 280
23° 30— z
<r-
20 —
OPERAT ING
10 =114 RANGE
(¢] e~
-25 2
| 11
-40 100 200 300
0

PROCESS TEMPERATURE (°*C)

1-4

FIGURE 1-2 PROCESS OPERATING TEMPERATURES

Maximum Vibration Limits

Relative Humidity Limits

Materials of Construction:
Signal Converter Housing
Body

Sensor
Sensor Gasket

Certifications

K-Factor Correction

Air: 0.15g at 0 - 130 Hz
Water: 0.3g at 0 - 130 Hz

5 - 95% non-condensing

Diecast aluminum with epoxy paint
NEMA 4X (IEC 529 IP65)

316L SST

321 SST

Graphite (standard)

TEFLON (optional)

Refer to Model Number Breakdown in
Sub-Section 1.4.

Inlet pipe larger than Meter ID: no correction required
Inlet pipe ID smaller than Meter ID:

2
_ ) Meter ID
Knew = Korig X (InletPipe IDJ

where Knew = adjusted K-Factor
Korig = calibrated K-Factor on instrument tag
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Mounting A minimum straight pipe run must be maintained up and
downstream of the meter for various piping configurations.
Refer to Figure 1-3 for minimum straight pipe run require-
ments. The Vortex-4 flowmeter can be installed in any
attitude.

20xD —=

(e = Lm j

L — = —

|718XD—’ —-5xD~—‘

==l

| - g
J”J Lm ;

D = Meter Size

FIGURE 1-3. METER PIPING REQUIREMENTS

1-5
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TABLE 1-1. AIR FLOW RATES

Meter Size Internal Ml_nlmum Maximum Air Flow
Diameter Air Flow
inches mm inches acfh acfh ft/sec m?r))(s?) P
1 25 0.957 343 2895 161 0.70
1.5 40 1.500 742 11310 256 1.09
2 50 1.939 1519 15891 215 0.70
3 80 2.900 2649 35314 214 0.80
4 100 3.826 4238 67098 233 0.65
6 150 5.761 8829 143023 219 0.90
8 200 7.625 8829 282520 247 0.80
10 250 9.562 28248 494340 275 0.80
12 300 11.374 49434 706200 278 0.80

TABLE 1-2. GAS PRESSURE LOSS CALCULATIONS

Pressure Loss For Steam and Gas

.0749

Ap2 =Ap1—p— (

Ap» = Pressure drop at operating conditions

Ap1 = Max. pressure drop for air from Table 1-1

p = Operating density (Ibs/ft3)

Q = Operating flow rate (acfh)

Qmax = Maximum air flow rate (acfh) from Table 1-1

Conversions: kPa = 6.895 x psi

m3/h = 0.22715 x GPM

1-6
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TABLE 1- 3. WATER FLOW RATES AND FREQUENCIES

Meter Size | K-Factor = FIowl\I/:leat.e Limits (ijmx o Vortex Frequency (Hz)
; : inimum aximum . . .
(inches) | (nominal) (GPM) (GPM) (c) (psi) Minimum Maximum
1 80,000 |[3.6(7.0) (b) 79 16.25 35.3 400
1.5 21,000 10.6 211 21.9 14.0 280
2 10,000 13.3 308 16.82 8.4 194.4
3 3,100 35.4 748 19.8 6.9 146.4
4 1,300 44.1 1,188 16.4 3.6 97.5
6 400 132 2,773 17.25 3.3 70
8 160 220 4,843 17.1 2.2 48.9
10 72 246 7,485 17.4 1.1 34
12 40 418 10,568 17.7 1.05 26.7
NOTE: (a) At Standard conditions at 70° F (21° C)

(b) Values in parentheses are minimum linear flow rates if greater than minimum
operating flow rate.
(c) Maximum flow rates based on velocity of 33 ft/sec.

TABLE 1-4. LIQUID PRESSURE LOSS CALCULATIONS

Pressure Loss For Liquid Flow

Ap2 = Ap1 (Sp. gr.) (anx)z

Ap> = Pressure drop at operating conditions

Ap1 = Max. pressure drop for water from Table 1-3

Sp. gr. = Specific gravity at operating conditions

Q = Operating flow rate (GPM)

Qmax = Maximum meter water rate from Table 1-3

m3/h = 0.22715 x GPM
kPa = 6.895 x psi

Conversions:

Line Size (inches) Minimum Flow Rate
1,15,2 Qmin = 6.329 x D x Viscosity
3,4 Qmin = 11.49 x D x Viscosity
6, 8, 10, 12 Qmin = 22.15 x D x Viscosity
Where: Qmin = Minimum flow rate in GPM.
D = Internal pipe diameter in inches (refer to Table 1-1).

Viscosity = In centistokes.
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TABLE 1-5. AIR FLOW RATES AT SELECTED PRESSURES IN SCFH

Flow Rates In Standard Cubic Feet per Hour at 70° F

METER PRESSURE (psig)
SIZE | AIR
in. mm) |[FLow| © 25 50 100 150 200 300
1(25) | min. 343 564 719 958 1148 1310 1586
max. 2895 7818 | 12742 | 22589 32436 42283 61977
1.5 (40) | min. 742 1220 1556 2072 2482 2834 3432
max. | 11310 | 30545 | 49779 | 88249 | 126718 | 165188 | 242126
2 (50) | min. 1519 2498 3185 4241 5082 5802 7025
max. | 15891 | 42917 | 69942 | 123993 | 178044 | 232095 | 340197
3 (80) | min. 2649 4356 5555 7396 8863 10119 12251
max. | 35314 | 95372 | 155430 | 275545| 395661 | 515777 | 756008
4 (100) | min. 4238 6969 8887 | 11832 14179 16189 19599
max. | 67098 | 181210 | 295322 | 523547 | 751771 | 979996 | 1436445
6 (150) | min. 8829 | 14519 | 18513 | 24650 29539 33726 40831
max. | 143023 | 386259 | 629496 | 1115969 | 1602441 | 2088914 | 3061860
8 (200) | min. 8829 | 14519 | 18513 | 24650 29539 33726 40831
max. | 282520 | 762996 | 1243472 | 2204425 | 3165377 | 4126330 | 6048234
10 (250) | min. 28248 | 46454 | 59232 | 78867 94507 | 107904 | 130638
max. | 494340 | 1335054 | 2175769 | 3857197 | 5538626 | 7220054 | 10582911
12(300) | min. 49434 | 81295 | 103657 | 138018 | 165388 | 188831 | 228617
max. | 706200 | 1907220 | 3108241 | 5510282 | 7912322 | 10314363 | 15118445

For gases with densities other than air:

1-8

P 530
SCFH = ACFH e .
) a2

Qmin = ACFHmin (.0749/p)1/2

Qmax is based on maximum velocity in ft/sec (Refer to Table 1-1)

where

P = Operating pressure (psia)
ACFHmin = Refer to Table 1-1
ACFHmax = Refer to Table 1-1

p = Density of fluid at operating conditions (lbs/ft3)
.0749 = Density of air @ 14.7 psia & 70° F
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FLOW RATES IN POUNDS PER HOUR (PPH)

Meter Size — .751n. lin. 1.25in. 2in. 3in. 4in. 6in. 8in. 12 in. 16 in.
min. | max. | min. | max. | min. | max. | min. | max. | min. | max. | min. | max. | min. | max. | min. | max. | min max. | min. | max.
Pressure (psi)
15 7 64 13 129 18 335 47 902 | 104 | 2191 | 170 | 3876 | 313 | 9281 | 522 |12890| 1045 [25780| 2611 |51560
30 8 94 16 187 22 487 57 1310 | 126 | 3182 | 204 | 5615 | 378 |13476| 629 |18717| 1259 |37434| 3147 |74868
60 10 152 20 304 28 790 72 | 2126 | 160 | 5163 | 260 | 9111 | 481 |21867| 802 |30371| 1603 [60742| 4007 (121484
100 12 227 25 454 34 | 1180 | 88 | 3177 | 196 | 7715 | 318 |13614| 588 [32763| 980 |45380| 1960 |90760| 4900 (181519
125 13 275 27 551 38 | 1432 | 97 | 3856 | 216 | 9366 | 351 |16528| 648 |39665| 1080 (55091 | 2159 [110183| 5399 (220366
150 14 320 29 639 41 | 1662 | 105 | 4474 | 232 |10876| 378 |19176| 698 |[46022| 1163 |63920 | 2326 (127840 5815 255681
200 16 411 33 823 46 | 2139 | 119 | 5760 | 263 |13988| 429 |24685| 792 [59244| 1320 |82284| 2639 |164568| 6598 (329136
225 17 460 35 920 49 | 2392 | 126 | 6440 | 279 |15639| 453 |27599| 837 [66236| 1395 |91996| 2790 |183991) 6976 (367982
250 18 507 37 1014 51 2635 | 132 | 7095 | 292 |17230| 476 |30407| 879 |72974| 1464 [101354] 2929 202708 7322 |405416
300 20 600 40 1201 56 3122 | 144 | 8405 | 318 [20412| 518 |36022| 956 |86450| 1594 120071 3188 (240142 7970 480284
400 23 788 46 | 1575 | 64 | 4095 | 164 |11025| 364 |26776| 593 [47252| 1095 (113402 1825 |157505| 3650 (315010| 9125 (630020
For other steam densities: Qmin (PPH) = ACFHmin(.0749/p)1/2 .p
Qmax (PPH) = ACFHmax « p
where:  ACFHmin & ACFHmax refer to values from Tabl@ 1-1

p = fluid Density at operating conditions in Ibs/ft

.0749 = Density of air @ 14.7 psia & 70° F

TABLE 1-6. SATURATED STEAM FLOW RATES

NILITTNG NOILONHLSNI d31L3NTHIMS 000TINSOT
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2.0 INSTALLATION

2.1 Inspection

The equipment should be inspected for damage that may have occurred during shipment. All damage
should be reported to the shipping agent. If the equipment is damaged to the extent that faulty
operation may result, contact ABB before installation. Always reference the complete instrument
serial number and model number in all correspondence concerning the equipment supplied.

2.2 Location and Mounting

The meter can be installed in any attitude.

The meter is available in either a flange or wafer style body that mounts between adjacent pipe
flanges of the process piping. Since the meter is unidirectional, it must be oriented in accordance with
the direction of the process flow. A flow direction arrow is provided on the meter body to assure
correct orientation.

Strainers and flow straighteners are not required. Refer to Figure 1-1 for meter piping requirements.

Assuming a properly supported pipeline, vibration problems should not be encountered in normal
industrial applications.

The inside diameter of the flowmeter is the same as Schedule 80 pipe. The flowmeter K-factor is
based on testing with Schedule 40 pipe.

In vertical and sloping installations, the electrical conduit entries should face downward to preclude
the entry of condensation. In horizontal installations, when process temperatures above 160° F (71°
C) or below 0° F (-18° C) are encountered, the meter must be oriented so that the junction box is
located to the side of the meter body, not above or below.

CAUTION
The pipeline and meter body may be insulated by the user. However,
the meter interconnection wiring box and sensor housing tower must
not be insulated. Ambient air is required to dissipate heat or cold build-
up within the interconnection wiring box.

The meter includes a pressure relief feature described in Section 2.9. Take the location of this
pressure relief into consideration when locating and orienting your meter.
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2.2.1 Extreme Temperature Applications

For process temperatures above 160° F (71° C) or below 0° F (-18° C), it is critical that the meter be
pressurized and placed into service gradually, i.e., with allowance for sufficient time delay intervals
to minimize excessive thermal shock. Steam should be introduced so that the meter is brought up to
operating temperature over a ten to fifteen minute interval.

WARNING
When the meter is used in a very high or low temperature process, the
temperature of the junction box, sensor housing or Meter body may be
extremely hot or cold. If it is necessary to touch the junction box,
sensor housing or meter body, sufficiently insulated gloves must be
worn to prevent serious injury

2.3 Temperature/Pressure Monitoring

Provisions for temperature and/or pressure monitoring are the responsibility of the user.

e The temperature sensor should be located five to eight pipe diameters downstream
of the flowmeter. Measurement is from the downstream face of the meter.

e The pressure tap should be located three to five pipe diameters downstream of the
flowmeter. Measurement is from the downstream face of the meter.

2.4 Meter Weights

The weights shown in the following table are approximate and should only be used as a guide when
installing the meter.

TABLE 2-1. METER WEIGHTS

Meter Size Flange Flange Wafer

inch mm Class 150 Class 300
1 25 16 Ibs (7.3 kg) 171lbs (7.7kg) | -

1.5 40 18 Ibs (8.1 kg) 22 Ibs (10 kg) 16 Ibs (7.3 kg)
2 50 22 lbs (10 kg) 26 Ibs (11.8 kg) 18 Ibs (8.2 kg)
3 80 31 Ibs (14.1 kg) 39 Ibs (17.7 kg) 23 Ibs (10.4 kg)
4 100 37 Ibs (16.8 kg) 46 Ibs (20.9 kg) 28 lbs (12.7 kg)
6 150 58 Ibs (26.3 kg) 75 lbs (34 kg) 45 Ibs (20.4 kg)
8 200 70 Ibs (31.8 kQ) 88 Ibs (39.9 kg) 61 Ibs (27.7 kg)
10 250 90 Ibs (40.8 kg) 110 Ibs (49.9kg) | = ==

12 300 100 Ibs (45.4 kg) 1251bs (56.7kg) | = -

Refer to Figure 2-1 for outline dimensions of the flowmeter.
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10VM1000 VORTEX FLOWMETER INSTRUCTION BULLETIN

2.5 Wafer Style Meter

The wafer type meter body mounts inside the pipe flange bolt circle. To assure optimum meter
performance, the meter should be installed in accordance with the upstream and downstream
straight run piping requirements given in Figure 1-1. The straight run piping should be schedule 80 or
lighter pipe. Either flat or raised face flanges may be used.

Remove the shipping covers used to protect the meter inlet and outlet surfaces from damage during
transit and handling.

2.5.1 Sizes 1.5 and 2 inches
Optional centering rings, mounting studs and nuts are supplied when specified at time of order.

The centering rings have an inside diameter that permits the ring to be mounted via an undercut face
on the inlet and outlet ends of the meter body. Regardless of whether the meter will be installed in a
horizontal, sloping, or vertical pipeline, one centering ring is used at the inlet end and the other at the
outlet end of the meter. Use of the centering rings is illustrated in Figure 2-2. The rings will have
several bolt alignment hole patterns that are spaced and located on different bolt circle radii. This
permits a particular meter size to be adapted to various flange ratings, e.g., ANSI Class 150 or 300
flanges. When installing the centering rings, orient them so that the flange rating values stamped on
the rings will face the meter body, i.e., markings must be visible. Position the centering ring so that
the mounting studs will pass through the appropriate set of bolt circle radii, as desighated according
to the flange rating.

Place the flange gaskets (two supplied) against the upstream and downstream flange faces. Align the
gaskets holes with the flange bolt pattern. When installing the flange gaskets, use care to assure that
the gaskets fit properly and do not project into the pipe line causing an alteration of the flow profile.
A change in flow profile can adversely effect meter accuracy.

Install the meter in the pipeline, between the inlet and outlet gaskets. Make certain that the flow
direction arrow on the meter body is oriented in accordance with the process flow. If the meter is
installed in a horizontal pipeline, insert two studs in the bottom two flange holes to support the meter.
When installing the meter in a vertical pipe run, some temporary support may be required until
mounting studs and nuts have been installed.

Install the remaining mounting studs, as required. Studs and nuts should be well lubricated with a
graphite based lubricant. Place a hex nut on each end of the mounting stud. Tighten the stud nuts in
a diagonally opposite pattern to equalize pressure on the meter face. Nut torque should be limited to
that which will provide a leakproof seal.
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2.5.2 Sizes 3 through 8 inches

Place the flange gaskets (two supplied) against the upstream and downstream flange faces. Align the
gaskets holes with the flange bolt pattern. When installing the flange gaskets, use care to assure that
the gaskets fit properly and do not project into the pipe line causing an alteration of the flow profile.
A change in flow profile can adversely effect meter accuracy.

Optional centering sleeves (spacers), mounting studs and nuts are supplied when specified at time
of order.

Placement of the sleeves is dependent on the type of installation (vertical/horizontal/sloping). If the
meter is installed in a vertical pipeline, select four equally spaced bolt holes for placement of the four
centering sleeves and studs (refer to Figure 2-3). If the meter is installed in a horizontal pipeline,
select the bottom two holes of the flanges on each end of the meter for placement of the four
centering sleeves and studs.

Install the meter in the pipeline between the inlet and outlet gaskets. Make certain that the flow
direction arrow on the meter body is oriented in accordance with the process flow. In horizontal pipe
runs the meter will be supported by the upstream and downstream centering spacers. When installing
the meter in a vertical pipe run, some temporary support may be required until mounting studs and
nuts have been installed.

Install the remaining mounting studs, as required. Studs and nuts should be well lubricated with a
graphite based lubricant. Place a hex nut on each end of the mounting stud. Tighten the stud nuts in
a diagonally opposite pattern to equalize pressure on the meter face. Nut torque should be limited to
that which will provide a leakproof seal.
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NOTES:

1. UNLESS OTHERWISE SPECIFIED, ALL MOUNTING HARDWARE
AND GASKETS SUPPLIED BY F & P.

2. METER RATED FOR 720 psi (4.96 mpa) MAXIMUM
WORKING PRESSURE.

OBSERVE FLOW
DIRECTION ARROW
ON METER BODY

® FLANGE CENTERING RINGS e
RING SEATS ON METER UNDERCUTS.
NUMBERS INDICATE FLANGE RATING.
ROTATE AS NEEDE

ORENT RING TO MOUNTING
MATCH FLANGE RATING  STUDS
EX. ANSI CLASS 300

ANSI CLASS 150,300,600

8 BS 1O TABLEF

UBSERVE FLOW

DIRECTION ARROW
ON METER BODY

HOR IZONTAL FLOW

e FULL FACE MOUNTING GASKETS e
ONE AT EACH END OF METER

In vertical and sloping installations, the electrical conduit
entries should face downward to preclude the entry of con-
densation. In horizo(r)ltal in%tallations, whe(r)l process tem-
peratures above 160 F (71 C) or below 0 F (-18 C) are
encountered, the meter must be oriented so that the junc-
tion box is located to the side of the meter body, not above

or below.

VERTICAL FLOW

CS1-7385

FIGURE 2-2. WAFER PROCESS CONNECTIONS SIZES 1.5 AND 2 INCHES
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NOTES:

1. UNLESS OTHERWISE SPECIFIED, ALL MOUNTING HARDWARE
AND GASKETS SUPPLIED BY F & P.

OBSERVE FLOW
DIRECTION ARROW
ON METER BODY

R

® FULL FACE MOUNTING GASKETS @ [i]i 1]
ONE AT EACH END OF METER T T

OBSERVE FLOW
DIRECTION ARROW
ON METER BODY

HORIZONTAL FLOW

In vertical and sloping installations, the electrical conduit
entries should face downward to preclude the entry of con-
densation. In horizogtal insotallations, wheg process tem-
peratures above 160 F (71 C) or below 0 F (-18 C) are
encountered, the meter must be oriented so that the junc-
tion box is located to the side of the meter body, not above
or below.

| =
8l .
o liss
® CENTERING SPACERS e
TWO SPACES ON ONE SPACER ON EACH
EACH OF TWO STUDS OF FOUR STUDS AT
AT BOTTOM OF METER LOWER END OF METER
VERTICAL FLOW CS1-7362

FIGURE 2-3. WAFER PROCESS CONNECTIONS SIZES 3 THROUGH 8 INCHES
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2.6 Flange Style Meter

To assure optimum meter performance, the meter should
be installed in accordance with the upstream and down-
stream straight run piping requirements given in Figure
1-3. The straight run piping should be schedule 80 or
lighter pipe. Process flanges should be raised face.

Remove the shipping covers used to protect the meter
inlet and outlet surfaces from damage during shipment.

Place the flange gaskets (two supplied) against the up-
stream and downstream flange faces. Align the gaskets
holes with the flange bolt pattern.

When installing the flange gaskets, use care to assure that
the gaskets fit properly and do not project into the pipe line
causing an alteration of the flow profile. A change in flow
profile can adversely effect meter accuracy.

Mounting bolts and nuts are supplied by the user. Make
certain that the flow direction arrow on the meter body is
oriented in accordance with the process flow. With the
meter safely supported, install the bolts through the meter
and process flanges. Bolts and nuts should be lubricated

4 BOLT FLANGE
TIGHTENING SEQUENCE

1-3-2-4

8 BOLT FLANGE
TIGHTENING SEQUENCE

1-5-3-7-2-6-4-8

ST16202-A

FIGURE 2-4. FLANGE BOLT
TIGHTENING SEQUENCE

with a graphite-based lubricant. Assemble the nuts to the bolts hand tight. Tighten the flange nuts in

a diagonal or "star" pattern as shown in Figure 2-4.

This "star" pattern tightening sequence is recommended to equalize pressure on the flange face and
gaskets. Bolt/nut torque should be limited to that which will provide a leakproof seal. When correctly
installed, the installation should look like that shown in Figure 2-5.

H H [ H R

[0y
T

In vertical and sloping installations, the electrical conduit
B entries should face downward to preclude the entry of
condensation. In horizontal installations, when process
‘[_‘_I temperatures above 160° F (71o C) or below 0°F (-180
C) are encountered, the meter must be oriented so that
the junction box is located to the side of the meter body,

v

Iz -
S

2N 4 R
HH /HH
GASKET

CS|-7342

FIGURE 2-5. FLANGE PROCESS CONNECTIONS
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2.7 Electrical Interconnections

The 10VM1000 Vortex flowmeter is provided with a 50VM1000 remotely-mounted signal converter.
Interconnection details are provided in the Instruction Bulletin provided with the 50VM1000. If the
50VM1000 is powered by AC line voltage, proper care must be exercised when making electrical
interconnections.

WARNING
ELECTRICAL SHOCK HAZARD. Equipment powered by AC line voltage
constitutes a potential electric shock hazard to the user. Make certain
that the system power input leads are disconnected from the operating
branch circuit before attempting electrical interconnections.

The 10VYM1000 electronics housing contains a preamplifier circuit board assembly which contains the
terminal blocks to attach the sensor leads and interconnect cable. The circuit board assembly is a
single circuit board with components mounted on both sides of the assembly. The underside of the
circuit board (as-mounted) contains terminal block x1 for the connection of the sensor leads. This
layout is shown in Figure 2-6 below.

CAUTION
Some of the IC devices used in the signal converter are static sensitive
and may be damaged by improper handling. When adjusting or servic-
ing the signal converter, use of a grounded wrist strap is recommended

to prevent inadvertant damage to the integral solid state circuitry.

' RN
vi L R13 [ R12
==}
o
x1
3
o~
N2 2 8
~ R7
v7 R22
> > x|l>|> R3

FIGURE 2-6. PREAMPLIFIER BOARD LAYOUT
(SENSOR CONNECTION SIDE)
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The top side of the preamplifier circuit board contains the bulk of the preamplifier circuitry, terminal
block x2 for connection of the interconnect cable leads and the preamplifier circuit programming
switches S1.1-S1.8, S2.1-S2.4 and S3.1-S3.8. These switches are discussed further in Section 2.8.
The layout of the top side of the preamplifier board assembly is shown in Figure 2-7.

suesze | o0 =TT 1o
L~ c10 '
gl[@ ] o
RO = $3.8-53.1 =
Re ]| c26
27
~ @ @ @
- »
ug N1 1 A 3 2
= HUHY

.

RS = 12| D Jvi

ES <2 [vio JTvi2

4 -~ .
» €25

a3
R2
L~

FIGURE 2-7. PREAMPLIFIER BOARD LAYOUT
(CABLE CONNECTION SIDE)

The interconnect cable attaches to terminal block x2 (terminals 12, 2A & 3). The wires in the
interconnect cable are color-coded. When making the cable connections between the Primary and
the converter, make certain that the wire color associated with a terminal number at the Primary is
connected to the corresponding terminal at the converter since the order of the terminal numbering is
different at the converter end.

Note that the interconnect cable shield is only connected at the 10VM1000 Primary terminal block
and does not get connected at the 50VM1000 converter. Maximum length of the interconnect cable
is 2600 feet (800 meters). Refer to Figures 2-8 & 2-9 for the interconnection wiring diagrams.

The flowmeter preamplifier housing cover is removable and may be removed for access during
installation and maintenance. Remove the cover from the housing by loosening the screws on the
cover. Figure 2-1 in this chapter specifies the clearance required above the preamplifier connection
box to provide access to the cover retaining screws.

Replace the covers when the installation has been completed and before power is applied to the
equipment. Make certain that covers are replaced properly after maintenance by using the following
procedures:

e Check that gaskets are properly seated and are not pinched or stretched.

e Check that gasket surfaces are clean and free of grease or other contaminants.
e Align covers on housing and re-install bolts.

e Tighten bolts finger tight.

e Finish tightening bolts in a "star" pattern to distribute force evenly.
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INSTALLATION NOTES

. EQUIPMENT AND WIRING TO BE INSTALLED IN ACCORDANCE WITH ANSI/NFPA 70 (NATIONAL

ELECTRICAL CODE) AND LOCAL CODE REQUIREMENTS.

. HAZARDOUS LOCATIONS: WIRING TQ BE IN CONDUIT, BOXES, FITTINGS AND SEALS TO COMPLY

WITH ARTICLE 501 OF ANSI/NFPA 70 AND LOCAL ELECTRICAL CODE REQUIREMENTS.

. SHIELDED CABLE IS REQUIRED. THE UNTERMINATED END OF THE SHIELD SHALL BE INSULATED

FROM THE CONVERTER.

. USE NEC TYPE CMR, 22 ANG MINIMUM (BELDEN 9363 OR EQUIVALENT). FOR PROCESS TEMPERATURES

GREATER THAN 105°C AND PLENUM SERVICE, USE NEC TYPE CMP (BELDEN 83553 OR EQUIVALENT).

. BODY OF FLOWMETER SHALL BE GROUNDED THROUGH THE PIPELINE FLANGES OR THROUGH THE

METER EXTERNAL GROUND TERMINAL.

. SEALS REQUIRED AT UNUSED CONDUIT ENTRIES TO MAINTAIN NEMA 4X ENCLOSURE RATINGS.
. APPROVAL DOES NOT INCLUDE OPTIONAL PRESSURE TRANSDUCER AND PT100

TEMPERATURE SENSOR. THESE COMPONENTS ARE SUPPLIED BY THE END USER
AND MUST BE APPROVED BY FMRC FOR THE SPECIFIC HAZARDOUS LOCATION,

TERMINAL ASSIGNMENT TABLE

PRESSURE INPUT (CURRENT): MAXIMUM LENGTH 2600ft (800m)
PRESSURE SENSOR 0/4-20mA; P+ = 30 V.

TEMPERATURE INPUT: MAXIMUM LENGTH 2600ft (800m)
PL100 - RESISTANCE, IP = tmA; VP = 19.5 - 247mV FOR -328 T0 +752° F(-200 T0 +400 ° C)

CURRENT OUTPUT: MAXIMUM LENGTH 4900ft (1500m)
SELECTABLE: LOAD <750 OHMS. 0-20mA. 4-20mA. 0-10mA, 2-10mA

22/U2: EXTERNAL ZERO RETURN, PASSIVE CONTACT CLOSURE
31/U2: EXTERNAL TOTALIZER RESET, PASSIVE CONTACT CLOSURE, BOTH INPUTS
OPTOCOUPLER ISOLATED

SIGNAL CABLE: (CONNECT SHIELD ONLY AT PREAMPLIFIER) MAXIMUM LENGTH 26001t (800m)

DATA LINK OR PULSE OUTPUT:

DATA LINK RS 485; MAXINUM LENGTH 39401t (1200m)

DATA LINK RS 232C/24V; MAXIMUM LENGTH 50ft (15m)

SCALED PULSE QUTPUT, ACTIVE, 24Vdc, LOAD >150 OHMS

SCALED PULSE OUTPUT, PASSIVE, RELAY CONTACT CLOSURE, <120mA, <30Vdc
SCALED PULSE QUTPUT, OPTOCOUPLER, 5V <Vee <25V, SmA <lge <30mA

E: A SHIELDED DATA CABLE IS RECOMMENDED FOR USE WITH THE RS 232C DATA LINK; A SHIELDED
CABLE WITH INDIVIDUALLY TWISTED PAIRS IS RECOMMENDED FOR USE WITH THE RS 485 DATA LINK.

@acoa

ALARM CONTACT, OPENS IN ALARM CONDITION
a? ALARM CONTACT, RELAY, <120mA, <30Vdc
ALARM OUTPUT, OPTOCOUPLER, Vg <25V, lce  <7.5mA

MAX-ALARM
af ALARM CONTACT, RELAY, OPENS, <120mA, <30Vdc
ALARM QUTPUT, OPTOCQUPLER, Ve <25V, I¢e <7.5mA

PULSE QUTPUT OR MIN-ALARM

a) ALARM CONTACT, RELAY, OPENS, <120mA, <30Vdc

b) ALARM OUTPUT, OPTOCOUPLER, Ve <25V, Icg <7 SmA

c) SCALED PULSE QUTPUT, ACTIVE, 24Vdc, LOAl

d) SCALED PULSE OUTPUT, PASSIVE, RELAY CONTACT CLOSURE <120mA, <30Vde
e) SCALED PULSE QUTPUT, OPTOCOUPLER, 5 Ve <25V, SMA <l <30mA

POWER SUPPLY (SEE DATA TAG): o) AC 50/60Hz b) LOW VOLTAGE AC 50/60Hz ¢)DC

TERMINALS V1 & V2, V3 & V4, V5 & V6, V10 & V11, V12 & V13 ARE APPROVED
WITH NON- INCENDIVE FIELD PARAVETERS AS FOLLONS

Vmox = 30 V Ci=0uF
Imox = 120 mA  Lj =0mH
THE POWER SOURCE CONNECTED TO TERMINALS V1 & V2, V3 & V4, V5 & V6, V10 & V11, V12 & V13

MUST BE FMRC APPROVED WITH NON-INCENDIVE FIELD CIRCUITS SPECIFYING Vac. lsc. Ca AND Lg

ALL OTHER 1/0 ARE TERMINALS TO BE IN ACCORDANCE WITH ANSI/NFPA 70
(NATIONAL ELECTRICAL CODE).

(1D-50-1829-5 REF)

INTERCONNECTION WIRING DIAGRAM FOR NON-HAZARDOUS LOCATIONS
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INSTALLATION NOTES

[CIN]

T 100
TEMPERATURE

( g 1 1. EQUIPMENT AND HIRING 10 BE INSTALLED IN ACCORDANCE
REMOTE MOUNTED WITH ANSI/NFPA 70 (NATIONAL ELECTRICAL CODE) AND
SIGNAL CONVERTER LOCAL CODE REQUIRNENTS.
i T L
- 1= /
[pe]p-Trmporefur-Jir-[ 5 ]2 |ua] 3g| 12[2]vi [v2 THE UNTERMINATED END OF THE SHIELD SHALL BE INSULATED;
Na 2 z 3. USE NEC TYPE OM, 22 AWG MINIMUM (BELDEN 8761 OR
- < = S 533'3"%53‘ Lzm 2’533533 %‘E‘ﬁé@“ﬁ?z%”’éd% 88671 ASSOCIATED APPARATUS
Notes — | QR EQUIVALENT). { 8. OPTIONAL ENCLOSURE AND GROUND WUST BE INSTALLED IN N
12,13 & 14 o o BODY OF FLOMFIER SHALL BE GROUNDED ACCORDANCE. Wi TH. THE BARRIER MANUFACTURER'S 5
- BODY OF FLOWETER SHALL BE GROWDED INSTRUCTIONS, ARTICLE 504 OF ANSI/NAPA 70 (NATIONAL 2
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COMPENSAT

10N
(OPTIONAL)

Vimox = 46V oy = 10 mA
Ci=50F L0

Prax = 1.2 W

TEWP, IDENT, T4

SWIRL FLOWMETER, MODEL 10SM110Abc9AdA2 VORTEX FLOWMETER, MODEL 10VM1abiAcdieC

= FLUID TYPE 1, 2, 3, 4, 5OR 6 o = PROCESS CONNECTION 1 OR 3
- METER SIZE B, (,

"D EF, 6 H KL b FLUIDIYPEI23.4,50RG
=PRESSRERA ING P OR Q = METER SIZE B, C, D, E, F, G, H, J, K
= SENSOR 1 OR § d = PRESSURE RATING

H
& = SENSOR GASKET 1 OR 2
AVBIENT LINITS: -4° 70 140° F (-20* TO 60° C)

REFER TO THE FLOWMETER INSTRUCTION BULLETIN
FOR APPLICATION AND INSTALLATION REQUIREMENTS.

WARNING - SUBSTITUTION OF COMPONENTS MAY
IMPAIR INTRINSIC SAFTEY.

13. 50VM1000 SIGNAL CONVERTER MAY BE LOCATED IN A
DIVISION 2 LOCATION

14. FOR SIGNAL CONVERTER CONNECTIONS REFER TO ID-50-1829.

(1D-10-1105-4 REF)

INTERCONNECTION WIRING DIAGRAM FOR INTRINSICALLY SAFE LOCATIONS
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CAUTION
All unused conduit entrances must have pipe plugs installed. This is re-
quired to maintain the NEMA 4X enclosure rating.

2.8 Preamplifier Board Switches

The programming switches are located on the top side of the Preamplifier Board and are shown
shaded in Figure 2-10 below. These switches customize the sensor-signal noise filter characteristics
and enable a single preamplifier assembly to adapt to all meter sizes and process media. It is
important that these switches be set correctly for proper operation of the meter. The switches are
generally preset at the factory and should require no re-adjustment but if a verification of the proper
settings is desired, Table 2-2 correlates the filter switch positions with the applicable meter size and
process fluid.

RS = 12 Do Ivs

C5 0 [vio JTvi2

Cb “ .
- c2s JLc2s

a
Rz

FIGURE 2-10. LOCATION OF PROGRAMMING SWITCHES

2.9 Conduit Seal and Pressure Relief

In accordance with the National Electrical Code (NEC) ANSI/NFPA 70, Article 501-5(f)(3), the
flowmeter includes a conduit entry seal and pressure relief to prevent the process fluid from
entering the electrical conduit system. This safety feature considers the remote possibility of a
primary seal failure between the meter body and the electronic housing.

The conduit entry seal will prevent the process fluid from entering the electrical conduit system. The
conduit entry seal consists of a conduit entry cable seal on the meter junction box. It is the user’s
responsibility to properly install the conduit entry cable seal fitting supplied with the flow
computer interconnection cable. This will assure proper performance of this safety feature. Refer
to Figure 2-11 for proper installation.
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A pressure relief is provided in the electronics housing for the flowmeter. The pressure relief is
located in the center of the cover joint on the side opposite from the conduit connection. If the primary
seal should fail, this pressure relief will vent the process, thereby preventing an over pressurization
and potentially dangerous failure of the electronics housing. It is the user’s responsibility to be aware
of this safety feature and to consider the unlikely event of its functioning. Based on knowledge of the
process and meter application, the user should consider the use of deflectors to safely direct the

vented process.

THE CONDUIT ENTRY SEAL FITTING PROVIDED
WITH THIS METER SHALL BE INSTALLED AS
SHOWN.

SUPPLIED BY USER WATER-

AL
PIPE  PROOF  METER
r P,pE\ SEAL  CABLE  JUNCTION
CONDUIT UNION  FITTING  SEAL BOX

0
4

(]

W€ CONDUIT  CONNECTING
ENTRY SEAL  NIPPLE

>< CONDUCTIVE THREAD SEALANT TO BE USED ON
ALL EXCEPT THESE STRAIGHT THREADS.

FIGURE 2-10. CONDUIT ENTRY SEAL INSTALLATION

2-14




S1-¢

Meter Size SWITCHES TO BE IN CLOSED OR "ON" POSITION (ALL OTHER SWITCHES MUST BE OPEN)
Medium in. mm | S1.1 | S1.2 ([S1.3| S1.4 | S1.5 | S1.6 | S1.7 | S1.8 | S2.1 | S2.2 | S2.3 | S2.4 | S3.1 | S3.2 | S3.3 | S3.4 | S3.5 | S3.6 | S3.7 | S3.8
1 25 ° ° ° ° ° °
1.5 40 ° ° ° ° ° .
2 50 ° ° ° ° ° ]
GAS 3 80 ] ] ] ] ] ]

4 100 ° ° ° ° ] ]
6 150 ° ° ° °
8 200 ° ° ° ° °
10 250 ° ° ° ° ° ° ° ° ° °
12 300 ° ° ° ° ° ° ° ° ° °
1 25 ° ° ] ° °
15 40 ° ° ] ° ° °
2 50 ° ° ] ] ° ° °

LIQUID 3 80 ° ° ° ° ] ° ° °
4 100 ° ° ° ° ° ° ° ° °
6 150 ° ° ° ° ° ° ° °
8 200 ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °

¢ 10 | 250
12 300 ° ° ° ° ° ° ° ° ° ° ° ° ] ] ] ] ] ]
NOTE: ® indicates switch to be in "closed" or "ON" position

¢ to be determined

TABLE 2-2. PREAMPLIFIER BOARD FILTER SWITCH SETTINGS

NIL3TTNd NOILONHLSNI d31L3NTHIMS 000TINSOT
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3.0 PARTS LIST

TABLE 3-1. FLANGE GASKETS

Meter Size ANSI Flange Gasket Part Number
inches mm Rating (2) required
1 o5 150 333J089U10
300 333J089U11
150 333J089U15
1.5 40 300 333J089U16
> 50 150 333J089U19
300 333J089U25
3 80 150 333J089U22
300 333J089U26
150 333J089U29
4 100 300 333J089U30
150 333J083U33
6 150 300 333J083U42
150 333J083U38
8 200 300 333J083U46
150 N/A
10 250 300 N/A
150 N/A
12 300 300 N/A

3-1
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DOCUMENTATION QUESTIONNAIRE

Your answers to the questions below and other comments assist us in publishing better
documentation. If an answer requires explanation please use the space provided. All comments
and suggestions become the property of ABB Inc.

1. Title of Document? B 10VM1000 - Rev. 2, PN 24820

2. Does this document meet your needs?

3. Is the information:

Easily understandable?

Properly organized?

Complete?

Sufficiently illustrated?

OTHER COMMENTS

(Please include page and/or figure number.)

Name
Address

No postage necessary
if mailed in the U.S.A.

If ABB employee, please include
department number.

FORM NO. 265-304
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