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The Rosemount® Annubar®
Flowmeter Series

NOTICE

Read this manual before working with the product. For personal and system safety, and for
optimum product performance, make sure you thoroughly understand the contents before
installing, using, or maintaining this product.

The United States has two toll-free assistance numbers and one International number.

Customer Central

1-800-999-9307 (7:00 A.M. to 7:00 P.M. CST)
International

1-(952) 906-8888

National Response Center

1-800-654-7768 (24 hours a day)

Equipment service needs

Explosions could result in death or serious injury.
= Do not remove the transmitter cover in explosive atmospheres when the circuit is live.

m  Before connecting a Field Communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or
non-incendive field wiring practices.

m  Verify the operating atmosphere of the transmitter is consistent with the appropriate
hazardous locations certifications.

= Both transmitter covers must be fully engaged to meet explosion-proof requirements.
Failure to follow these installation guidelines could result in death or serious injury.

= Make sure only qualified personnel perform the installation.

m  Ifthelineis pressurized, serious injury or death could occur by opening valves.
Electrical shock can result in death or serious injury.

= Avoid contact with the leads and the terminals.
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ACAUTION

The products described in this document are NOT designed for nuclear-qualified
applications. Using non-nuclear qualified products in applications that require
nuclear-qualified hardware or products may cause inaccurate readings.

For information on Rosemount nuclear-qualified products, contact your local Emerson™
Process Management Sales Representative.

This device is intended for use in temperature monitoring applications and should not be
used in control and safety applications.

If pipe/duct wall is less than 0.125-in. (3.2mm) use extreme caution when installing sensor.
Thin walls can deform during welding, installation, or from the weight of a cantilevered
flowmeter. These installations may require a fabricated outlet, saddle, or external
flowmeter support. Consult factory for assistance.
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Section 1 Introduction

1.1 Using this manual

This product manual provides installation, configuration, calibration, troubleshooting, and
maintenance instructions for the Rosemount® Annubar® Flowmeter Series.

Section 2: Installation

" Installation flowchart and checklist
" Orienting, mounting, and installing the flowmeter
" Connecting the Wiring

Section 3: Commissioning
" Calibrating the flowmeter

Section 4: Operation and Maintenance

" Troubleshooting information
" Disassembly
] RTD maintenance

Appendix A: Specifications and Reference Data
" Specifications

" Dimensional drawings

Appendix B: Product Certifications
" Approvals certifications

" Installation drawings

Information in this manual applies to circular pipes only. Consult Rosemount Customer Central
forinstructions regarding use in square or rectangular ducts.

Introduction 1
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1.2 Product recycling/disposal

Recycling of equipment and packaging should be taken into consideration and disposed of in
accordance with local and national legislation/regulations.

2 Introduction
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Section 2 Installation

Saf Y MBS SAGES vttt ettt e page 3
Receiving and iNSpection . ... ...ttt e page 3
CONSIAEratioNS ..\ v ittt e e e page 4
Installation flowchartand checklist.......... ... .o i page 6
MOUNEING .« e ettt ettt e e e et e et e e e e page 8
INStAllation .. ..ot e e page 22
Wire the transmitter ... ...t e e e page 59
2.1 Safety messages

2.2

Installation

Instructions and procedures in this section may require special precautions to ensure the safety
of the personnel performing the operations. Refer to the following safety messages before
performing any operation in this section.

ACAUTION

If pipe/duct wall is less than 0.125-in. (3.2mm) use extreme caution when installing sensor.
Thin walls can deform during welding, installation, or from the weight of a cantilevered
flowmeter. These installations may require a fabricated outlet, saddle, or external
flowmeter support. Consult factory for assistance.

Explosions could result in death or serious injury.
m Do not remove the transmitter cover in explosive atmospheres when the circuit is live.

m  Before connecting a Field Communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or
non-incendive field wiring practices.

m  Verify the operating atmosphere of the transmitter is consistent with the appropriate
hazardous locations certifications.

m  Both transmitter covers must be fully engaged to meet explosion-proof requirements.
Failure to follow these installation guidelines could result in death or serious injury.
m  Make sure only qualified personnel perform the installation.

Receiving and inspection

Flowmeters are available in different models and with different options, so it is important to
inspect and verify that the appropriate model was delivered before installation.

Upon receipt of the shipment, check the packing list against the material received and the
purchase order. All items are tagged with a sales order number, serial number, and customer tag
number. Report any damage to the carrier.
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2.3
2.3.1

2.3.2

Considerations

Limitations

Structural

Structural limitations are printed on the sensor tag. Exceeding structural limitations may cause
sensor failure.

Functional

The most accurate and repeatable flow measurement occurs in the following conditions:

u The structural limit differential pressure, as printed on the sensor tag, is not exceeded.

n The instrument is not used for two-phase flow or for steam service below saturation
temperature.

n Install the flowmeter in the correct location within the piping branch to prevent

measurement inaccuracies caused by flow disturbances.

= The flowmeter can be installed with a maximum misalignment of 3 degrees (see Figure
2-1). Misalignment beyond 3 degrees will cause flow measurement errors.

Figure 2-1. Permissible Misalignment

Environmental

Mount the flowmeter in a location with minimal ambient temperature changes. Appendix A:
Specifications and Reference Data lists the temperature operating limits. Mount to avoid
vibration, mechanical shock, and external contact with corrosive materials.

Access requirements

Consider the need to access the flowmeter when choosing an installation location and
orientation.

Installation
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Process flange orientation

Orient the process flanges on a remote mounted flowmeter so that process connections can be
made. For safety reasons, orient the drain/vent valves so that process fluid is directed away from
technicians when the valves are used. In addition, consider the possible need for a testing or
calibration input.

Housing rotation
The electronics housing may be rotated up to 180 degrees (left or right) to improve field access

to the two compartments or to better view the optional LCD meter. To rotate the housing,
release the housing rotation set screw and turn the housing up to 180 degrees.

Electronics housing

Terminal side

The circuit compartment should not routinely need to be opened when the unitis in service.
Wiring connections are made through the conduit openings on the top or side of the housing.
The field terminal side is marked on the electronics housing. Mount the flowmeter so that the
terminal side is accessible. A 0.75-in. (19 mm) clearance is required for cover removal. Use a
conduit plug on the unused side of the conduit opening. A 3-in. (76 mm) clearance is required
for cover removal if a meter is installed.

Cover installations

Always install the electronics housing covers metal-to-metal to ensure a proper seal.

Figure 2-2. Transmitter Housing

Rosemount® 3051S Rosemount 3051C Rosemount 2051C
MultiVariable™ Transmitter Transmitter Transmitter

STEAYA

Installation 5
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2.4 Installation flowchart and checklist

Figure 2-3 is an installation flowchart that provides guidance through the installation process.
Following the figure, an installation checklist has been provided to verify that all critical steps
have been taken in the installation process. The checklist numbers are indicated in the

flowchart.

Figure 2-3. Installation Chart

Unpack instrument

Y

Review product manual

L]

Verify proper installation location

Steps 1,2

Hazardous
location?

Review AppendixB | Step 3

See appropriate transmitter manual

for bench configuration information

A

No

Y
Verify model
Step 4 | indicated on tag

Remote
mounted

Step 5-9

Install flowmeter

Install hardware

Y

Install transmitter

mounted
electronics?

Step 11-14

Commission the transmitter. See appropriate
transmitter manual for bench configuration
information.

Installation
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The following is a summary of the steps required to complete a flowmeter installation. If thisis a
new installation, begin with Step 1. If the mounting is already in place, verify the hole size and
fittings match the recommended specifications (see Table 2-3 on page 23) and begin with Step

5.

1. Determine where the flowmeter is to be placed within the piping system.

2. Establish the proper orientation as determined by the intended application.

3. Review Appendix B: Product Certifications and determine if the flowmeter is located in
a hazardous location.

4, Confirm the configuration.

5. Drill the correct sized hole into the pipe and deburr. Do not torch-cut holes. If installing
a wafer-style Annubar flowmeter, place the flowmeter between raised-face flanges,
utilizing the centering ring to install the flowmeter, and skip to Step 11.

6. Forinstruments equipped with opposite-side support, drill a second hole 180° from the
first hole.

7. Weld the mounting per plant welding procedures.

8. Measure the pipe’s internal diameter (ID), preferably at 1 X ID from the hole (upstream
or downstream).

Note

To maintain published flowmeter accuracy, provide the pipe ID when purchasing the flowmeter.

9. Check the set-up of the instrument assembly to the pipe.
10. Install the flowmeter.
11. Wire the instrument.

12. Supply power to the flowmeter.
13. Perform a trim for mounting effects.
14. Check for leaks.

15. Commission the instrument.

Installation 7
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2.5
2.5.1

2.5.2

2.5.3

Mounting

Tools and supplies

Tools required include the following:

n Open end or combination wrenches (spanners) to fit the pipe fittings and bolts: °/16-in.,
5[s-in., and 7[s-in

m Adjustable wrench: 15-in. (1'/2-in. jaw)

" Nut driver: 3[s-in. for vent/drain valves (or 3[s-in. wrench)

= #1 Phillip’s screwdriver

u Standard screwdrivers: '/4-in. and '[s-in. wide

u 14-in. Pipe wrench

" Wire cutters/strippers

" ’[16-in. box wrench (required for the ferry head bolt design)

Supplies required include the following:

= '[2-in. tubing or '/2-in. pipe (recommended) to hook up the electronics to the sensor
probe. The length required depends upon the distance between the electronics and the
sensor

u Fittings including (but not limited to)

- Two tube or pipe tees (for steam or high temperature liquid) and
- Six tube/pipe fittings (for tube)

" Pipe compound or PTFE tape (where local piping codes allow)

Mounting brackets

Mounting brackets are provided with any flowmeter order with a remote mounted transmitter to
facilitate mounting to a panel, wall, or 2-in. (50.8 mm) pipe. The bracket option for use with the
Coplanar flange is 316 SST with 316 SST bolts.

When installing the transmitter to one of the mounting brackets, torque the bolts to 125 in-Ib.
(169 N-m).

Bolt installation guidelines

The following guidelines have been established to ensure a tight flange, adapter, or manifold
seal. Only use bolts supplied with the instrument or sold by the factory.

The instrument is shipped with the coplanar flange installed with four 1.75-in. (44.5 mm) flange
bolts. The following bolts also are supplied to facilitate other mounting configurations:

m Four 2.25-in. (57.2 mm) manifold/flange bolts for mounting the coplanar flange on a
three-valve manifold. In this configuration, the 1.75-in. (44.5 mm) bolts may be used to
mount the flange adapters to the process connection side of the manifold.

n (Optional) If flange adapters are ordered, four 2.88-in. (73.2 mm) flange/adapter bolts
for mounting the flange adapters to the coplanar flange.

Installation
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Stainless steel bolts supplied by Rosemount Inc. are coated with a lubricant to ease installation.
Carbon steel bolts do not require lubrication. Do not apply additional lubricant when installing
either type of bolt. Bolts supplied by Rosemount Inc. are identified by the following head
markings:

Carbon Steel Head Markings
(CS)
Stainless Steel Head Markings 316 BSM 2%
(SST) ® 316

Figure 2-4. Coplanar Mounting Bolts and Bolting Configurations for Coplanar Flange
Transmitter with 3-valve manifold,
manifold/flange bolts,
flange adapters, and
flange[adapter bolts

Transmitter with
optional flange adapters
and flange[adapter bolts

Transmitter with
flange bolts

225(57)x4
1.75(43) x 4 288 (5 xa

1.75 (44) x 4
Description Size in. (mm)
Flange bolts (4) 1.75-in. (44 mm)

Flange/adapter bolts (4) 2.88-in. (73 mm)
Manifold/flange bolts (4) 2.25-in. (57 mm)

2.5.4 Instrument manifolds

Figure 2-5 on page 10 identifies the valves on a 5-valve and a 3-valve manifold. Table 2-1 on
page 10 explains the purpose of these valves.

An instrument manifold is recommended for all installations. A manifold allows an operator to
equalize the pressures prior to the zero calibration of the transmitter as well as to isolate the
electronics from the rest of the system without disconnecting the impulse piping. Although a
3-valve manifold can be used, a 5-valve manifold is recommended.

5-valve manifolds provide a positive method of indicating a partially closed or faulty equalizer
valve. A closed faulty equalizer valve will block the DP signal and create errors that may not be
detectable otherwise. The labels for each valve will be used to identify the proper valve in the
procedures to follow.

Installation 9
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Note

Some recently-designed instrument manifolds have a single valve actuator, but cannot perform
all of the functions available on standard 5-valve units. Check with the manufacturer to verify
the functions that a particular manifold can perform. In place of a manifold, individual valves
may be arranged to provide the necessary isolation and equalization functions.

Figure 2-5. Valve Identification for 5-Valve and 3-Valve Manifolds
5-valve manifold 3-valve manifold

To PH # f To PL To PH # # To PL

0 @ mv L 0 me

MH«E@@%QEH@:H»ML MH {@Fﬁmﬁg Eﬁ@:ﬂ»m

MEH MEL
X7 X7
DVH DVL DVH DVL
B B
O) O)
O @

Table 2-1. Description of Impulse Valves and Components

Name | Description Purpose

Manifold and impulse pipe valves

PH Primary Sensor - High Pressure Isolates the flowmeter sensor from the impulse piping

system

PL Primary Sensor - Low Pressure

DVH Drain/Vent Valve - High Pressure

Drains (for gas service) or vents (for liquid or steam
service) the DP electronics chambers

DVL Drain/Vent Valve - Low Pressure
MH Manifold - High Pressure Isolates high side or low side pressure from the
ML Manifold - Low Pressure process.

MEH Manifold Equalizer — High Pressure | ajjqus high and low pressure side access to the vent

valve, or for isolating the process fluid

MEL Manifold Equalizer - Low Pressure

ME Manifold Equalizer Allows high and low side pressure to equalize
MV Manifold Vent Valve Vents process fluid

Components

1 Transmitter Reads Differential Pressure

2 Manifold Isolates and equalizes transmitter

3 Vent Chambers Collects gases in liquid applications.

4 Condensate Chamber Collects condensate in gas applications.

10 Installation
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2.5.5 Straight run requirements

Use the following to aid in determining the straight run requirements.
Table 2-2. Straight Run Requirements

In plane Out of plane Upstream dimensions E 2
h g ;
i c
Without straightening .W't . € g
straightening | 2 E
vanes O =
vanes a®©
Inplane A | Out of planeA | A’ C (& B
&‘ | ‘E 8 10 N/A | N/JA | NJA 4
1 ‘ A A B-‘
c’ C
% j‘* T N/A N/A 8 4 4 4
é\ = \ [
oy
Single elbow with straightening vanes
Double elbows in plane
A——=—i=B
D
\ — \ \
| 1 16 NJA | NJA | NA | 4
2t
© = “‘ NJA NJA 8 | 4 | 4 | 4
\ == \ \
¢ |~
Double elbow in plane with straightening
vanes
Double elbows out of plane
-B
g o]
[ \g
o A—] 23 28 N/A | NJA | NJA 4
3 }—*BT
H——F = NJA NJA 8 | 4 | 4 | 4
C—=—t=-C
Dt
Double elbows out of plane with
straightening vanes
Reducer
iy
P T———T1 17§
A==+ 12 12 NJA| NA | NA | 4
! i
@:‘ — ‘ [ ( N/A N/A 8 4 4 4
pedaae I
A B
Reducer with straightening vanes

Installation 11
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Table 2-2. Straight Run Requirements

In plane Outofplane Upstream dimensions E g
@
With g e
Without straightening Jurn £ 9
straightening | 3 E
vanes o :=
vanes Qv
Inplane A | Out of planeA | A’ C C B
Expander
(]
] = [ [T
e A——=t=B~ 18 18 N/A | NA | NA| 4
5
7 N/A N/A 8 4 4 4
e
A R
Expander with straightening Vanes
Valve
F
M1
; A e 30 30 NJA | NJA| NA | 4
6
\ — \ m N/A N/A 8 4 4 4
O
niieaia I
Valve with straightening Vanes
Note

If proper lengths of straight run are not available, position the mounting such that 80%
of the run is upstream and 20% is downstream.

“In Plane A” means the sensoris in the same plane as the elbow. “Out of Plane A” means
the sensor is perpendicular to the plane of the elbow.

The information contained in this manual is applicable to circular pipes only. Consult
the factory for instructions regarding use in square or rectangular ducts.

Straightening vanes may be used to reduce the required straight run length.

The last row in Table 2-2 applies to gate, globe, plug, and other throttling valves that are
partially opened, as well as control valves.

12
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Figure 2-6. Mounting Configuration

Integral mount Remote mount

A. Annubar sensor C. Transmitter
B. Mounting hardware (Annubar type)

Note
The direct-mounted flowmeter is usually shipped with the transmitter assembled to the sensor,
unless it is ordered with a Remote-mount Transmitter Connection Platform.

Installation 13
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2.5.6

14

Flowmeter orientation
Liquid

Due to the possibility of air getting trapped in the Annubar sensor, it should be located
according to Figure 2-7 for liquid applications. It should be mounted between 15° to 45° from
vertical down to ensure that air is vented from the Annubar sensor, and that sediment or solid
particles are not collected within the Annubar sensor.

For liquid applications, mount the side drain/vent valve upward to allow the gases to vent. In
vertical lines, the Annubar sensor can be installed in any position around the circumference of
the pipe, provided the vents are positioned properly for bleeding or venting. Vertical pipe
installations require more frequent bleeding or venting, depending on the location.

For a remote mounted transmitter, mount the transmitter below the process piping, adjust 10°
to 15° above direct vertical down. Route the impulse piping down to the transmitter and fill the
system with cool water through the two cross fittings.

Figure 2-7. Liquid Applications
Direct mount

Horizontal liquid Vertical liquid

Flow ——»

Recommended
zone 30°

Recommended / 30°
zone 30°

Remote mount

Horizontal liquid Vertical liquid

Installation
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Gas

Figure 2-8 illustrates the recommended location of the flowmeter in gas applications. The
sensor should be located on the upper half of the pipe, at least 45° above the horizontal line.

For gas applications, mount the drain/vent valve downward to allow liquid to drain. In vertical
lines, the Annubar sensor can be installed in any position around the circumference of the pipe,
provided the vents are positioned properly for bleeding or venting. Vertical pipe installations
require more frequent bleeding or venting, depending on the location.

For a remote mounted transmitter, secure the transmitter above the Annubar sensor to prevent
condensible liquids from collecting in the impulse piping and the DP cell.

Figure 2-8. Gas Applications
Direct mount

Horizontal gas Vertical gas

Flow -a—m

Recommended
zone 90°

Remote mount

Vertical gas

Installation 15
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16

Steam

In steam applications, fill the lines with water to prevent the steam from contacting the
transmitter. Condensate chambers are not required because the volumetric displacement of the
transmitter is negligible.

For a remote mounted transmitter, mount the transmitter below the process piping, adjust to
10° to 15° above direct vertical down. Route the impulse piping down to the transmitter and fill
the system with cool water through the two cross fittings.

Top mounting for steam applications is an appropriate mounting option in many cases. Consult
Rosemount Customer Central for instructions regarding steam on top mounting.

Figure 2-9 illustrates the recommended location of the flowmeter in steam applications.

Figure 2-9. Steam Applications
Direct mount

Horizontal steam Vertical steam

Flow ———m

Note: Downward flow is not recommended.

Recommended
zone 30°

Recommended / 30°
zone 30°

Remote mount

Horizontal steam Vertical steam

Installation
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2.5.7

Figure 2-10. Top Mounting for Steam(")
Direct mount Remote mount

Horizontal top mounting for steam

Recommended zone
60°

60° 60°

Note
For wet steam, do not mount the flowmeter at the direct vertical position. Mounting at an angle
will avoid measurement inaccuracy due to water running along the bottom of the pipe.

Remote mounted transmitter

Instrument head connections differ between horizontal and vertical pipes. For horizontal lines,
the instrument connections are parallel to the pipe and for vertical lines, the instrument
connection are perpendicular.

Valves and fittings

Throughout the remote mounting process:

= Use only valves, fittings, and pipe thread sealant compounds that are rated for the
service pipeline design pressure and temperature as specified in Appendix A:
Specifications and Reference Data.

u Verify that all connections are tight and that all instrument valves are fully closed.

u Verify that the Annubar sensor is properly oriented for the intended type of service:
liquid, gas, or steam (see “Flowmeter orientation” on page 14).

Impulse piping

Impulse piping connects a remote mounted transmitter to the Annubar sensor. Temperatures in
excess of 250 °F (121 °C) at the transmitter will damage electronic components; impulse piping
allows service flow temperatures to decrease to a point where the transmitter is no longer
vulnerable.

1. Consult with RCC to determine if this installation is right for your application.

Installation

17



Section 2: Installation

September 2015

Reference Manual
00809-0100-4809, Rev DA

18

The following restrictions and recommendations apply to impulse piping location.

Piping used to connect the Annubar sensor and transmitter must be rated for
continuous operation at the pipeline-designed pressure and temperature.

Impulse piping that runs horizontally must slope at least 1-in. per foot (83 mm/m).

With the Annubar mounted below the pipe, impulse piping must slope downwards
(toward the transmitter) for liquid and steam applications.

With the Annubar sensor mounted above the pipe, impulse piping must slope up
(toward from the transmitter) for gas applications.

For applications where the pipeline temperature is below 250 °F (121 °C), the impulse
piping should be as short as possible to minimize flow temperature changes. Insulation
may be required.

For applications where pipeline temperature is above 250 °F (121 °C), the impulse
piping should have a minimum length of 1-ft. (0.30 m) for every 100 °F (38 °C) over
250 °F (121 °C), which is the maximum operating transmitter temperature. Impulse
piping must be uninsulated to reduce fluid temperature. All threaded connections
should be checked after the system comes up to temperature, because connections
may be loosened by the expansion and contraction caused by temperature changes.

A minimum of '/2-in. (12mm) outer diameter (OD) stainless steel tubing with a wall
thickness of at least 0.035-in. is recommended.

Outdoor installations for liquid, saturated gas, or steam service may require insulation
and heat tracing to prevent freezing.

For installations where the transmitter is more than 6-ft. (1.8m) from the Annubar
sensor, the high and low impulse piping must be run together to maintain equal
temperature. They must be supported to prevent sagging and vibration.

Threaded pipe fittings are not recommended because they create voids where air can
become entrapped and have more possibilities for leakage.

Run impulse piping in protected areas or against walls or ceilings. If the impulse piping
is run across the floor, ensure that it is protected with coverings or kick plates. Do not
locate the impulse piping near high temperature piping or equipment.

Use an appropriate pipe sealing compound rated for the service temperature on all
threaded connections. When making threaded connections between stainless steel
fittings, Loctite® PST® Sealant is recommended.

Installation
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2.5.8 Flo-Tap models
Gas

Figure 2-11. Gas Service
Direct mount

Horizontal gas Vertical gas

Flow -a—m

Recommended zone
30°

Remote mount

Vertical gas
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Liquid

Figure 2-12. Liquid Service
Direct mount

Vertical liquid

Horizontal liquid

Flow —m=

Note: Downward flow is not recommended.

: >
o
g

Recommended zone

Remote mount
Vertical liquid

Installation
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Steam

Figure 2-13. Steam
Direct mount

Vertical steam

Horizontal steam

Flow —m

Note: Downward flow is not recommended.

: >
(=}
o

Recommended zone

Remote mount

Vertical steam
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2.6 Installation

This manual contains the horizontal and vertical installation procedures for the Pak-Lok,
Flanged, Flange-Lok, Threaded Flo-Tap, Flanged Flo-tap, and Main Steam Annubar sensor
models. For installation of the Compact Annubar Flowmeters, see Reference Manual (document
number 00809-0100-4810).

2.6.1 Pak-Lok Annubar sensor type (for 485 Annubar Flowmeters)

Figure 2-14 identifies the components of the Pak-Lok assembly.

Figure 2-14. Components

Transmitter and housing are shown for clarity purposes - only supplied if ordered.

A. Direct mount transmitter connection with valves G. Coplanar flange with drain vents
B. Nuts H. O-rings (2)

C. Follower I. Compression plate

D. Packing rings (3) J. Retaining ring

E. Studs K. 485 Annubar sensor

F. Transmitter L. Pak-Lok body
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Step 1: Determine the proper orientation
Refer to “Mounting” on page 8 for straight run requirements and orientation information.

Step 2: Drill a hole into the pipe

1. Determine the drill hole size based on the sensor size of sensor width.

2. Determine the sensor size based on the width of the Annubar sensor. See Table 2-3.

3. From the previous steps, select the location to drill the hole.

4, Determine the diameter of the hole to be drilled according to the specifications in
Table 2-3 and drill the hole with a hole saw or drill. Do not torch cut the hole.

~

O

Drill to Hole Size

O O

P/N: 28-109001-922 Rev. AC

Table 2-3. 485 Sensor Size|Hole Diameter Chart

Sensorsize  Sensor width Hole diameter Note: Drill the hole 1807 from
) the first hole for opposite-
1 0.590-in. 3/4in. +'[32-in. (0.8 MM) | side support models.
(14.99 mm) (19 mm) —0.00
5 1.060-in. 15)16-in. +'[15-in. (1.6 mm)
(26.92 mm) (34 mm) ~0.00 ;
. . 116-i Drill the appropriate diameter
3 1.935-in. 21/2'"1- * /16 in. (1.6 mm) hole through the pipe wall.
(49.15 mm) (64 mm) ~0.00
5. If opposite-side support coupling is supplied, a second identically sized hole must be

drilled opposite the first hole so that the sensor can pass completely through the pipe.
(To determine an opposite-side support model, measure the distance from the tip of
the first slot or hole. If the distance is greater than 1-in. (25.4 mm), it is the
opposite-side model.) To drill the second hole, follow these steps:

a. Measure the pipe circumference with a pipe tape, soft wire, or string (for the most
accurate measurement the pipe tape needs to be perpendicular to the axis of flow).

b. Divide the measured circumference by two to determine the location of the second
hole.

c. Re-wrap the pipe tape, soft wire, or string from the center of the first hole. Then, using
the number calculated in the preceding step, mark the center of what will become the
second hole.

d. Using the diameter determined from Table 2-3, drill the hole into the pipe with a hole
saw or drill. Do not torch cut the hole.

6. Deburr the drilled hole(s) on the inside of the pipe.

Installation 23
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Step 3: Weld the mounting hardware

1.

Center the Pak-Lok body over the mounting hole, gap '/1s-in. (1.5 mm) and place four
1/4-in. (6 mm) tack welds at 90° increments.

Check alignment of the Pak-Lok body both parallel and perpendicular to the axis of
flow. If alignment of mounting is within tolerances (see Figure 2-15), finish weld per
local codes. If alignment is outside of specified tolerance, make adjustments prior to
finish weld.

Figure 2-15. Alignment

LMH

FLOW >

iy

A. Tack welds

4.

If opposite side support is being used, center the fitting for the opposite side support
over the opposite side hole, gap '[16-in. (1.5 mm) and place four '/+-in. (6 mm) tack
welds at 90° increments. Insert the sensor into the mounting hardware. Verify that the
tip of the bar is centered in the opposite side fitting and verify that the plug will fit
around bar. If the bar is centered in the fitting and plug fits around the bar, finish weld
perlocal codes. If the alignment of the bar does not allow enough clearance to insert
the opposite side plug, make the necessary adjustments prior to making the finish
weld.

To avoid serious burns, allow the mounting hardware to cool before continuing.

Step 4: Insert Annubar sensor

After the mounting hardware has cooled, use the following steps for installation.

1.

2.

Thread studs into the Pak-Lok body.

To ensure the flowmeter contacts the opposite side wall, mark the tip of the sensor with
amarker. (Do not mark if the sensor was ordered with special-cleaned option code P2 or
PA.)

Insert the flowmeter into the Pak-lok body until the sensor tip contacts the pipe wall (or
support plug). Rotate the flowmeter back and forth.

Remove the flowmeter.
Serial No. Date
Model

Customer Tag

Pipe I.D. Wall
Max. Allow FlowRate

Max. Insert/Retract Flow

Max. Press. @ Temp
Span (20mA)

00-370000-2X1 Rev. AC

@)
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Verify the sensor tip made contact with the pipe wall by removing the pipe and
ensuring that some of the marker has been rubbed off. For special-cleaned Annubar
sensors, look for wear marks on the tip. If the tip did not touch the wall, verify pipe
dimensions and the height of mounting body from the outer diameter of the pipe and
re-insert.

Align the flow arrow with the direction of flow. Re-insert the flowmeter into the Pak-Lok
body and install the first packing ring on the sensor between the lock ring and the
packing follower. Take care not to damage the split packing rings.

Push the packing ring into the Pak-Lok body and against the weld lock ring. Repeat this
process for the two remaining rings, alternating the location of the packing ring split by
180°.

Figure 2-16. Packing Ring Detail

A. Retaining ring

B. Compression plate
C. Follower

D. Packing rings (3)

Installation

Y 0 1. Install the first Packing Ring underneath the Follower.

n» 1 2. Use the Follower and the Compression Plate to compress
the first Packing Ring against the Retaining Ring.

4. Use the Follower and the Compression Plate to compress
the second Packing Ring against the first Packing Ring.

3. Install the second Packing Ring underneath the Follower.
m Alternate packing ring splits by 120 degrees to each other.

5. Install the third Packing Ring underneath the Follower.

6. Use the Follower and the Compression Plate to compress
the third Packing Ring against the second Packing Ring.

25
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8. Tighten the nuts onto the studs:

m Place the included split-ring lock washer between each of the nuts and the
compression plate. Give each nut one half ('/2) turn in succession until the split-ring
lock washer is flat between the nut and the compression plate.

Sensor size Torque
1 40-in./Ib (4.52 Nm)
2 100-in./Ib (11.30 Nm)
3 250-in./Ib (28.25 Nm)

= Inspect the unit for leakage; if any exists, tighten the nuts in one-quarter ('/4) turn
increments until there is no leakage.

Note
On sensor size (1), failure to use the split-ring lock washers, improper washer orientation, or
over-tightening the nuts may result in damage to the flowmeter.

Figure 2-17. Split-Ring Lock Washer Orientation
Before Tightening After Tightening

. A .
N N
N N
\ \
L \
1|
] ]
/D /
7 7
/ e
e e
A. Stud C. Split ring lock washer
B. Nut D. Compression plate

Note
Pak-Lok sealing mechanisms generate significant force at the point where the sensor contacts

the opposite pipe wall. Caution needs to be exercised on thin-walled piping (ANSI Schedule 10
and below) to avoid damage to the pipe.
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Installation

Figure 2-18. Complete Installation of Pak-Lok

A—m— fg—

Y

2
— |
_ |
X

C—— - D
A. Gap C. Packing rings (3)
B. Weld ring D. Follower

Figure 2-18 shows a view of the Pak-Lok Annubar sensor when installation is completed. Please
note that there should be a gap between the Pak-Lok Body and the Weld Ring.

Step 5: Mount the transmitter

Direct mount head

With valves

m Place PTFE O-rings into grooves on the face of head.

" Align the high side of the transmitter to the high side of the probe (“Hi” is stamped on
the side of the head) and install.

= Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).

Without valves

u Place PTFE O-rings into grooves on the face of head.

m To install a manifold, orient the equalizer valve or valves so they are easily accessible.
Install manifold with the smooth face mating to the face of the head. Tighten in cross
pattern to a torque of 400 in-Ib. (45 N-m).

m Place PTFE O-rings into grooves on the face of the manifold.

" Align the high side of the transmitter to the high side of the probe (“Hi” is stamped on
the side of the head) and install.

= Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).
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Flanged with opposite side support Annubar sensor type
(for 485 and 585 Annubar Flowmeters)

Figure 2-19 identifies the components of the Flanged assembly.

Figure 2-19. Components

Transmitter and housing are shown for clarity purposes - only supplied if ordered.

A. O-rings (2) G. Transmitter

B. Direct mount transmitter connection with valves H. Coplanar flange with drain vents
C. Studs 1. Sensor flange

D. Gasket J. Mounting flange assembly

E. Nuts K. 485 Annubar sensor

F. Opposites side support

Installation
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Installation

Step 1: Determine the proper orientation

Refer to “Mounting” on page 8 for straight run requirements and orientation information.

Step 2: Drill a hole into the pipe

1. Determine the drill hole size based on the Sensor Size of Sensor Width.

2. Depressurize and drain the pipe.

3. From the previous steps, select the location to drill the hole.

4, Determine the diameter of the hole to be drilled according to the specifications in

Table 2-4 and drill the hole with a hole saw or a drill. Do not torch cut the hole.
Table 2-4. 485 Sensor Size[Hole Diameter Chart

Sensor size | Sensor width Hole diameter Note: Drill the hole 180° from
) the first hole for opposite-
1 0.590-in. 3/a-in, +'[32-in. (0.8 mm) side support models.
(14.99 mm) (19 mm) ~0.00
5 1.060-in. 15ein. | *'1ein. (1.6 mm) )
(26.92 mm) (34 mm) ~0.00
3 1.935-in. 2'/2-in. *'he-in. (1.6 mm) Drill the appropriate diameter
(49.15 mm) (64 mm) ~0.00 hole through the pipe wall.
Table 2-5. 585 Sensor Size[Hole Diameter Chart
Sensorsize | Sensor width Hole diameter Note: Drill the hole 180° from
e the first hole for opposite-
. 0.80-in. lg-in. +1/32-in. (0,8 mm) | side support models.
(20.32 mm) (23 mm) ~0.00
- 1.20-in. 1fiein, | *'/ein. (1,6 mm) )
(30.48 mm) (34 mm) ~0.00
2.30-in. 21/2-in. +1/16-in. (1,6 mm) ) o
44 Drill the appropriate diameter
(58.42 mm) (64 mm) ~0.00 hole through the pipe wall.
5. If opposite-side support coupling is supplied, a second identically sized hole must be

drilled opposite the first hole so that the sensor can pass completely through the pipe.
To drill the second hole, follow these steps:

a. Measure the pipe circumference with a pipe tape, soft wire, or string (for the most
accurate measurement the pipe tape needs to be perpendicular to the axis of flow).

b. Divide the measured circumference by two to determine the location of the second
hole.

c. Re-wrap the pipe tape, soft wire, or string from the center of the first hole. Then,
using the number calculated in the preceding step, mark the center of what will
become the second hole.

d. Using the diameter determined from Table 2-4, drill the hole into the pipe with a
hole saw or drill. Do not torch cut the hole.

6. Deburr the drilled holes on the inside of the pipe.
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Step 3: Assemble and check fit-up
For accurate measurement, use the following steps to ensure that Ports A and B are equal
distances from the inside walls of the pipe.
1. Assemble the Annubar sensor to the mounting hardware with the gaskets and bolts.
2. Hand tighten the bolts just enough to hold the position of the sensor centered in the
mounting hardware.
3. Measure the distance from the high point of the weldolet to the first sensing hole, port
B, then subtract /16-in. (1.6 mm).
4, Measure the distance from the end of the transferred length in Step 3 to the last sensing
hole, port A.
5. Compare the numbers obtained in Step 3 and 4.
Small discrepancies can be compensated for with the fit-up of the mounting hardware. Large
discrepancies may cause installation problems or error.
Figure 2-20. Fit-Up Check for Annubar Sensor with Opposite Side Support
1
Hi
Hi
A. The same within '/s-in. (3 mm) D. PortA
B. ODF E. Pipe outside diameter
C.PortB
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Step 4: Weld the mounting hardware
1. Center the Flanged body over the mounting hole, gap '/1e-in. (1.5 mm) and measure the

Installation

distance from the outside diameter of the pipe to the face of the flange. Compare this

to the table below and adjust the gap as necessary.

Table 2-6. 485 and 585 Flange Sizes and ODF per Sensor Size

485 Sensor | 585 Sensor | Flange Pressure Flange size| ODFin.
size size type class rating/type (mm)™
1 1/2-in. 150# RF 3.88(98.6)
3 1/2-in. 3004 RF 4.13(104.9)
6 11/2-in. 6004 RF 4.44(112.8)
A N/9 1/2-in. 9004 RF 4.94(125.5)
F 11/2-in. 15004 RF 4.94 (125.5)
T 11/2-in. 25004 RF 6.76 (171.7)
1 1/2-in. 150# RT) 4.06 (103.1)
1 11 3 11/2-in. 300# RT) 4.31(109.5)
6 11/2-in. 6004 RT| 4.44(112.8)
: N/9 11/2-in. 900# RT] 4.94(125.5)
F 1/2-in. 15004 RT| | 4.94 (125.5)
T 11/2-in. 25004RT| | 6.81(173.0)
1 DN40 PN16 RF 3.21(81.5)
D 3 DN40 PN40 RF 3.21(81.5)
6 DN40 PN100 RF 3.88(98.6)
1 2.0-in. 150# RF 4.13(104.9)
3 2.0-in. 300# RF 4.38(111.3)
A 6 2.0-in. 600# RF 4.75(120.7)
N/9 2.0-in. 900# RF 5.88 (149.4)
F 2.0-in. 15004 RF 5.88 (149.4)
T 3.0-in. 2500# RF 9.88 (251.0)
1 2.0-in. 150# RT) 4.31(119.5)
2 22 3 2.0-in. 300# RT) 4.63(117.6)
. 6 2.0-in. 600# RT| 4.81(122.2)
N 2.0-in. 900# RT| 5.94 (150.9)
F 2.0-in. 15004 RT] 5.94 (150.9)
T 3.0-in. 2500#RT| | 10.00 (254.0)
1 DN50 PN16 RF 3.40(86.4)
D 3 DN50 PN40 RF 3.52(89.4)
6 DN50 PN100 RF 4.30(109.5)
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Table 2-6. 485 and 585 Flange Sizes and ODF per Sensor Size

485 Sensor | 585 Sensor | Flange Pressure Flange size| ODFin.
size size type class rating/type (mm)™

1 3.0-in. 150# RF 4.63(117.6)

3 3.0-in. 300# RF 5.00(127.0)

6 3.0-in. 600# RF 5.38(136.7)

A N/9 4.0-in. 9004 RF 8.19(208.0)

F 4.0-in. 1500# RF 8.56 (217.4)

T 4.0-in. 2500# RF 11.19(284.2)

1 3.0-in. 1504 RT] 4.81(122.2)

44 3 3.0-in. 300# RT] 5.25(133.4)

6 3.0-in. 600# RT| 5.44(138.2)

3 N/9 4.0-in. 9004 RT) 8.25(209.6)

F 4.0-in. 15004 RT] 8.63(219.2)

T 4.0-in.25004RT| | 11.38(289.1)

1 DN80 PN16 RF 3.85(97.8)

D 3 DN80 PN40 RF 4.16 (105.7)

6 DN80 PN100 RF 4.95(125.7)

Tolerances for the ODF dimension above a 10-in. (254 mm) line size is +0.060-in. (1,6 mm). Below 10-in. (254 mm) line size is
+0.030-in. (0,8 mm).

Place four '/s-in. (6-mm) tack welds at 90° increments. Check alignment of the
mounting both parallel and perpendicular to the axis of flow (see Figure 2-21). If
alignment of the mounting is within tolerances, finish weld per local codes. If alignment
is outside of specified tolerance, make adjustments prior to making the finish weld.

¥
ODF

A. Tack welds

3. Center the fitting for the opposite side support over the opposite side hole, gap '/1e-in.
(1.5 mm) and place four '/+-in. (0.5 mm) tack welds at 90° increments. Insert the sensor
into the mounting hardware. Verify that the tip of the bar is centered in the opposite
side fitting and that the plug will fit around bar. If the sensor is centered in the fitting
and plug fits around the sensor, finish weld per local codes. If alignment of the sensor
does not allow enough clearance to insert the opposite side plug, make the necessary
adjustments prior to making the finish weld.

4, To avoid serious burns, allow the mounting hardware to cool before continuing.
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Step 5: Insert the Annubar sensor

1.

4,

If opposite side support is threaded, apply an appropriate thread sealing compound to
the support plug threads and tighten until no leakage occurs.

Align the flow arrow on the head with the direction of flow. Assemble the Annubar
sensor to the mounting flange using a gasket, bolts, and nuts.

If opposite side support is a socket weld fitting, insert the plug into the sockolet fitting
until the parts contact. Retract the plug '/1e-in. (1.5 mm), remove the Annubar sensor
and apply fillet weld per local codes.

Tighten the nuts in a cross pattern to allow even compression of the gasket.

Step 6: Mount the transmitter

Direct mount head

With valves

1.

Place PTFE O-rings into grooves on the face of head.

2. Align the high side of the transmitter to the high side of the probe (“Hi” is stamped on
the side of the head) and install.

3. Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).

Without valves

1. Place PTFE O-rings into grooves on the face of head.

2. To install a manifold, orient the equalizer valve or valves so they are easily accessible.
Install manifold with the smooth face mating to the face of the head. Tighten in cross
pattern to a torque of 400 in-lb. (45 N-m).

3. Place PTFE O-rings into grooves on the face of the manifold.

4, Align the high side of the transmitter to the high side of the probe (“Hi” is stamped on
the side of the head) and install.

5. Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).

Installation
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Flange-Lok model (for 485 Annubar Flowmeters)

Figure 2-22 identifies the components of the Flange-Lok assembly.

Figure 2-22. Components

O N

Transmitter and housing are shown for clarity purposes - only supplied if ordered.

A. O-Rings (2) H. Coplanar flange with drain vents
B. Direct mount transmitter connection with valves I. Compression plate

C. Follower J. Flange-Lok assembly

D. Packing rings (3) K. 485 Annubar sensor

E. Studs L. Mounting flange assembly

F. Gasket M. Nuts

G. Transmitter
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Installation

Step 1: Determine the proper orientation

Refer to “Mounting” on page 8 for straight run requirements and orientation information.

Step 2: Drill a hole into the pipe

1.
2.
3.
4.

Determine the drill hole size based on the Sensor Size of Sensor Width.
De-pressurize and drain the pipe.
Select the location to drill the hole.

Determine the diameter of the hole to be drilled according to the specifications in
Table 2-7 and drill the hole with a hole saw or a drill. Do not torch cut the hole.

Table 2-7. Drill Hole into Pipe

Sensorsize| Sensor width Hole diameter Note: Drill the hole 180° from the
. first hole for opposite-side support

0.590-in. 3a-in. +132-in. (0.8 mm) | -l PP i
(14.99 mm) (19 mm) -0.00

1.060-in. 15)16-in. | *+'e-in. (1.6 mm)
(26.92 mm) (34 mm) -0.00 B

Ty

1.935-in. 21/2_in' ! /16 o (1 ° mm) Drill the appropriate diameter hole

(49.15mm) (64 mm) -0.00 through the pipe wall.

If opposite-side support coupling is supplied, a second identically sized hole must be
drilled opposite the first hole so that the sensor can pass completely through the pipe.
(To determine an opposite-side support model, measure the distance from the tip of
the first slot or hole. If the distance is greater than 1-in. (25.4 mm), it is the
opposite-side model.) To drill the second hole, follow these steps:

a. Measure the pipe circumference with a pipe tape, soft wire, or string (for the most
accurate measurement the pipe tape needs to be perpendicular to the axis of flow).

b. Divide the measured circumference by two to determine the location of the second
hole.

c. Re-wrap the pipe tape, soft wire, or string from the center of the first hole. Then,
using the number calculated in the preceding step, mark the center of what will
become the second hole.

d. Using the diameter determined from Table 2-7, drill the hole into the pipe with a
hole saw or drill. Do not torch cut the hole.

Deburr the drilled hole or holes on the inside of the pipe.
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Step 3: Weld the mounting hardware

Center the Flange-Lok body over the mounting hole, gap '/1-in. (2 mm) and measure
the distance from the OD of the pipe to the face of the flange. Compare this to the table
below and adjust the gap as necessary.

Table 2-8. 485 and 585 Flange Sizes and ODF Per Sensor Size

485 Sensor size | Flangetype | Pressure class Irzlaat?r?ge[ts;/zsl 81?:1;'(11)
1 1'/2-in. 1504 RF 3.88(98.6)
3 1/2-in. 3004 RF 4.13(104.9)
6 1/2-in. 6004 RF 4.44(112.8)
A N 1/2-in. 9004 RF 4.94(125.5)
F 1'/2-in. 1500# RF 4.94(125.5)
T 1/2-in. 2500# RF 6.76 (171.7)
1 1/2-in. 1504 RT| 4.06(103.1)
1 3 1/2-in. 3004 RT| 4.31(109.5)
. 6 1/2-in. 6004 RT| 4.44(112.8)
N 1/2-in. 9004 RT| 4.94(125.5)
F 1'/2-in. 15004# RT) 4.94(125.5)
T 1/2-in. 25004# RT) 6.81(173.0)
1 DN40 PN16 RF 3.21(81.5)
D 3 DN40 PN40 RF 3.21(81.5)
6 DN40 PN100 RF 3.88(98.6)
1 2.0-in. 1504 RF 4.13(104.9)
3 2.0-in. 300# RF 4.38(111.3)
6 2.0-in. 600# RF 4.75(120.7)
A N 2.0-in. 900# RF 5.88(149.4)
F 2.0-in. 1500# RF 5.88(149.4)
T 3.0-in. 2500# RF 9.88(251.0)
1 2.0-in. 1504 RT) 4.31(119.5)
2 3 2.0-in. 3004 RT) 4.63(117.6)
6 2.0-in. 600# RT| 4.81(122.2)
: N 2.0-in. 9004 RTJ 5.94 (150.9)
F 2.0-in. 1500# RT] 5.94(150.9)
T 3.0-in. 2500# RT) 10.00 (254.0)
1 DN50 PN16 RF 4.63(117.6)
D 3 DN50 PN40 RF 5.00 (127.0)
6 DN50 PN100 RF 5.38(136.7)
Installation



Reference Manual Section 2: Installation
00809-0100-4809, Rev DA September 2015

Table 2-8. 485 and 585 Flange Sizes and ODF Per Sensor Size

485 Sensorsize | Flangetype | Pressure class I::lirr?:[:;f:el (On?;;a)

1 3.0-in. 150# RF 4.63(117.5)

A 3 3.0-in. 300# RF 5.00(126.9)

6 3.0-in. 600# RF 5.38(136.6)

1 3.0-in. 150# RTJ 4.81(122.2)

3 R 3 3.0-in. 300# RT] 5.25(133.4)

6 3.0-in. 600# RT) 5.44(138.2)

1 DN80 PN16 RF 3.85(97.8)

D 3 DN80 PN40 RF 4.16(105.7)

6 DN80 PN100 RF 4.95(125.7)

1. Tolerances for the ODF dimension above a 10-in. (254 mm) line size is +0.060-in. (1,6 mm). Below 10-in. (254 mm) line size is
+0.030-in. (0,8 mm).

2. Place four '/s-in. (6-mm) tack welds at 90° increments. Check alignment of the
mounting both parallel and perpendicular to the axis of flow (see Figure 2-23). If
alignment of the mounting is within tolerances, finish weld per local codes. If outside of
specified tolerance, make adjustments prior to making the finish weld.

Figure 2-23. Alignment

ODFI | é

A. Tack welds

3. If opposite side support is being used, center the fitting for the opposite side support
over the opposite side hole, gap '[16-in. (1.5 mm) and place four '/+-in. (6-mm) tack
welds at 90° increments. Insert the sensor into the mounting hardware. Verify that the
tip of the baris centered in the opposite side fitting and that the plug will fit around the
bar. If the sensoris centered in the fitting and plug fits around the sensor, finish weld per
local codes. If alignment of the sensor does not allow enough clearance to insert the
opposite side plug, make the necessary adjustments prior to making the finish weld.
The Annubar sensor must be removed before welding or installing the opposite side

support plug.

4, To avoid serious burns, allow the mounting hardware to cool before continuing.
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Step 4: Insert into pipe

1. After the mounting hardware has cooled, use the following steps for installation.

2. Assemble the sensor flange to the mounting flange using gasket, studs, and nuts.

3. Tighten the nuts in a cross pattern to allow even compression of the gasket.

4, Thread studs into Flange-Lok body.

5. To ensure the flowmeter contacts the opposite side wall, mark the tip of the sensor with
amarker. (Do not mark if the sensor was ordered with special-cleaned option code P2 or
PA.)

6. Insert the flowmeter into the Flange-lok body until the sensor tip contacts the pipe wall
(or support plug), rotating back and forth.

7. Remove the flowmeter.

8. Verify the sensor tip made contact with the pipe wall by ensuring that some of the
marker has been rubbed off. For special-cleaned bars, look for wear marks on the tip. If
the tip did not touch the wall, verify pipe dimensions and the height of the mounting
body from the OD of the pipe and re-insert.

9. Re-insert the flowmeter into the Flange-Lok body and install the first packing ring on
the sensor between the lock ring and the packing follower. Take care not to damage the
split packing rings.

10. Push the packing ring into the Flange-Lok body and against the weld retaining ring.
Repeat this process for the two remaining rings, alternating the location of the packing
ring split by 180°.

Figure 2-24. Packing Ring Detail

A
\ c
e
I B mﬂ[
D
A. Retaining ring C. Follower
B. Compression plate D. Packing rings (3)
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11. Tighten the nuts onto the studs:

a. Place the included split-ring lock washer between each of the nuts and the
compression plate. Give each nut one half ('/2) turn in succession until the split-ring
lock washer is flat between the nut and the compression plate. Torque is as follows:

Sensor size Torque
1 40in/Ib (4.52 Nm)
2 100in/Ib (11.30 Nm)
3 250in/Ib (28.25 Nm)

b. Inspect the unit for leakage; if any exists, tighten the nuts in one-quarter ('/4) turn
increments until there is no leakage.

Note
On sensor size (1), failure to use the split-ring Lock washers, improper washer orientation, or

over-tightening the nuts may result in damage to the flowmeter.

Figure 2-25. Split-Ring Lock Washer Orientation
Before tightening After tightening

§ A .
N N
\\\ ‘\\
A\ \
g \
——e (]
/——D—] /
7 7
/ e
S e
A. Stud C. Splitring lock washer
B. Nut D. Compression plate

Note

Flange-Lok sealing mechanisms generate significant force at the point where the sensor
contacts the opposite pipe wall. Caution needs to be exercised on thin-walled piping (ANSI
Schedule 10 and below) to avoid damage to the pipe.
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Figure 2-26. Complete Installation of Flange-Lok

A —m e

%ZW =y

I

B— D

A. Gap C. Weldring
B. Packing rings (3) D. Follower

Figure 2-26 shows a view of the Flange-Lok Annubar sensor when installation is completed.
Please note that there should be a gap between the Flange-Lok Body and the Weld Ring.

Step 5: Mount the transmitter

Direct mount head

With valves
1. Place PTFE O-rings into grooves on the face of head.
2. Align the high side of the transmitter to the high side of the Annubar sensor
(“Hi” is stamped on the side of the head) and install.
3. Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).
Without valves
1. Place PTFE O-rings into grooves on the face of head.
2. To install a manifold, orient the equalizer valve or valves so they are easily accessible.

Install manifold with the smooth face mating to the face of the head. Tighten in cross
pattern to a torque of 400 in-Ib. (45 N-m).

3. Place PTFE O-rings into grooves on the face of the manifold.

4, Align the high side of the transmitter to the high side of the Annubar sensor
(“Hi” is stamped on the side of the head) and install.

5. Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).
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2.64 Threaded Flo-tap (for 485 Annubar Flowmeter)

Figure 2-27 identifies the components of the Threaded Flo-Tap assembly.

Figure 2-27. Components

© ]
IUI

Transmitter and housing are shown for clarity purposes - only supplied if ordered.

A. Transmitter I. Isolation valve

B. Coplanar flange with drain vents ]. Cage nipple

C. Temperature sensor connection housing K. Support plate

D. Direct mount transmitter connection with valves L. Packing gland

E. Head plate M. Packing

F. Drive rods N. Follower

G. Threaded pipe fitting 0. Compression plate
H. Guide nipple P. O-rings (2)

Step 1: Determine the proper orientation

Refer to “Mounting” on page 8 for straight run requirements and orientation information.
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Step 2: Weld the mounting hardware

Note
Rosemount-supplied mounting includes critical alignment hardware that assists in the correct
drilling of the mounting hole. This significantly reduces problems encountered during insertion.

1. At the pre-determined position, place the threadolet on the pipe, gap '/1sin. (16 mm)
and place four '/4-in. (6-mm) tack welds at 90° increments.

2. Check alignment of the mounting both parallel and perpendicular to the axis of flow. If
the mounting alignment is within tolerances, finish weld per local codes. If outside of
tolerances, make adjustments prior to making the finish weld.

3. To avoid serious burns, allow mounting hardware to cool before continuing.

Figure 2-28. Alignment

A. Tack weld

Step 3: Install the isolation valve

1. Thread the guide nipple into the mounting.

2. Thread the isolation valve into the guide nipple, ensuring that the valve stem is
positioned so that when the Flo-Tap is installed, the insertion rods will straddle the pipe
and the valve handle will be centered between the rods (see Figure 2-29).

Note
Interference will occur if the valve is located inline with the insertion rods.
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A

. Isolation valve

Step 4: Mount the drilling machine and drill hole

Drilling machine is not provided with the assembly.
1.

2.

5.

Open the valve fully.

Fully retract the drill beyond the valve.

Table 2-9. Sensor Size[Hole Diameter Chart

Determine the drill hole size based on the sensor size or sensor width.

Mount the drilling machine to the isolation valve.

Drill the hole into the pipe wall in accordance with the instructions provided by the
drilling machine manufacturer.

Si?::r isir:ist%r Hole diameter
. - +1/32-in.
1 0.590-in. [a-in. (0.8 mm)
(14.99 mm) (19 mm)
-0.00
+1[16-in.
5 1.060-in. Bhein. | 'é )
(26.92 mm) (34 mm)
-0.00
+1[16-in.
3 1.935-in. 27/2-in. (1.6 mm)
(49.15 mm) (64 mm)
-0.00

A. Pressure drilling machine
B. Isolation valve is fully open when inserting drill
C. Isolation Valve is fully closed after withdrawing drill
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Step 5: Remove the drilling machine

Follow these steps to remove the drilling machine:

1. Verify the drill has been fully retracted past the valve.
2. Close the isolation valve to isolate the process.

3. Bleed drilling machine pressure and remove.

4, Check isolation valve and mounting for leakage.

Step 6: Mount the Annubar sensor

1. Install the complete Flo-Tap assembly (fully retracted) onto the isolation valve by
threading the close nipple into the valve using the proper thread sealant compound.

2. Rotate the Flo-Tap assembly until the flow arrow on the head aligns with the direction
of flow in the pipe.

3. Ensure the vent valves are closed before proceeding to the next step.

A 4, Quickly open and close the isolation valve to pressurize the Annubar sensor. Use
extreme caution if the flowing medium is steam or caustic.

5. Check the entire installation for leakage. Tighten as required to stop any connection
from leaking. Repeat steps 4 and 5 until there is no leakage.

a. Ifthe Flo-tap comes equipped with the gear drive option, place the PVC protector
rod assembly over the drive rods and attach to the gear drive with the supplied
hardware.

Note

Flo-Tap Annubar sensors have the potential to carry a large amount of weight at a great distance
from the piping, necessitating external support. The support plate has threaded holes to assist

in supporting the Annubar sensor. Threaded holes (3/sin.-16 UNC) are provided on the support

plate for external support.

Figure 2-30. Flo-Tap Installation

)

0%,

A—

A. Support plate
B. Isolation valve
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Step 7: Insert the Annubar sensor

Insert the sensor with one of the two drive options available — manual drive (M) or gear drive

(G).

Manual (not recommended for line sizes above 12-in. {300 mm])

1.

Open the isolation valve fully.

2. Rotate drive nuts clockwise (as viewed from the top) as shown in Figure 2-30. The nuts
must be tightened alternately, about two turns at a time to prevent binding caused by
unequal loading.

3. Continue this procedure until the tip of the probe firmly contacts the opposite side of
the pipe.

a. The orange stripes are a visual indication of when the sensor is approaching the
opposite side wall.

b. Asthe orange stripe approaches the support plate, place a finger above the packing
gland while cranking.

¢. Turn the drive nuts an additional '/4to /2 turn to secure the sensor.

Gear drive (G)

1. Fully open the isolation valve.

2. Rotate the crank clockwise. If a power drill with an adapter is used, do not exceed 200
rpm.

a. Continue rotating the crank until the sensor firmly contacts the opposite side of the
pipe. The orange stripes are a visual indication of when the sensor is approaching
the opposite side wall.

b. Asthe orange stripes approach the support plate, remove the power drill and
continue cranking manually. Place a finger above the packing gland while cranking.
When the movement stops, the sensor is in contact with the opposite side wall.

¢. Turnthe handle an additional '/ to '[2turn to secure the sensor.

3. Secure the drive by inserting the drive lock pin as shown in Figure 2-31.

Note

Do not place a finger above the packing gland for high temperature applications.

Figure 2-31. Insert Annubar Sensor

Manual drive (M) Gear drive (G)

A. Lock nuts
B. Drive nuts

C. Drive lock pin

Installation
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Step 8: Mount the transmitter

Direct mount head
With valves
1. Place PTFE O-rings into grooves on the Annubar sensor head.
2. Align the high side of the transmitter to the high side of the sensor
(“Hi” is stamped on the side of the head) and install.
3. Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).
Without valves
1. Place PTFE O-rings into grooves on the Annubar sensor head.
2. To install a manifold, orient the equalizer valve or valves so they are easily accessible.

Install manifold with the smooth face mating to the face of the head. Tighten in cross
pattern to a torque of 400 in-Ib. (45 N-m).

3. Place PTFE O-rings into grooves on the face of the manifold.

4, Align the high side of the transmitter to the high side of the probe
(“Hi” is stamped on the side of the head) and install.

Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).
Step 9: Retract the Annubar sensor
Manual drive (M)

1. Retract by rotating the drive nuts counter-clockwise. The nuts must be turned
alternately, about two turns at a time, to prevent binding caused by unequal loading.

2. Continue this procedure until the rod end nuts are against the packing body
mechanism.

Gear drive (G)

1. Remove the drive lock pin.

2. Retract the sensor by rotating the crank counter-clockwise. If a power drill with an

adapter is used, do not exceed 200 rpm.

3. Retract until the rod end nuts are against the packing body mechanism.
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2.6.5 Flanged Flo-tap (for 485 and 585 Annubar Flowmeters)

Figure 2-32 identifies the components of the Flanged Flo-Tap assembly.

Figure 2-32. Components

1
Llﬂ
i
N

Transmitter and housing are shown for clarity purposes — only supplied if ordered.

A. Coplanar flange with drain vents I. Gasket

B. Transmitter J. Isolation valve

C. O-rings (2) K. Cage nipple

D. Temperature sensor connection housing L. Support plate

E. Direct mount transmitter connection with valves M. Packing gland

F. Head plate N. Packing

G. Drive rods O. Follower

H. Mounting flange assembly P. Compression plate

Step 1: Determine the proper orientation

Refer to “Mounting” on page 8 for straight run requirements and orientation information.
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Step 2: Weld the mounting hardware

Note

Rosemount-supplied mounting includes critical alignment hardware that assists in the correct
drilling of the mounting hole. This significantly reduces problems encountered during insertion.

1. At the pre-determined position, place the flanged assembly on the pipe, gap '/1sin. (1,6
mm) and measure the distance from the outside diameter of the pipe to the face of the

flange. Compare this to the chart below and adjust the gap as necessary.

Table 2-10. 485 and 585 Flange Sizes and ODF per Sensor Size

485 Sensor | 585 Sensor | Flange Pressure Flange size| ODFin.
size size type class rating[type (mm)™
1 1/2-in. 1504 RF 3.88(98.6)
3 1/2-in. 3004 RF 4.13(104.9)
A 6 1/2-in. 6004 RF 4.44(112.8)
N 1/2-in. 9004 RF 4.94(125.5)
F 1'/2-in. 15004# RF 4.94(125.5)
T 1/2-in. 2500# RF 6.76 (171.7)
1 1'/2-in. 1504 RT| 4.06(103.1)
1 11 3 1/2-in. 3004 RT| 4.31(109.5)
R 6 1'/2-in. 6004 RT| 4.44(112.8)
N 1/2-in. 9004 RT| 4.94(125.5)
F 1'/2-in. 1500# RT) 4.94(125.5)
T 1/2-in. 2500# RT] 6.81(173.0)
1 DN40 PN16 RF 3.21(81.5)
D 3 DN40 PN40 RF 3.21(81.5)
6 DN40 PN100 RF 3.88(98.6)
1 2.0-in. 150# RF 4.13(104.9)
3 2.0-in. 300# RF 4.38(111.3)
A 6 2.0-in. 600# RF 4.75(120.7)
N 2.0-in. 900# RF 5.88(149.4)
F 2.0-in. 1500# RF 5.88(149.4)
T 3.0-in. 2500# RF 9.88(251.0)
1 2.0-in. 1504 RT) 4.31(119.5)
2 22 3 2.0-in. 300# RT) 4.63(117.6)
R 6 2.0-in. 6004 RT) 4.81(122.2)
N 2.0-in. 900# RTJ 5.94 (150.9)
F 2.0-in. 1500#RT] 5.94 (150.9)
T 3.0-in. 2500# RT] 10.00 (254.0)
1 DN50 PN16 RF 3.40(86.4)
D 3 DN50 PN40 RF 3.52(89.4)
6 DN50 PN100 RF 4.30(109.5)
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Table 2-10. 485 and 585 Flange Sizes and ODF per Sensor Size

485 Sensor | 585 Sensor | Flange Pressure Flange size| ODFin.
size size type class rating/type (mm)™

1 3.0-in. 150# RF 4.63(117.6)

3 3.0-in. 300# RF 5.00(127.0)

A 6 3.0-in. 600# RF 5.38(136.7)

N 4.0-in. 900# RF 8.19(208.0)

F 4.0-in. 1500# RF 8.56(217.4)

T 4.0-in. 2500# RF 11.19 (284.2)

1 3.0-in. 150#RT] 4.81(122.2)

3 44 3 3.0-in. 300# RT) 5.25(133.4)

R 6 3.0-in. 600# RT| 5.44 (138.2)

N 4.0-in. 900# RT] 8.25(209.6)

F 4.0-in. 15004 RT] 8.63(219.2)

T 4.0-in. 25004 RT] 11.38(289.1)

1 DN80 PN16 RF 3.85(97.8)
D 3 DN80 PN40 RF 4.16(105.7)
6 DN80 PN100 RF 4.95(125.7)

Installation

1. Tolerances for the ODF dimension above a 10-in. (254 mm) line size is +0.060-in. (1,6 mm). Below 10-in. (254 mm) line size is
+0.030-in. (0,8 mm).

2. Place four '/+-in. (6-mm) tack welds at 90° increments. Check alignment of the
mounting both parallel and perpendicular to the axis of flow.

3. If the mounting alignment is within tolerances, finish weld per local codes. If outside of
tolerances, make adjustments prior to making the finish weld.

4, To avoid serious burns, allow the mounting hardware to cool before continuing.

Figure 2-33. Alignment

ODF

}
P —

2

A. Tack weld

Step 3: Install the isolation valve

1. Position the isolation valve onto the mounting flange. Ensure the valve stem is
positioned so that when the Flo-Tap is installed, the insertion rods will straddle the pipe
and the valve handle will be centered between the rods (see Figure 2-34).
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Note
Interference will occur if the valve is located inline with the insertion rods.

2.

Fasten the isolation valve to the mounting using gasket, bolts, and nuts.

Figure 2-34. Install Isolation Valve

A. Isolation valve

Step 4: Mount the drilling machine and drill hole

Drilling machine is not provided with the assembly.
1.
2.

5.

Determine the drill hole size based on the sensor size or sensor width.

Mount the drilling machine to the isolation valve.

Open the valve fully.

Drill the hole into the pipe wall in accordance with the instructions provided by the

drilling machine manufacturer.

Retract the drill fully beyond the valve.
Table 2-11. 485 Drill Hole Sizes

Sepsor Sep >or Hole diameter
size width
) . +1/32-in.
1 0.590-in. [4-in. (0.8 mm)
(14.99 mm) (19 mm)
-0.00
. i +1[16-in.
5 1.060-in. 13[16-in. (1.6 mm)
(26.92 mm) (34 mm)
-0.00
+1[16-in.
; 1.935-in. 2pnin. | (1.6mm)
(49.15mm) (64 mm)
-0.00

A. Pressure drilling machine
B. Isolation valve is fully open when inserting drill
C. Isolation valve is fully closed after withdrawing drill
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Table 2-12. 585 Drill Hole Sizes

Sensor size Sensor width Hole diameter
) ) +1/32-in. (0,8 mm)
11 0.8-in. (20.32 mm) ?[g-in. (23 mm)
-0.00
. . +11e-in. (1,6 mm)
22 1.20-in. (30.48 mm) | 15/16-in. (34 mm)
-0.00
. ) +11e-in. (1,6 mm)
44 2.30-in.(58.42mm) | 2'/2-in. (64 mm)
-0.00
Step 5: Remove the drilling machine
1. Verify that the drill has been fully retracted past the valve.
2. Close the isolation valve to isolate the process.
3. Bleed drilling machine pressure and remove.
4, Check isolation valve and mounting for leakage.
Step 6: Mount the Annubar sensor
1. Align the flow arrow on the head with the direction of flow.
2. Use the supplied gaskets and flange bolts to fasten the Flo-Tap assembly to the isolation
valve.
3. Tighten the nuts in a cross pattern to compress the gasket evenly.
4, Ensure the vent valves are closed before proceeding.
& 5. Quickly open and close the isolation valve to pressurize the Annubar sensor. Use

extreme caution if the flowing medium is steam or caustic.

6. Check the entire installation for leakage. Tighten as required to stop any connection
from leaking. Repeat Steps 4 and 5 until there is no leakage.

a. IftheFlo-tap comes equipped with the gear drive option, place the PVC protector rod
assembly over the drive rods and attach to the gear drive with the supplied hardware.

Note

Flo-Tap Annubar sensors have the potential to carry a large amount of weight at a great distance
from the piping, necessitating external support. The support plate has threaded holes to assist

in supporting the Annubar sensor. Threaded holes (3/sin.-16 UNC) are provided on the support

plate for external support.
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Figure 2-35. Flo-Tap Installation

A. Support plate
B. Isolation valve

Step 7: Insert the Annubar sensor

Insert the sensor with one of the two drive options available - manual (M) or gear drive (G).
Manual (M) (not recommended for line size above 12-in. (300 mm))
1. Open the isolation valve fully.

2. Rotate drive nuts clockwise (as viewed from the top) as shown in Figure 2-35. The nuts
must be tightened alternately, about two turns at a time to prevent binding caused by
unequal loading.

3. Continue this procedure until the tip of the probe firmly contacts the opposite side of
the pipe.
a. The orange stripes are a visual indication of when the sensor is approaching the
opposite side wall.

b. Asthe orange stripe approaches the support plate, place a finger above the packing
gland while cranking.

c. Turn the drive nuts an additional /4 to /2 turn to secure the sensor.

Gear drive (G)

1. Open the isolation valve fully.

2. Rotate the crank clockwise. If a power drill with an adapter is used, do not exceed 200
rpm.

a. Continue rotating the crank until the sensor firmly contacts the opposite side of the
pipe. The orange stripes are a visual indication of when the sensor is approaching the
opposite side wall.
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As the orange stripes approach the support plate, remove the power drill and continue
cranking manually. Place a finger above the packing gland while cranking. When
movement stops, the sensor is in contact with the opposite side wall.

Turn the handle an additional '/ to '[2 turn to secure the sensor.

Secure the drive by inserting the drive lock pin as shown in Figure 2-36.

Figure 2-36. Insert Annubar Sensor

Manual drive (M) Gear drive (G)

A. Lock nuts C. Drive lock pin
B. Drive nuts

Step 8: Retract the Annubar sensor

Manual Drive (M)

1.

Retract by rotating the drive nuts counter-clockwise. The nuts must be turned
alternately, about two turns at a time, to prevent binding caused by unequal loading.

2. Continue this procedure until the rod end nuts are against the packing body
mechanism.

Gear Drive (G)

1. Remove the drive lock pin.

2. Retract the sensor by rotating the crank counter-clockwise. If a power drill with an
adapter is used, do not exceed 200 rpm.

3. Retract until the rod end nuts are against the packing body mechanism.

Installation
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Step 9: Mount the transmitter

Direct mount head

With valves

1.

Place PTFE O-rings into grooves on the face of head.

2. Align the high side of the transmitter to the high side of the sensor (“Hi” is stamped on
the side of the head) and install.

3. Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).

Without valves

1. Place PTFE O-rings into grooves on the face of head.

2. To install a manifold, orient the equalizer valve or valves so they are easily accessible.
Install manifold with the smooth face mating to the face of the head. Tighten in cross
pattern to a torque of 400 in-Ib. (45 N-m).

3. Place PTFE O-rings into grooves on the face of the manifold.

4, Align the high side of the transmitter to the high side of the probe (“Hi” is stamped on
the side of the head) and install.

5. Tighten the nuts in a cross pattern to 400 in-Ib. (45 N-m).
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2.6.6 Main steam line (for 585 Annubar Flowmeters)

Figure 2-37 identifies the components of the Main Steam Annubar sensor assembly.

Figure 2-37. Components
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A. Packing gland G. Locking nuts
B. Weldolet H. Roll pins
C. Opposite side support cap I. Locking washers
D. Packing gland nuts J. Remote mount instrument connections
E. Packing gland washers K. Locking rods
F. Packing Gland Cover L. 585 sensor

Step 1: Determine the proper orientation
Refer to “Mounting” on page 8 for straight run requirements and orientation information.
Step 2: Drill mounting hole into pipe

1. De-pressurize and drain the pipe.

2. At the predetermined position, drill the hole into the pipe wall in accordance with the
instructions provided by the drilling machine manufacturer. Drill 2.5-in. (64 mm) hole.

Drill hole has a tolerance of +'/16-in. or -0 in. (1,6 mm or -0 mm).

Installation 55



Section 2: Installation

September 2015

Reference Manual
00809-0100-4809, Rev DA

56

3. After the hole is drilled, deburr the hole on the inside of the pipe.

4, A second identically sized hole must be drilled opposite the first hole so that the sensor
can pass completely through the pipe. To drill the second hole, follow these steps:

d.

b.

Measure the pipe circumference with a pipe tape, soft wire, or string. (For the most
accurate measurement the pipe tape needs to be perpendicular to the axis of flow.)

Divide the measured circumference by two to determine the location of the second
hole.

Re-wrap the pipe tape, soft wire, or string from the center of the first hole. Then,
using the number calculated in the preceding step, mark the center of what will
become the second hole.

Using the diameter determined in Step 3, drill the hole into the pipe with a hole saw
or drill. Do not torch cut the hole.

5. Deburr the drilled holes on the inside of the pipe.

Step 3: Weld the mounting hardware

An alignment bar is needed during the welding of the heavy wall weldolets to the steam
pipeline. The alignment bar can be ordered from Emerson™ Process Management.

1. Weld the heavy wall weldolet to the packing gland assembly with a full
penetration-groove weld.

d.

Place the alignment bar through the packing gland and the weldolet. The weldolet
will also have a bearing sleeve in it and it should be near the radius end of the
weldolet which will be the end welded to the pipe. Ensure the support plate is
attached to the packing gland before making the weld.

Tack weld the weldolet to the packing gland. Remove the alignment bar.

c. Weld the first pass. Recheck alignment with the alignment bar. Adjust alignment as

necessary. Do not allow the alignment bar to get too hot, as it will be difficult to
remove. Use it only briefly to check alignment between weld passes.

Complete remaining weld passes, using alignment bar to verify alignment several
times during the process. Emerson Process Management recommends the weld
thickness is equal to the base metal thickness.

2. Weld the weldolet and packing gland assembly to the pipe.

d.

b.

Place alignment bar back into the pipe, slide the weldolet and packing gland
assembly down the alignment bar, and let it rest on the pipe.

Ensure the 1'/s-in. (29 mm) holes in the support plate are perpendicular to the pipe
centerline within + 3° for horizontal lines and parallel to the pipe centerline within +
3° for vertical lines. This will ensure the impact and static holes will be in line with
the flow stream. See Figure 2-5 on page 10.

. Tack weld the weldolet to the pipe. Check alignment. Remove the alignment bar

and weld the first pass. Emerson Process Management recommends using TIG
welding for the first two passes as a minimum. Experience has shown that welding
about '/2to ?[3 of the weld using GTAW (TIG) and then using other weld processes
(GMAW, SMAW, FCAW) leads to lower chances of movement of the weldment
during welding.
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Note

It is very helpful to have two welders welding the assemblies to pipe, with one welder starting
180° from the other. This helps prevent movement of the fittings during the temperature
changes associated with welding.

d. Checkthe alignment after the first pass. Remove the alignment bar and weld the
next pass. Recheck alignment.

e. Continue applying weld passes and rechecking alignment until welding is complete.
The fillet welds will be approximately 1/s-in. (29 mm).

3. Weld the opposite side weldolet to the pipe.
a. Slide the alignment bar through mounting and hole in top side of pipe and place the
opposite-side support weldolet over the end of the alignment bar.

b. Visually center the opposite-side weldolet over the hole. Tack weld the weldolet,
using tack bars or an equivalent method.

c. Weld the first pass and check alignment using the alignment bar and continue
welding. Check alignment frequently during welding. Adjust weldolet as you are
making tacks to keep aligned. Do not leave alignment bar in too long as it will heat
up and make it very difficult to remove.

d. When welding is complete, the alignment bar should slide freely through the
packing into the opposite-side weldolet.

e. Weld opposite end cap to weldolet using a full penetration groove weld.
4, Perform required heat treatment.

5. Reinstall 585 Main Steam Annubar sensor after heat treating and ensure the flow arrow
is pointing in the direction of flow.

Step 4: Insert the Annubar sensor
1. Place the packing into the packing gland with the two split rings (Garlock style

1303FEP) on the outside and the three Garlock Carbon/Graphite solid die-formed rings
on the inside. Make sure the splits in the outer packing are 180° apart.

Note
The packing gland and support plate will be shipped fully assembled.

2. Slide the 585 Annubar sensor through the packing and install the locking rods, nuts,
and lock washers. The dimension between the plates should be 11.0-in. (279 mm). See
Figure 2-38 on page 58. If there is visual access to the inside of the pipe, ensure that the
sensing holes are equally spaced from the inner diameter of the pipe.

3. Make the small adjustment (if necessary), then lock the 585 in place with the locking
rods, nuts, and lock washers. When installed, the 585 will have a dimension of 29.6-in.
(752 mm) from pipe OD to top of head.

4, The last thing to be done is to tighten the packing gland nuts to 25 to 30 ft-lbs. (34 to
41 N-m). See Figure 2-36.
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Figure 2-38. Tighten The Packing Gland Nuts

A. Packing gland nuts

Step 5: Mount the transmitter

Impulse piping that runs horizontally must slope downward at least one inch per foot
(83 mm/m).

Impulse piping should have a minimum length of 1-ft. (0.3048 m) for every 100 °F
(38 °C) temperature increase over 250 °F (121 °C).

a. Impulse piping must be non-insulated to reduce fluid temperature.

b. Anythreaded connections should be checked after the system reaches the intended
temperature because connections may come loose with contraction and expansion
caused by temperature change.

Outdoor installations may require insulation and heat tracing to prevent freezing.

When impulse piping is longer than 6-ft. (1.8 m) the high and low impulse lines must be
positioned together to maintain equal temperature. They must be supported to
prevent sagging and vibration.

Impulse lines should be positioned in protected areas or against walls or ceilings. Use
appropriate pipe sealing compound rated for the service temperature on all threaded
connections. Do not place the impulse piping near high temperature piping or
equipment.

a. Aninstrument manifold is recommended for all installations. Manifolds allow an
operator to equalize the pressures prior to zeroing and isolates the process fluid
from the transmitter.

b. Use only valves and fittings rated for the design pressure and temperature (in some
cases the primary instrument valve may be supplied by Emerson Process
Management with the Annubar sensor).

c. Use a pipe thread sealant compound that is rated for use at the service temperature
and pressure for all valves and fittings.

d. Verify that all connections are tight and that all instrument valves are fully closed.

e. Verify that the sensor probe is properly oriented as per the submitted outline
drawings.

f.  The piping used to connect the sensor probe and transmitter must be rated for
continuous operation at the pipeline-designed pressure and temperature. A
minimum of one-half inch ('/2-in., 12 mm) O.D. stainless steel tubing with a wall
thickness of at least '/16-in. (1,6 mm) is recommended.
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2.7

2.7.1

Installation

Wire the transmitter
See appropriate transmitter manual for bench configuration information.
. HART®document | FounpATionFieldbus™ PROFIBUS®
Transmitter
number document number | document number

Rosemount 3051S
MultiVariable Mass and 00809-0100-4803 N/A N/A
Energy Flow Transmitter
Rosemount 3051S Pressure
Transmitter 00809-0100-4801 00809-0200-4801 N/A
Rosemount 3095MV
MultiVariable Mass Flow 00809-0100-4716 00809-0100-4716 N/A
Transmitter
Rosemount 3051 Pressure
Transmitter 00809-0100-4001 00809-0100-4774 00809-0100-4797
Rosemount 2051 Pressure
Transmitter 00809-0100-4101 00809-0200-4101 N/A

Do not connect the powered signal wiring to the test terminals. Power may damage the test
diode in the test connection.

Plug and seal unused conduit connections on the electronics housing to avoid moisture
accumulation in the terminal side of the housing. Excess moisture accumulation may damage
the electronics. If the connections are not sealed, the electronics should be remote mounted
with the electrical housing positioned downward for drainage. Wiring should be installed with a
drip loop and the bottom of the drip loop should be lower then the conduit connections and the
housing.

Inductive-based transient protectors, including the Rosemount 470 transient protector, can
adversely affect the output of the Annubar sensor. If transient protection is desired, install the
Transient Protection Terminal Block. Consult the factory for instructions.

Wiring diagrams

& 1. Remove the housing cover on the side marked FIELD TERMINALS. Do not remove the

instrument covers in explosive atmospheres when the circuit is live.

2. Connect the lead that originates at the positive side of the power supply to the terminal
marked “+” and the lead that originates at the negative side of the power supply to the
terminal marked “~.” Avoid contact with the leads and terminals.
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Section 3 Commissioning

Sl Y MBS SAGES vttt et e page 61

Transmitter commisSIONING ... ..ottt e page 62

Commissioning the ANNUDArSeNSOr .. ..ot page 62
3.1 Safety messages

Commissioning

Instructions and procedures in this section may require special precautions to ensure the safety
of the personnel performing the operations. Refer to the following safety messages before
performing any operation in this section.

Explosions could result in death or serious injury.
= Do not remove the transmitter cover in explosive atmospheres when the circuit is live.

m  Before connecting a Field Communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or
non-incendive field wiring practices.

m  Verify the operating atmosphere of the transmitter is consistent with the appropriate
hazardous locations certifications.

m  Both transmitter covers must be fully engaged to meet explosion-proof requirements.
Failure to follow these installation guidelines could result in death or serious injury.

=  Make sure only qualified personnel perform the installation.

m Ifthelineis pressurized, serious injury or death could occur by opening valves.

ACAUTION

Section 3 contains information that are suggested procedures only. The user must follow all
plant safety procedures for their process and location.
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3.2 Transmitter commissioning

See the appropriate transmitter manual for wiring and configuration instructions.
Table 3-1. Transmitter Manual Document Numbers

. HART®document | FounpaTionfieldbus™ PROFIBUS®
Transmitter
number document number | document number

Rosemount® 30515
MultiVariable ™ Mass and 00809-0100-4803 N/A N/A
Energy Flow Transmitter
Rosemount 3051S Pressure
Transmitter 00809-0100-4801 00809-0200-4801 N/A
Rosemount 3095
MultiVariable Mass Flow 00809-0100-4716 00809-0100-4716 N/A
Transmitter
Rosemount 3051 Pressure
Transmitter 00809-0100-4001 00809-0100-4774 00809-0100-4797
Rosemount 2051 Pressure
Transmitter 00809-0100-4101 00809-0200-4101 N/A

3.3 Commissioning the Annubar sensor

3.3.1 Direct mount transmitter

Prepare transmitter for service

Prior to commissioning the flowmeter, a zero trim procedure (or “dry zero”) should be
performed to eliminate any positional effects to the transmitter. Refer to Figure 3-1 and Figure
3-2 for valve designations.

1. Open first the equalizer valve(s) MEL and MEH or ME.
2. Close valves MH and ML.
3. Read the transmitter output. It should read within the range 3.98 mA to 4.02 mA. If the

output is outside of this range, perform a zero trim procedure as described in
transmitter manual (see Table 3-1 for transmitter manual document numbers).

“Calibrate out” line pressure effects

For applications with static pressures of 100 psi (6.9 bar) and higher, the DP sensor should be
zeroed for line pressure effects. The “zero” calibration procedure is affected by static pressure
and ambient temperature, but these effects can be minimized by zeroing the DP sensor at
normal operating conditions.

The effect of static pressure is calibrated out by exposing the transmitter to the line pressure
and performing a “zero” or wet calibration, as described below.

Although the line pressure effects are relatively small, they significantly affect the accuracy of
the Annubar sensor when used with low flows.
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Periodic “zero” calibration and/or commissioning is recommended to maintain the accuracy of
Annubar sensor. The frequency of this type of maintenance should be established for each
individual application.

Liquid service 3-valve manifold

The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.

1.

9.

10.

Open the high and low manifold valves MH and ML. Refer to Figure 3-1 for valve
designations.

Open the Equalizer valve ME.

Open the drain/vent valves on the transmitter DVH and DVL; bleed until no air is
apparent in the liquid.

Close both drain/vent valve DVH and DVL.
Close the low side manifold valve ML.

Check the transmitter zero by noting the output. If the signal reads outside of the range
3.98 mA to 4.02 mA then perform a zero trim procedure as described in the transmitter
manual.

After the zero trim, if the signal reads outside of the range 3.98 mA to 4.02 mA, repeat
Steps 1-6.

Close the Equalizer valve ME.
Open the low side valve ML and ensure that the high side valve MH is open.

The system is now operational.

Figure 3-1. Valve Identification for Direct Mounted Annubar Sensor Models with 3-Valve
Manifold
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Liquid service 5-valve manifold

The following procedures assume the process pipe is pressurized to normal operating pressure

and should be followed to obtain a true zero at static or “pipe” pressure.

1. Open high and low manifold valves MH and ML. Refer to Figure 3-2 for valve
designations.

2. Open high side equalizer valve MEH.

3. Open low side equalizer valve MEL.

4, Open manifold vent MV; Bleed until no air is present in the liquid.

5. Close manifold vent MV.

6. Close low side manifold valve ML.

7. Check transmitter zero by noting the output. If the signal reads outside of the range
3.98 mA to 4.02 mA then perform a zero trim procedure as described in the transmitter
manual.

8. After the zero trim, if the signal reads outside the range 3.98 mA to 4.02 mA, repeat
Steps 1-6.

9. Close low side equalizer valve MEL.

10. Close high side equalizer valve MEH.

11. Open low side manifold valve ML and ensure high side manifold valve MEH is open.

12. The system is now operational.

Figure 3-2. Valve Identification for Direct Mounted Models with 5-Valve Manifold

MV
ML 4&@@2‘5 c?ﬁﬁ]i MH
MEL / —~—— \ MEH
DVL 0 DVH
@
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Gas service 3-valve manifold

The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.

1.

Open the high and low manifold valves MH and ML. Refer to Figure 3-1 for valve
designations.

Open the Equalizer valve ME.

Open the drain/vent valves on the transmitter DVH and DVL; bleed to ensure that no
liquid is present.

Close both drain/vent valve DVH and DVL.
Close the low side valve ML.

Check the transmitter zero by noting the output. If the signal reads outside of the range
3.98 mA to 4.02 mA, then perform a zero trim.

After zero trim, if the signal reads outside of the range 3.98 mA to 4.02 mA, repeat
Steps 1-6.

Close the Equalizer valve ME.

Open the low side valve ML, ensure that the high side valve MH is open. The system is
now operational.

Gas service 5-valve manifold

The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.

1.

Open high and low manifold valves MH and ML. Refer to Figure 3-2 for valve
designations.

Open high side equalizer valve MEH.

Open low side equalizer valve MEL.

Open manifold vent MV; Bleed until no liquid is present in the gas.
Close manifold vent MV.

Close low side manifold valve ML.

Check transmitter zero by noting the output. If the signal reads outside of the range
3.98 mA to 4.02 mA then, perform a zero trim procedure as described in the
transmitter manual.

After the zero trim, if the signal reads outside the range 3.98 mA to 4.02 mA, repeat
Steps 1-6.

Close low side equalizer valve MEL.
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10. Close high side equalizer valve MEH.

11. Open low side manifold valve ML and ensure high side manifold valve MEH is open.

12. The system is now operational.

Steam service (filling the water legs)

1. Ensure the steam line is depressurized with no steam.

2. Check the transmitter for a dry zero of 4 mA with no water loss.

3. Attach hose connection valve to high side vent DVH. See Figure 3-3.

4, Attach a water supply to the hose connection. The water supply should have a
maximum psi of 100.

5. Open the high and low manifold valves MH and ML and equalizer valve ME (MEH and
MEL for 5-Valve Manifolds).

6. Ensure low side vent DVL is closed.

7. Open the hose connect valve for a minimum of 30 seconds.Water will flow through
both the high and low chambers and into the pipe.

8. Close the high side manifold valve MH for 30 seconds to force water to the ML side.

9. Re-open the MH valve.

10. Open low side vent DVL until no air is observed.

11. Close the low-side vent DVL.

12. Close the hose connect valve and remove hose.

13. Close both manifold high side valve MH and manifold low side valve ML.

14. Check the transmitter zero by noting the output. If the signal reads outside of the range
3.98 mA to 4.02 mA, airis probably still in the system; repeat this procedure from step
2, and trim sensor if necessary.

15. Open the manifold high side valve MH.

16. Close equalizer valve ME (for 5-Valve Manifolds first close valve MEL, then close valve
MEH).

17. Open the manifold low side valve ML. The system is now operational.
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Figure 3-3. Valve Identification for Direct Mounted Annubar Sensor Models in Steam
Service

A. Hose connection
B. Hose connect valve

Steam service 3-valve manifold

The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.

After flow has been started and allowed to reach operating conditions, a zero trim procedure
needs to be performed.

1. Using the drain/vent valves DVH and DVL; burp (carefully crack vents open and closed
to ensure that no air is present, this may need to be done more than one time.) Refer to
Figure 3-1 for valve designations.

Note

Step 1 would cause a loss of some water column in both the high and low sides, due to draining
of the water legs. If Step 2 is performed, the Annubar sensor assembly should be given sufficient
time to re-stabilize before continuing to Step 3.

2. Close the low side valve ML.
3. Open the Equalizer valve ME.
4, Check the transmitter zero by noting the output. If the signal reads outside of the range

3.98 mA to 4.02 mA then, perform a zero trim.
5. Close the Equalizer valve ME.

6. Open the low side valve ML, ensure that the high side valve MH is open. The system is
now operational
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Steam service 5-valve manifold

The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.

After flow has been started and allowed to reach operating conditions a zero trim procedure
needs to be performed.

1. Using the drain/vent valves DVH and DVL; burp (carefully crack vents open and closed
to ensure that no air is present, this may need to be done more than one time.) Refer to
Figure 3-2 for valve designations.

Note

Step 1 would cause a loss of some water column in both the high and low sides, due to draining
of the water legs. If Step 2 is performed, the Annubar sensor assembly should be given sufficient
time to re-stabilize before continuing to Step 3.

2. Close the low side valve ML.

3. Open manifold vent MV; Bleed until no liquid is present in the gas.

4. Close manifold vent MV.

5. Close low side manifold valve ML.

6. Check transmitter zero by noting the output. If the signal reads outside of the range

3.98 mA to 4.02 mA then, perform a zero trim procedure as described in the
transmitter manual.

Remote mount transmitter

Prepare transmitter for service

Prior to commissioning the flowmeter, a zero trim procedure (or “dry” zero) should be
performed to eliminate any positional effects to the transmitter. Refer to Figure 3-1 and Figure
3-2 for valve designations.

1. Open first the equalizer valve(s) MEL and MEH or ME.
2. Close valves MH and ML.
3. Read the transmitter output. It should read within the range 3.98 mA to 4.02 mA. If the

output is outside of this range, perform a zero trim procedure as described in
transmitter manual (see Table 3-1 for transmitter manual document numbers).
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Check for system leaks

Check the system for leaks after installation is complete. A leak in a differential pressure
instrument system can produce a difference in pressure that is larger than the signal itself.

Before the system is filled and/or commissioned, it is a simple matter to use compressed air or
another inert, compressed gas to check for leaks. The gas pressure must be below the maximum
allowed, but at least equal to the normal operating pressure in order to reveal potential leaks. A
typical pressure used is 100 psig (690 kPa).

Before pressurizing the system, check for leaks by doing the following:

1. Open equalizer valve(s) MEH, MEL, or ME to prevent over-pressuring the DP sensor on
one side. Refer to Figure 3-4, Figure 3-5, and Figure 3-6 for valve designations.

2. Close valves PH, PL, MV, DVH, and DVL.

3. Open valves MH and ML.

4, Install all appropriate tapped plugs.

5. Apply pressure at a convenient point on either the high or low side of the system. The

DVH, DVL, or MV ports could be used.

6. Use a suitable leak detection solution and apply to all of the impulse piping, valves,
manifold, and connections. A leak is indicated by a continuous stream of bubbles.

7. Repair any leaks in the system by first removing pressure from the system. Repeat Steps
1- 6 as necessary until no leaks are detected.

8. Remove test pressure and re-install all appropriate plugs.

“Calibrate out” line pressure effects

Note
Do not begin this procedure until the system leak check has been completed on the impulse
piping and all leaks have been fixed.

For applications 100 psi and higher, the DP sensor should be zeroed for line pressure effects.
The “zero” calibration procedure is affected by static pressure and ambient temperature, but
these effects can be minimized by zeroing the DP sensor at normal operating conditions.

The effect of static pressure is calibrated out by exposing the transmitter to the line pressure
and performing a “zero” or wet calibration, as described below.

Although the line pressure effects are relatively small, they significantly affect the accuracy of
the Annubar sensor when used with low flows.

Periodic “zero” calibration and/or commissioning is recommended to maintain the accuracy of

Annubar sensor. The frequency of this type of maintenance should be established for each
individual application.
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Liquid service below 250 °F (121 °C)
The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.
1. Ensure that primary instrument valves PH and PL are closed. Refer to Figure 3-4 for valve
designations.
2. Open valves ME, ML, and MH.
a. For 5-valve manifolds, first open valve MEH, then open valve MEL.
3. Slowly open the low side primary instrument valve PL and then the high side primary
instrument valve PH.
4. For 3-valve manifolds:
a. Opendrain/vent valves DVL and DVH to bleed air out of system. Bleed until no air is
apparent in the liquid.
b. Close valves DVL and DVH.
Figure 3-4. Remote Mount Liquid Application
5. For five-valve manifolds:
a. Slowly open vent valve MV to bleed out any entrapped air in manifold. Bleed until no
airis apparent in the liquid.
b. Close vent valve MV.
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10.

Gently tap the transmitter body, valve manifold, and impulse piping to dislodge any
remaining entrapped air. If air remains, repeat Steps 4 or 5.

Close the low side primary instrument valve PL.

Check the transmitter zero by noting the output. If the signal reads outside the range
3.98 mA to 4.02 mA, airis probably still in the system; repeat the procedure from Step
2. Perform a zero trim procedure, if necessary.

Close equalizer valve(s).

a. For 3-valve manifolds, close valve ME.
b. For 5-valve manifolds, first close valve MEL, then close valve MEH.

Slowly open low side primary instrument valve PL. The system is now operational.

a. For 5-valve manifolds only: Open vent valve MV. If valve MV is leaking, valves MEH
and/or MEL are not fully closed or require repair. This must be done before taking
any readings. Close vent valve MV once verified.

Gas service

The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.

1.

Ensure primary instrument valves PH and PL are open. Refer to Figure 3-5 for valve
designations.

Slowly open drain valves DVH and DVL to allow the condensate to drain.
Close drain valves DVH and DVL.
Close the primary instrument valves PH and PL.

Open valves ME, ML, and MH.

a. For 5-valve manifolds, first open valve MEH, then open valve MEL.
Slowly open the high side primary instrument valve PH.

Check transmitter zero by noting the reading. If the signal reads outside of the range
3.98 mA to 4.02 mA, condensate may be in the DP transmitter or system; repeat the
procedure from step 1 to remove any condensate. A signal outside the range 3.98 mA
to 4.02 mA can also be caused by system leaks; check for leaks in system. Perform zero
trim procedure, if necessary.

Close equalizer valve(s).

a. For 3-valve manifolds, close valve ME.

b. For 5-valve manifolds, first close valve MEH, then close valve MEL.

Slowly open the low side primary instrument valve PL. The system is now operational.

a. For 5-valve manifolds only: Open vent valve MV. If valve MV is leaking, valves MEH
and/or MEL are not fully closed or require repair. This must be done before taking
any readings. Close vent valve MV once verified.
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Steam service or liquid service above 250 °F (121 °C)

The following procedures assume the process pipe is pressurized to normal operating pressure

and should be followed to obtain a true zero at static or “pipe” pressure.

1. Ensure that primary instrument valves PH and PL are closed; ME, ML, and MH are closed;
and DVL and DVH are closed. Refer to Figure 3-6 for valve designations.
a. For 5-valve manifolds, ensure that valves MEH and MEL are closed.

2. Fill tees with water on each side until water overflows.

3. Open valves MH, ML, and equalizer valve ME.
a. For 5-valve manifolds, open valves MH and ML and equalizer valves by first opening

MEH, then opening MEL.

4, Briefly, open drain valves DVL and DVH.

5. Tap manifold until no air bubbles are visible.

6. Close both drain valves DVL and DVH.

7. Refill tees with water to the middle of each tee fitting.

8. Gently tap transmitter body, valve manifold, and impulse piping to dislodge any
remaining entrapped air.

9. Check transmitter zero by noting the output. If the signal reads outside of the range
3.98 mA to 4.02 mA, air is probably still in the system; repeat this procedure from step
2. Perform zero trim procedure, if necessary.

72 Commissioning



Reference Manual
00809-0100-4809, Rev DA

Section 3: Commissioning
September 2015

Commissioning

10.

11.

12.

Close equalizer valve ME.

a. For 5-valve manifolds, first close valve MEH, then close valve MEL.
Replace plugs in tees, allowing for air gap at the top of each tee.

Slowly open primary instrument valves PH and PL. The system is now operational.

a. For 5-valve manifolds only: Open vent valve MV. If valve MV is leaking, valves MEH
and/or MEL are not fully closed or require repair. This must be done before taking
any readings. Close vent valve MV once verified.

Figure 3-6. Remote Mount Steam Installation

Re-check zero post equilibrium

The following procedures assume the process pipe is pressurized to normal operating pressure
and should be followed to obtain a true zero at static or “pipe” pressure.

1.
2.

Close primary instrument valves, PH and PL.

Remove plugs on tee fittings.

Check transmitter zero by noting output. Perform zero trim procedure, if necessary.
Re-install plugs on tee fittings.

Open primary instrument valves, PH and PL.
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Section 4 Operation and Maintenance

Sl Y MBS SAGES vttt et e page 75

RTD Maintenance .. ...ttt e page 75

Pak-Lok, Flange-Lok, and Flo-Tap maintenance ..............cccoiiiiiiiininnn... page 79

Gas eNtrapmMeNt . ...ttt e page 80

Dirt accumulation . ... ..ot e page 80

Main steam line Annubar sensor Maintenance ..........ovvviieveenneennennnnns page 81
4.1 Safety messages

4.2

4.2.1

Procedures and instructions in this section may require special precautions to ensure the safety
of the personnel performing the operations. Information that raises potential safety issues is

indicated by a warning symbol (A\). Refer to the following safety messages before performing
an operation preceded by this symbol.

Explosions can result in death or serious injury.
= Do not remove the instrument cover in explosive environments when the circuit is live.

m  Both transmitter covers must be fully engaged to meet
explosion-proof requirements.

= Before connecting a communicator in an explosive atmosphere, make sure the
instruments in the loop are installed in accordance with intrinsically safe or
nonincendive field wiring practices.

Electrical shock can result in death or serious injury.
= Avoid contact with the leads and the terminals.

RTD maintenance

This section covers RTD maintenance procedures.

Replacingan RTD

Note
For RTD replacement of the Compact Annubar Flowmeters, see Reference Manual (document
number 00809-0100-4810).

Direct mount

If an RTD needs to be replaced on a direct mounted Annubar Flowmeter, proceed as follows:
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1. Close instrument valves to ensure that the pressure is isolated from the transmitter.
2. Open the bleed valves on the transmitter to remove all pressure.
3. Remove the cap and the RTD wiring only from the temperature housing and from the

transmitter.

4. Remove the transmitter.
5. Remove the RTD plug.
6. Pull the RTD wire out of the nipple and remove the RTD. Remove the RTD by inserting

the wires through a’/+6-in. deep socket. Then use pliers or vise grips to rotate the
socket. The RTD is in a thermowell. No live line pressure will be present.

7. Install the new RTD and thread finger tight plus /s of a turn. Thread the wires through
the nipple. Note it may be easier to remove the terminal block from the temperature
housing to reinsert the RTD wires.

8. Using appropriate thread lubricant, reinstall the '/2-in. NPT plug.

9. Use the same PTFE gaskets to reinstall the transmitter to the Annubar Flowmeter sensor
head.

10. Use a torque wrench to tighten the stainless steel hex nuts in a cross pattern to 300
in-Ibs.

11. Reconnect the RTD wires in the temperature housing and replace the cover.

12. Open the instrument valves.

Figure 4-1. Exploded View of Direct Mounted Annubar Sensor, Integral RTD Installation

A.RTD plug

B. !/4-in. MNPT RTD

C."/4-in. MNPT close nipple

D. '/4-in. FNPT X '/2-in. MNPT adapter
E. Temperature housing
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Remote mount

If an RTD needs to be replaced on a remote mounted Annubar Flowmeter, proceed as follows:

1.

2.

Close instrument valves to ensure that the pressure is isolated from the transmitter.
Open the bleed valves on the transmitter to remove all pressure.

Remove the cap from the temperature housing.

Remove the RTD wiring from the terminal block.

Remove the temperature housing from the head.

Pull the RTD wire out of the nipple and remove the RTD. The RTD is in a thermowell. No
live line pressure will be present.

Install the new RTD and thread the wires through the nipple.

Using the appropriate thread lubricant or tape, install the terminal housing onto the
remote head.

Reconnect the RTD wires to the terminal.

Open the instrument valves.

A. Temperature housing
B. '/4-in. FNPT X '[2-in. MNPT adapter
C."/4-in. MNPT X '/4-in. MNPT RTD
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Electrical RTD check procedure

If the RTD is not functioning properly, perform the following checks to determine if the RTD is
failed. Figure 4-3 shows the schematic of a 4-wire RTD.

Continuity check

1.

Using an Ohm meter or a Multimeter, check the resistance between each of the red and
white wires.

If the resistance measured represents the proper temperature, proceed to the
Grounding Check.

If the resistance measured does not represent the proper temperature or no resistance
is measured (i.e. Open circuit), the RTD is damaged and must be replaced.

Grounding check

1.

Using an Ohm meter or a Multimeter, test for each wire of the RTD to the sheath for a
resistance value. If the RTD is installed in the Annubar sensor, test to the instrument
connections of Annubar sensor instead of the sheath of the RTD. All tests should
measure an infinite resistance (i.e. Open circuit) between the RTD wires and the sheath.

If all tests verify an open circuit, the RTD is functioning properly.

If any tests confirm a shorted wire to the RTD sheath, the RTD is damaged and must be
replaced.

Figure 4-3. Schematic of a Typical 4-Wire RTD

N
Z
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4.3

Pak-Lok, Flange-Lok, and Flo-Tap maintenance

The Pak-Lok, Flange-Lok, and Flo-Tap models utilize a packing gland mechanism to sustain a seal
on the process fluid. Periodically the packing rings need to be checked to ensure that they are
continuing to seal properly.

" Check the packing gland for leaks. If a leak is present, check that the nuts are tightened
down on the packing studs. If the leak persists, then the packing rings should be
replaced.

" If the process fluid goes through large degrees of temperature cycling, verify that the

packing is tightened down sufficiently and that the tip of the Annubar sensor is still
secured against the opposite side pipe wall. A leak would indicate the packing has
loosened. Also, excessive vibration of the Pak-Lok, Flange-lok, or Flo-tap model could
indicate the tip of the sensor is no longer secured to the pipe wall. For the Pak-lok or
Flange-lok models, re-tighten the nuts to ensure that the packing is sufficiently
tightened and that the tip of the Annubar sensor is still secured against the opposite
side pipe wall. For the Flo-tap models, tighten the drive nuts or rotate the crank
clockwise until the sensor is secured against the opposite side pipe wall. Re-tighten the

packing gland nuts to ensure that the packing is sufficiently tightened.

" If there is excessive vibration present in the Annubar sensor, immediate attention is
required as the sensor may no longer be secured against the opposite side pipe wall.
This could result in the sensor bending, cracking, or breaking. For the Pak-lok or
Flange-lok models, re-tighten the nuts to ensure that the packing is sufficiently
tightened and that the tip of the Annubar sensor is still secured against the opposite
side pipe wall. For the Flo-tap models, tighten the drive nuts or rotate the crank
clockwise until the sensor is secured against the opposite side pipe wall. Re-tighten the
packing gland nuts to ensure that the packing is sufficiently tightened. If excessive
vibration is still present, contact an Emerson™ Process Management representative.

" If the packing rings appear brittle, old, or compressed beyond further use, a new set of
rings should be ordered for replacement. Installation instructions can be found in
Section 2: Installation of this manual.

Table 4-1. Replacement Part Numbers for Pak-Lok, Flange-Lok, and Flo-Tap Packing

Model

Packing kits

Part number

Pak-Lok or Flange-Lok

Sensor Size 1 Grafoil (Standard)

28-503002-920

Sensor Size 2 Grafoil (Standard)

28-503002-921

Sensor Size 3 Grafoil (Standard)

28-503002-922

Sensor Size 1 PTFE (Option P2)

28-503002-910

Sensor Size 2 PTFE (Option P2)

28-503002-911

Sensor Size 3 PTFE (Option P2)

28-503002-912

Flo-tap

485 Sensor Size 1 Grafoil (Standard)

28-505010-900

485 Sensor Size 2/585 Sensor Size 22 Grafoil (Standard)

28-505010-901

485 Sensor Size 3/585 Sensor Size 44 Grafoil (Standard)

28-505010-902

485 Sensor Size 1 PTFE (Option P2)

28-505010-910

485 Sensor Size 2/585 Sensor Size 22 PTFE (Option P2)

28-505010-911

485 Sensor Size 3/585 Sensor Size 44 PTFE (Option P2)

28-505010-912
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4.5
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Gas entrapment

In certain liquid applications (i.e. - buried water lines) it may be necessary to mount the
transmitter and Annubar sensor above the pipe. This can lead to gas entrapment in the impulse
piping which causes erratic flow readings.

One way to combat this problem is to install Automatic Vent Packages (AVP) on the impulse
lines. The vents will purge the gas periodically and keep the impulse lines clear. The key to the
installation is installing the vents and impulse piping so that any gas travels up to the vents and
away from the transmitter. Vents can usually be installed at any time. Contact your Emerson
Process Management representative for more details.

Dirt accumulation

One inherent advantage of an Annubar primary element over devices such as orifice plates is the
ability to function in flows carrying dirt and grease. However, under extreme cases, some of the
sensing ports are completely obstructed or the outside shape is drastically changed by buildup.

There are two methods of cleaning the Annubar primary element to restore performance.
Mechanical cleaning is the more certain method, but does require removal of the Annubar
primary element. Purging is effective if the accumulation covers the sensing ports or blocks
internal passages.

In applications where a large amount of foreign material exists, it may be necessary to perform a
routine preventative maintenance by removing the Annubar primary element for cleaning. The
outer surfaces should be cleaned with a soft wire brush. The internal passages should be cleaned
with compressed air. If necessary, a solvent for dissolving foreign material may be appropriate.

Purging with an external fluid source under a higher pressure is an effective means of retaining
clear pressure pathways in the Annubar primary element.

The following precautions should be taken:

1. The purging fluid must be compatible with the process fluid and shouldn't cause other
problems such as contamination.

2. The purging fluid should be preheated or pre-cooled if the temperature difference of
the fluid and the process exceeds 150 °F (66 °C).

3. The differential pressure transmitter or meter should be isolated from the purge fluid to
prevent over-ranging.

4, Continuous purging is not recommended.

The length of time between purges, or the cycle time, as well as the length and volume of the
purge cycle must be determined experimentally. Some guidelines established as a starting
point for experimentation are as follows:

1. Supply pressure of at least 60 PSIG (415 kPa-g) and not exceeding 115 PSIG (795 kPa).
2. Purge air flow rate of at least 40 SCFM (68 Nm?>/h) when flowing at 60 PSIG (415 kPa).
3. Purge duration of at least 60 seconds.
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4, Purge with dry air (less than 5% moisture by weight).

5. Stainless steel purge tubing should have a minimum of '/2-in. (12.5 mm) O.D. and at
least 0.035-in. (0.89 mm) wall thickness. Care must be taken to protect the secondary
instrumentation from high pressures and temperatures when purging an Annubar
primary element. Ear protection is also recommended for all personnel in the vicinity of
the system being purged. See figure for sample set-up.

4.6

Operation and Mai

Figure 4-4. Impulse Tube Arrangement for Purge

QS S [ | I

@
A. To high side of secondary element
B. To low side of secondary element
C. To external source of fluid pressure

Main steam line Annubar sensor maintenance

Due to the extreme conditions that the Rosemount® 585 Main Steam Line Annubar Flowmeters
come into contact with, it should be removed and inspected annually to check for wear.
Emerson Process Management recommends a visual inspection and a Dye Penetrant; examine
to identify any cracks or wear on the Annubar sensor. After the Annubar sensor is inspected, it is
recommended to replace the packing rings to ensure a proper seal. Table 4-1 shows the
replacement part numbers for the packing rings and other spare parts.

Table 4-2. Replacement Part Numbers for the Packing Rings and Other Spare Parts

Packing kits Part number Quantity
Packing Rings - Split 19006-67 2
Packing Rings - Solid Carbon/Graphite 19006-04 3
Packing Gland Stud 16147-07 16
Packing Gland/Support Plate Nuts 16068-06 16
Support Plate Lock Washers 00-101005-01 8
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Table 4-2. Replacement Part Numbers for the Packing Rings and Other Spare Parts

Packing kits Part number Quantity

Packing Gland Washers 16103-01

Locking Rod 30343-02
Roll Pins for Locking Rod 00-101007-01
Locking Nuts 16068-01

|0 | M| N |

Locking Washers 00-101005-03

Emerson Process Management also recommends that the Annubar sensor is removed for steam
blow down and other maintenance procedures. The sensor must be replaced with the packing
gland plug to seal the mounting hardware.

Removal procedures

1. Allow the Annubar sensor and the mounting hardware to cool.
2. Loosen the Packing Gland Nuts.
3. Remove the Locking Nuts and Washers from the top of the Locking Rods.

4, Slide the Annubar Sensor out of the mounting hardware.

Installation of the packing gland plug

1. Place the packing into the packing gland with the two split rings (Garlock style
1303FEP) on the outside and the three Garlock Carbon/Graphite solid die-formed rings
on the inside. Make sure the splits in the outer packing are 180° apart.

2. Slide the Packing Gland Plug through the packing and install the locking rods, nuts, and
washers.

3. Tighten the packing gland nuts to 25 to 30 ft.-Ibs. (34 to 41 Nm).

Refer to Section 2: Installation of this manual for re-installation procedures of the Annubar
Sensor.
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5.1 Basic troubleshooting

If a malfunction is suspected despite the absence of a diagnostic message on the communicator
display, follow the procedures described below to verify that the flowmeter hardware and
process connections are in good working order. Always approach the most likely and
easiest-to-check conditions first.

Table 5-1. Troubleshooting Guide

Symptom Possible cause Corrective action
« Verify the actual pipe ID and wall dimensions and compare to the
Calculation Data Sheet.
Annubar sensor not fully « Consult Factory if dimensions do not match.
installed (not spanning the : ) - : ® .
inner diameter of the pipe) * During re-installation mark tip of Annubar® sensor, install, remove
and inspect marking to insure contact with opposite side of the
pipe.
Annubar sensor not aligned « Refer to the installation instructions in Section 2: Installation of this
properly in flow profile manual for proper allgnmer)t stralght across pipe .I.D., with .
upstream sensing holes facing straight upstream in flow profile.
. * Verify the actual pipe ID and wall dimensions and compare to the
Low Reading Annubar sensor not installed ¥ PP P
: L O Calculation Data Sheet.
in proper pipe size P )
« Consult Factory if dimensions do not match.
Alnnu?ar sensotr insta|f||ed too | « Compare installation to recommended straight pipe run
Eiigiﬁrboa?\rc]éjzicrﬁaaTa |(J)iv|;le referenced in the installation instructions in Section 2: Installation
elbow. ' of this manual.
« Verify DP sensor has been zeroed properly.
DP Transmitter not zeroed « Verify transmitter range is correct, and if square root output is
properI?/, or not configured correct.
correctly « Verify Annubar sensor calc sheet represents fluid density properly
so that transmitter is configured correctly for the application.
« Verify the actual pipe ID and wall dimensions and compare to the
Annubar sensor not installed Cal yl tion Dat Ehp t P
in proper pipe size alculation Lata sheet.
« Consult Factory if dimensions do not match.
High Reading « Verify DP sensor has been zeroed properly.
DP transmitter not zeroed « Verify transmitter range is correct, and if square root output is
properly or not configured correct.
properly « Verify Annubar sensor calc sheet represents fluid density properly
so that transmitter is configured correctly for the application.

Troubleshooting
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Table 5-1. Troubleshooting Guide

Symptom Possible cause

Corrective action

Annubar sensor is installed
backwards

« Verify that the flow arrow on the instrument connections of the
Annubar sensor is pointing in the direction of flow.

Annubar sensor is broken or
missing

« Remove sensor and verify that the Annubar sensing element is in
tact and undamaged.

Instrument valves are closed

« Verify the high and low instrument valves are open.

Erratic Signal/
Negative Reading/ | Annubar Flowmeter is

No reading mounted too close to flow
disturbance

« Verify the installation and compare with recommended installation
distances from disturbances as shown in Installation section of this
manual.

Airininstrument impulse lines
(liquid applications)

« Reinstall impulse lines, eliminating high areas in which air can
collect.

Noisy DP signal from vertical
down steam or liquid
application

¢ Relocate Annubar sensor to a location that is not vertical down or
use the transmitter dampening to smooth out the DP signal.

Pipe dimensions were not
properly supplied

« Verify the actual pipe ID and wall dimensions and compare to the
Calculation Data Sheet.
« Consult Factory if dimensions do not match.

The mounting hardware
supplied is not the correct
length

¢ Check mounting height and compare to the dimensions shown in
the Dimensional Drawings.
« Consult factory if dimensions do not match.

Annubarsensortoo
long or too short

Annubar sensor looks too lon
(Pak-lok or Flange-lok I\/Iodels%

« Verify the actual pipe ID and wall dimensions and compare to the
Calculation Data Sheet.

* Consult factory if dimensions do not match.

* Review the installation instructions found in section 2 and review
the images of a proper installation.

Opposite Side Support is not
installed on pipe

« Install Opposite side support (if required by Annubar sensor model)
as specified in the installation instructions found in Section 2:
Installation.

Drill hole is not the proper size

* Verify that the drill hole matches the size specified in the
installation instructions found in Section 2: Installation.
* Re-drill the mounting hole with proper drill hole size.

ar(;r:]libf?tri;ephseor Drill hole is not aligned

drilled hole properly with Annubar sensor
mounting hardware

« Verify that the mounting hardware is centered over pipe hole.
« If necessary, re-install mounting hardware.

Hole was torch-cut (ﬁipe
fragments blocking hole)

« Re-Drill the hole in a different location as specified in the
installation instructions found in Section 2: Installation.
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Table 5-1. Troubleshooting Guide

Symptom

Possible cause

Corrective action

Annubar sensor is not properly
sized for the application

« Verify process conditions on the Calculation Data Sheet are
accurate.
« Consult Factory if process conditions have changed.

Severe Vibration of | The tip of the Annubar * For FIo-t'ap mod.els,'turn crapk handle gntil th.e sensor is bot'tomed
the Sensor Flowmeter is not properly per the installation instructions found in Section 2: Installation.
bottomed for Pak-lok, * For Pak-lok and Flange-lok models, tighten the nuts per the
Flange-lok or Flo-tap Models installation instructions found in Section 2: Installation.
Excessive Pipe Vibration . Check\(lbratlon on pipe and install additional supports for Annubar
sensor if necessary. Consult factory.
Failed RTD * See maintenance section for removal and testing of RTD element.
Transmitter out of calibration | * See calibration procedures for the appropriate style transmitter.
Incorrect « Verify flow configuration information for MultiVariable™ Mass Flow
Measurement

Transmitters or scaled variable information for 3051S DP
transmitters.

* Also verify the 20 mA point set in the transmitter corresponds to
the 20 mA point in the control system.

Transmitter improperly
configured

5.2

Troubleshooting

Return of materials

To expedite the return process, call the Rosemount® National Response Center toll-free at
800-654-7768. This center, available 24 hours a day, will assist you with any needed information
or materials.

The center will ask for the following information:

" Product model
" Serial numbers
" The last process material to which the product was exposed

The center will provide:
" A Return Material Authorization (RMA) number

" Instructions and procedures that are necessary to return goods that were exposed to
hazardous substances

Note

If a hazardous substance is identified, a Material Safety Data Sheet (MSDS), required by law to be
available to people exposed to specific hazardous substances, must be included with the
returned materials.

85




Section 5: Troubleshooting Reference Manual
September 2015 00809-0100-4809, Rev DA

86 Troubleshooting



Reference Manual
00809-0100-4809, Rev DA

Appendix A: Specifications and Reference Data
September 2015

Appendix A Specifications and Reference

Data

3051SFA ordering information .. ....oueet e e e page 87

3051SFCordering information .........c.oiiiiii i page 100
30571SF specifications .. ...ooi i e page 109
3051CFA ordering information ........ ..o e page 117
3051CFCorderinginformation ........ ..ot e page 126
3051CF specifications .. ....oi i e page 132
2051CFA orderinginformation .............ooiiiiiiii i page 136
2051CFCordering information ..........ooueiiiiiiii it iiieiiannans page 143
2051CF specifications .. .....ir i i e e e e page 149
485 Annubar primary element ordering information .............. ... ... oL page 155
485 SPeCifiCatioNS . . vttt e e page 161
585 Annubar primary element ordering information .............. ... ... ... page 165
585 SPeCifiCations . ..ottt e page 170
405 Compact primary element ordering information ............................ page 173
405 SPecifications ...ttt e page 176
Dimensional drawings ... ...ttt e page 178

A.1 3051SFA ordering information

v A.1.1 Rosemount® 3051SFA Annubar® Flowmeter

% m  Annubar flowmeters reduce permanent pressure loss by creating less blockage in the pipe.

m  Idealforlarge line size installations when cost, size and weight of the flowmeter are concerns.

Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

¢ = Available

—=Unavailable

Measurement
Model Product description type

D 1-7
3051SFA Annubar Flowmeter . .
Measurement type
1 Fully Compensated Mass & Energy Flow Calculations — Differential & Static Pressures w/| _ . *
Temperature
2 Compensated Flow Calculations - Differential & Static Pressures — . *
3 Compensated Flow Calculations - Differential Pressure & Temperature - . *
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Measurement type D 1-7
4 Compensated Flow Calculations - Differential Pressure — . *
D Differential Pressure . —
5 Process Variables Only (No Flow Calculations) — Differential & Static Pressures w/ _ . *
Temperature

6 Process Variables Only (No Flow Calculations) — Differential & Static Pressures — . *
7 Process Variables Only (No Flow Calculations) - Differential Pressure & Temperature — . *
Fluid type
L Liquid . . *
G Gas . . *
S Steam . . *
Line size
020 2-in. (50 mm) . . *
025 27/2-in. (63.5 mm) . . *
030 3-in. (80 mm) . . *
035 37/2-in. (89 mm) . e |x
040 4-in. (100 mm) . . *
050 5-in. (125 mm) . . *
060 6-in. (150 mm) . . *
070 7-in. (175 mm) . . *
080 8-in. (200 mm) . . *
100 10-in. (250 mm) . . *
120 12-in. (300 mm) . . *
140 14-in. (350 mm) . .
160 16-in. (400 mm) . .
180 18-in. (450 mm) . .
200 20-in. (500 mm) . .
240 24-in. (600 mm) . .
300 30-in. (750 mm) . .
360 36-in. (900 mm) . .
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Line size 1-7
420 42-in. (1066 mm) .
480 48-in. (1210 mm) .
600 60-in. (1520 mm) .
720 72-in. (1820 mm) .
780 78-in (1950 mm) .
840 84-in. (2100 mm) .
900 90-in. (2250 mm) .
960 96-in. (2400 mm) .
Pipe I.D. range“)
C Range C from the Pipe I.D. table . *
D Range D from the Pipe I.D. table . *
A Range A from the Pipe I.D. table .
B Range B from the Pipe I.D. table .
E Range E from the Pipe I.D. table .
z Non-standard Pipe I.D. range or line sizes greater than 12-in. (300 mm) .
Pipe material/Mounting assembly material
C Carbon steel (A105) . *
S 316 Stainless Steel . *
02 No mounting (customer supplied) . *
G Chrome-Moly Grade F-11 .
N Chrome-Moly Grade F-22 .
] Chrome-Moly Grade F-91 .
Piping orientation
H Horizontal piping . *
D Vertical piping with downwards flow . *
U Vertical piping with upwards flow . *
Annubar type
P Pak-Lok . *
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Annubar type D 1-7
F Flanged with opposite side support . . *
L Flange-Lok . .
G Gear-Drive Flo-Tap . .
M Manual Flo-Tap . .
Sensor material
S 316 Stainless Steel . . *
H Alloy C-276 . .
Sensor size
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) . . *
2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) . . *
3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) . . *
Mounting type
T1 Compression or threaded connection . . *
Al 150# RF ANSI . . *
A3 300# RF ANSI . . *
A6 600# RF ANSI . . *
D1 DN PN16 flange . . *
D3 DN PN40 flange . . *
D6 DN PN100 flange . . *
A9®) 900# RF ANSI . .
AFG) 1500# RF ANSI . .
ATG) 2500 # RF ANSI . .
R1 150# RT| flange . .
R3 300# RT| flange . .
R6 600# RT| flange . .
R9() 900# RT| flange . .
RFG) 1500# RT] flange . .
RTG) 25004# RT| flange . .
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Opposite side support or packing gland D 1-7
0 No opposite side support or packing gland (Required for Pak-Lok and Flange-Lok . . *
models)
Opposite side support - required for flanged models
C NPT threaded opposite support assembly — extended tip . . *
D Welded opposite support assembly — extended tip . . *
Packing gland - required for Flo-Tap models
Packing gland material Rod material | Packing material
& Stainless Steel packing gland/cage nipple Carbon Steel PTFE . .
K“) Stainless Steel packing gland/cage nipple Stainless Steel PTFE . .
L&) Stainless Steel packing gland/cage nipple Carbon Steel Graphite . .
N Stainless Steel packing gland/cage nipple Stainless Steel Graphite . .
R Alloy C-276 packing gland/cage nipple Stainless Steel Graphite . .
Isolation valve for Flo-Tap models
0@ Not applicable or customer supplied . . *
1 Gate valve, Carbon Steel . .
2 Gate valve, Stainless Steel . .
5 Ball valve, Carbon Steel . .
6 Ball valve, Stainless Steel . .
Temperature measurement
T0) Integral RTD - not available with flanged model greater than class 600# . . *
0(®) No temperature sensor . . *
RO) Remote thermowell and RTD . .
Transmitter connection platform
3 Direct-mount, Integral 3-valve Manifold- not available with flanged model greater than . . *
class 600
5 Direct -mount, 5-valve Manifold - not available with flanged model greater than class . . x
600
7 Remote-mount NPT connections ('/2-in. FNPT) . . *
6 Direct-mount, High Temperature 5-valve Manifold - not available with flanged model . .
greater than class 600
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Transmitter connection platform D 1-7
8 Remote-mount SW connections ('/2-in.) . .
Differential pressure range
1 0to 25inH,0 (0 to 62,3 mbar) . . *
2 0to 250inH,0 (0 to 623 mbar) . . *
3 0to 1000 inH,0 (0 to 2,5 bar) . . *
Static pressure range
A7) None . * |k
D Absolute 0.5 to 800 psia (0,033 to 55,2 bar) — . *
E®) Absolute 0.5 to 3626 psia (0,033 to 250 bar) - o | %
] Gage -14.2 to 800 psig (-0,979 to 55,2 bar) — . *
K(®) Gage -14.2 to 3626 psig (-0,979 to 250 bar) - o | %
Transmitter output
A 4-20 mA with digital signal based on HART® protocol . . *
F FOUNDATION Fieldbus™ protocol (requires PlantWeb® housing) . — | %
x©)(10) Wireless (requires wireless options and Wireless PlantWeb housing) . — *
Transmitter housing style Material Cond:iizteentry
00 tlc?:nee(cCt:J;t]c))mer-supplied electrical N/A N/A . _ *
1A PlantWeb housing Aluminum 1/2-14 NPT . . *
1B PlantWeb housing Aluminum M20 X 1.5 . . *
1) PlantWeb housing SST 1/2-14 NPT . . *
1K PlantWeb housing SST M20 X 1.5 . . *
2A Junction Box housing Aluminum 1/2-14 NPT . - | *x
2B Junction Box housing Aluminum M20 X 1.5 . — *
L e N R
2F L‘:ggg;gfg’l‘nﬁ‘e’;‘;a'?g withoutputforremote | inym M20 X 1.5 S
2| Junction Box housing SST 12-14 NPT . — *
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Transmitter housing style Material Cond:iizteentry 1-7
M Lt;ggrgsggg?nllszsai?g with output for remote SST 15-14 NPT — %
5A01) Wireless PlantWeb housing Aluminum 11214 NPT — *
5)(11) Wireless PlantWeb housing SST 112214 NPT -
71(9)(12) S;:Tclli(ng(t)ir;r:)act (A size Mini, 4-pin male N/A N/A _ %
1C PlantWeb housing Aluminum G'/2 .
1L PlantWeb housing SST G'/2 .
2C Junction Box housing Aluminum G'/2 -
0 lrclonttosnauibostorenoe gy | -
Performance class('3)
3051S MultiVariable SuperModule, measurement types 1, 2, 5, and 6
3(14) Ultra for Flow: 0.8% flow rate accuracy, 14:1 flow turndown, 10-year stability. limited . *
12-year warranty
5 Classic MV: 0.85% flow rate accuracy, 8:1 flow turndown, 5-yr. stability . *
30515 Single Variable SuperModule, measurement types 3, 4, 7, and D
1 Ultra: up to 0.9% flow rate accuracy, 8:1 flow turndown, 10-year stability, limited S
12-year warranty
2 Classic: up to 1.1% flow rate accuracy, 8:1 flow turndown, 5-year stability - | *x
3 Ultra for Flow: 0.8% flow rate accuracy, 14:1 flow turndown, 10-year stability,. limited . *
12-year warranty
Wireless OptiOI'lS(-I 0)(requires option code X and wireless PlantWeb housing)
Update rate, operating frequency and protocol 1-7
WA User configurable update rate — *
Operating frequency and protocol
3 2.4 GHz DSSS, IEC 62591 (WirelessHART®) — *
Omni-directional wireless antenna
WK External antenna - | *x
WM Extended range, external antenna —
Specifications and Reference Data 93




Appendix A: Specifications and Reference Data

September 2015

Reference Manual
00809-0100-4809, Rev DA

Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Omni-directional wireless antenna D 1-7

WN High-Gain, remote antenna . —

SmartPower " Adapter(!>)

1 Adapter for Black Power Module (1.S. Power Module sold separately) . - | x
Other OptiOI’lS (include with selected model number)

Extended product warranty D 1-7

WR3 3-year limited warranty . . *

WR5 5-year limited warranty . . *

Pressure testing(®)

P1 Hydrostatic testing with certificate . .

PX Extended hydrostatic testing . .

Special cleaning

P2 Cleaning for special services . .

PA Cleaning per ASTM G93 level D (section 11.4) . .

Material testing

V1 Dye penetrant exam . .

Material examination

V2 Radiographic examination . .

Flow calibration

W1 Flow calibration (average K) . .

Special inspection

QC1 Visual and dimensional inspection with certificate . . *

QC7 Inspection and performance certificate . . *

Surface finish

RL Surface finish for low pipe Reynolds number in gas and steam . . *

RH Surface finish for high pipe Reynolds number in liquid . . *

Material traceability certification(!?)

Q8 Material traceability certificate per EN 10204:2004 3.1 . . *
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Code conformance!(8) D 1-7
J2 ANSI/ASME B31.1 . .
3 ANSI/ASME B31.3 . .

Material conformance(19)

J5 NACE MR-0175/1SO 15156 . .
Country certification

16 European Pressure Directive (PED) . . *
1 Canadian Registration . .

Installed in flanged pipe spool section

H3 1504# Flanged connection with Rosemount standard length and schedule . .
H4 300# Flanged connection with Rosemount standard length and schedule . .
H5 600# Flanged connection with Rosemount standard length and schedule . .

Instrument connections for remote mount option

G2 Needle valves, Stainless Steel . . *
G6 OS&Y gate valve, Stainless Steel . . *
G1 Needle valves, Carbon Steel . .

G3 Needle valves, Alloy C-276 . .

G5 OS&Y gate valve, Carbon Steel . .

G7 OS&Y gate valve, Alloy C-276 . .
Special shipment

Y1 Mounting hardware shipped separately . . *

Special dimensions

VM Variable mounting . .
VT Variable tip . .
VS Variable length spool section . .

Transmitter calibration certification

04 Calibration certificate for transmitter . . *

QP Calibration Certificate & Tamper Evident Seal . . *
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Quality certification for safety(22)(30) D 1-7
Qs Certificate of FMEDA data . — *
QT2 Safety certified to IEC 61508 with certificate of FMEDA data . — |
Product certifications
E1 ATEX Flameproof . . *
I ATEX Intrinsic Safety . . *
1A ATEX FISCO Intrinsic Safety; for FOUNDATION Fieldbus protocol only . — *
N1 ATEXTypen . . *
ND ATEX Dust . . *
K1 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E1, 11, N1, and ND) . . *
E4 TIIS Flameproof . . *
E5 FM Explosion-proof, Dust Ignition-proof . . *
15 FM Intrinsically Safe; Nonincendive . . *
K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 . . *
and 15)
E6(20) CSA Explosion-proof, Dust Ignition-proof, Division 2 . o |x
16 CSA Intrinsically Safe . . *
K6(20) Eégrlfé(?g;sion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of . . *
E7 IECEx Flameproof, Dust Ignition-proof . . *
17 IECEx Intrinsic Safety . . *
K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, 17, . . %
and N7)
E3 China Flameproof . . *
EM Technical Regulations Customs Union (EAC) Flameproof . . *
IM Technical Regulations Customs Union (EAC) Intrinsic Safety . . *
KM Technical Regulations Customs Union (EAC) Flameproof, Intrinsic Safety . . *
KC FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 (combination of E5, E1, I5, . . *
and 1)
KD(20) and |C15)A and ATEX Explosion-proof, Intrinsically Safe (combination of E5, 15, E6, 16, E1, . . *
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Shipboard approvals 1-7
SBS American Bureau of Shipping .
SBV Bureau Veritas (BV) Type Approval .
SDN Det Norske Veritas (DNV) Type Approval .
SLL Lloyds Register (LR) Type Approval .
Sensor fill fluid and O-ring options
L1 Inert sensor fill fluid . *
L2 Graphite-filled (PTFE) O-ring . *
LA Inert sensor fill fluid and Graphite-filled (PTFE) O-ring . *
Digital display(2")
M5 PlantWeb LCD display (requires PlantWeb housing) . *
M7(22)(23)(24) | Remote mount LCD display and interface, no cable; PlantWeb housing, SST bracket . *
M8(22)(23) Egﬂ;)rtaecazunt LCD display and interface, 50-ft. (15 m) cable; PlantWeb housing, . *
M9(22)(23)(24) E;n[?::cﬂgunt LCD display and interface, 100-ft. (31 m) cable; PlantWeb housing, . *
Transient protection(25)
T1 Transient terminal block . *
Manifold for remote mount option
F2 3-Valve Manifold, Stainless Steel . *
F6 5-Valve Manifold, Stainless Steel . *
F1 3-Valve Manifold, Carbon Steel .
F3 3-Valve Manifold, Alloy C-276 .
F5 5-Valve Manifold, Carbon Steel .
F7 5-Valve Manifold, Alloy C-276 .
PlantWeb control functionality
AO1 FOUNDATION Fieldbus ™ advanced control function block suite - | x
PlantWeb diagnostic functionality
D01 FOUNDATION Fieldbus diagnostics suite - | x
DA2(26) Advanced HART diagnostic suite - | *x
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Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

PlantWeb enhanced measurement functionality(2”) D 1-7

HO1 FOUNDATION Fieldbus fully compensated mass flow block . - | x
Cold temperature(28)

BRR -60 °F (-51 °C) Cold temperature start-up . . *
Alarm limit(22)(29)

4 NAMUR alarm and saturation levels, high alarm . . *
c5 NAMUR alarm and saturation levels, low alarm . . *
C6 Custom alarm and saturation levels, high alarm . . *
c7 Custom alarm and saturation levels, low alarm . . *
C8 Low alarm (standard Rosemount alarm and saturation levels) . . *
Hardware adjustments and ground screw

D1(22(2960) | Hardware adjustments (zero, span, alarm, security) . — *
D41 External ground screw assembly . o %
DA(22)(29)(30) Ia-|sasr;lnv1vslr; adjustments (zero, span, alarm, security) and external ground screw . _ *
Conduit plug

DO 316 SST conduit plug . . *
Conduit electrical connector32)

GE M12, 4-pin, Male Connector (eurofast®) . . *
GM A size Mini, 4-pin, Male Connector(minifast®) . . *

Typical modelnumber: 3051SFA D L 060 D C H P S 2 T1 0 0 0 3 2A A 1A 3

See the DP Flow Product Data Sheet (document number 00813-0100-4485) for Pipe I.D. table.

Provide the “A” dimension for Flanged (page 181), Flange-Lok (page 179), and Threaded Flo-Tap (page 185) models. Provide the “B” dimension for Flange
Flo-Tap models (page 183).

Available in remote mount applications only.

The cage nipple is constructed of 304SST.

Temperature Measurement Option code T or R is required for Measurement Type codes 1, 3, 5, and 7.

Required for Measurement Type codes 2, 4, 6, and D.

Required for Measurement Type codes 3, 4, 7, and D.

For Measurement Type 1, 2, 5, and 6 with DP range 1, absolute limits are 0.5 to 2000 psi (0,03 to 137,9 bar) and gage limits are -14.2 to 2000 psig (-0,98
to 137,9 bar).

9. Onlyintrinsically safe approval codes apply.

10. Only available with Measurement Types D and 6.

11. Only available with output code X.

12. Available with output code A only.

13. For detailed specifications see“Performance specifications” on page 109.

14. Only available with differential pressure ranges 2 and 3, and silicone fill fluid.

15. Long-life Power Module must be shipped separately, order Power Module 701PBKKF.

16. Applies to assembled flowmeter only, mounting not tested.

17. Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.

18. Not available with Transmitter Connection Platform 6.

N —

PN AW
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20.
21.
22.
23.
24.

25.

26.
27.
28.
29.
30.
31.
32.

. Materials of Construction comply with metallurgical requirements within NACE MR0O175/1SO 15156 for sour oil field production environments.

Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0O103 for sour refining
environments.

Not available with M20 or G 1/2 conduit entry size.

Not available with housing code 7).

Not available with output code X. Only available with Measurement Type D.

Not available with output code F, option code DA2, or option code QT.

See the 30515 Reference Manual (document number 00809-0100-4801) for cable requirements. Contact an Emerson™ Process Management
representative for additional information.

Not available with Housing code 5A, 5/, or 7). External ground screw assembly (option code D4) is included with the T1 option. The T1 option is not needed
with FISCO Product Certifications.

Includes Hardware Adjustments (option code D1) as standard. Not available with output code X. Only available with Measurement Type D.

Requires Rosemount Engineering Assistant version 5.5.1 to configure.

-58 °F (50 °C) for Measurement Type 1-7.

Not available with output code F.

Not available with housing codes 2E, 2F, 2G, 2M, 5A, 5], or 7.

This assembly is included with options E1, N1, K1, ND, E4, E7, N7, K7, E2, E3, KA, KC, KD, IA, IE, N3, T1, EM, and KM.

Not available with Housing code 5A, 5], or 7). Available with Intrinsically Safe approvals only. For FM Intrinsically Safe; Nonincendive (option code 15) or FM
FISCO Intrinsically Safe (option code IE), install in accordance with Rosemount drawing 03151-1009.
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A.2 3051SFC ordering information

Rosemount 3051SFC Compact Flowmeter

m  Compact conditioning flowmeters reduce straight piping requirements to 2D upstream and 2D downstream
from most flow disturbances

m  Simpleinstallation of compact flowmeters between any existing raised-face flanges

Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

= Available

—=Unavailable

Measurement
Model Product description Type

D 1-7
3051SFC Compact Orifice Flowmeter . .
Measurement type
1 Fully Compensated Mass & Energy Flow Calculations - Differential & Static Pressures w/ _ . *
Temperature
2 Compensated Flow Calculations - Differential & Static Pressures — . *
3 Compensated Flow Calculations - Differential Pressure & Temperature — . *
4 Compensated Flow Calculations - Differential Pressure — . *
D Differential Pressure — . *
5 Process Variables Only (No Flow Calculations) - Differential & Static Pressures w/| _ . *
Temperature

6 Process Variables Only (No Flow Calculations) - Differential & Static Pressures — . *
7 Process Variables Only (No Flow Calculations) — Differential Pressure & Temperature . — *
Primary element technology
A Annubar averaging pitot tube . . *
C Conditioning orifice plate . . *
P Orifice plate . . *
Material type
S 316 SST . . *

100 Specifications and Reference Data



Reference Manual Appendix A: Specifications and Reference Data
00809-0100-4809, Rev DA September 2015

Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Line size 1-7
005(") 1/2-in. (15 mm) . *
010" 1-in. (25 mm) . *
0151 17/2-in. (40 mm) . *
020 2-in. (50 mm) . *
030 3-in. (80 mm) . *
040 4-in. (100 mm) . %
060 6-in. (150 mm) . *
080 8-in. (200 mm) . *
1002)63) 10-in. (250 mm) . *
120020) 12-in. (300 mm) . %
Primary element type
NO0O Annubar sensor size 1 . *
N040 0.40 Beta ratio (B) . *
NO50 0.50 Beta ratio (B) . *
N065() 0.65 Beta ratio (B) . *
Temperature measurement
T Integral RTD . %
o) No temperature sensor . *
R®) Remote thermowell and RTD .
Transmitter connection platform
3 Direct-mount . *
7 Remote-mount, NPT connections . *
Differential pressure range
1 0to 25inH,0 (0 to 62.3 mbar) . *
2 0 to 250 inH,0 (0 to 623 mbar) R
3 0to 1000 inH,0 (0 to 2.5 bar) . *
Specifications and Reference Data 101




Appendix A: Specifications and Reference Data

September 2015

Reference Manual
00809-0100-4809, Rev DA

Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Static pressure range D 1-7
A7) None . . *
D Absolute 0 to 800 psia (0 to 55.2 bar) — . *
E®) Absolute 0 to 3626 psia (0 to 250 bar) - . *
] Gage -14.2 to 800 psig (-0.979 to 55.2 bar) — . *
K(®) Gage -14.2 to 3626 psig (-0.979 to 250 bar) - . %
Transmitter output
A 4-20 mA with digital signal based on HART protocol . . *
FO FOUNDATION Fieldbus protocol . — *
x(10)(11) Wireless . — *
Transmitter housing style Material Cond:iizteentry
00 None (customer-supplied electrical connection) N/A N/A . — *
1A PlantWeb housing Aluminum /214 NPT . . *
1B PlantWeb housing Aluminum M20 X 1.5 . . *
1) PlantWeb housing SST /14 NPT . . *
1K PlantWeb housing SST M20 X 1.5 . . *
2A Junction Box housing Aluminum 1114 NPT . — *
2B Junction Box housing Aluminum M20 X 1.5 . — *
% ]aunr:jcitri](;lr?aoéhousing with output for remote display Aluminum 1-14 NPT . _ *
F juncFion Box housing with output for remote display Aluminum M20 % 1.5 . _ *
and interface
2| Junction Box housing SST /14 NPT . - *
M ]aunr:jcitri](;lr?aoéhousing with output for remote display ST 1-14 NPT . _ *
5A012) Wireless PlantWeb housing Aluminum 1114 NPT . — *
5)(12) Wireless PlantWeb housing SST 11214 NPT . — *
7]“0)(13) Quick Connect (A size Mini, 4-pin male termination) N/A N/A . — *
1C PlantWeb housing Aluminum G'/2 . .
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Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Transmitter housing style Material Cond:iizteentry 1-7
1L PlantWeb housing SST G'/2 .
2C Junction Box housing Aluminum G'/2 —
26 Lunr:jcitriltzzr?;);housing with output for remote display Aluminum Gl _
Performance class(?)
3051S MultiVariable SuperModule, measurement types 1, 2, 5, and 6 d
3(15) lLiJrITt]EsefC(i)r1 I;I_(;vrv\:Nua[;r’;(;]?}.;S% flow rate accuracy, 14:1 flow turndown, 10-yr stability, . *
5 Classic MV: up to 1.10% flow rate accuracy, 8:1 flow turndown, 5-yr stability . *
3051S Single Variable SuperModule, measurement types 3,4, 7, and D d
1 Ultra: up to 0.90% flow rate accuracy, 8:1 flow turndown, 10-yr stability, limited 12-yr _ *
warranty
2 Classic: up to 1.40% flow rate accuracy, 8:1 flow turndown, 5-yr stability — *
3(15) lliJrI]:Eiefc(l)r1 I;I_(;/\/rv\:/vl;?rtaon?}.,75% flow rate accuracy, 14:1 flow turndown, 10-yr stability, . *
Wireless Options (Requires option code X and wireless PlantWeb housing)
Update rate, operating frequency, and protocol 1-7
WA User configurable update rate — *
Operating Frequency and protocol
3 2.4 GHz DSSS, IEC 62591 (WirelessHART) — *
Omni-directional Wireless Antenna
WK External antenna — *
WM Extended range, external antenna — *
WN High-Gain, remote antenna -
SmartPower(1°)
1 Adapter for Black Power Module (I.S. Power Module sold separately) — *
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Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Other OptiOI'IS (Include with selected model number)

Extended product warranty D 1-7

WR3 3-year limited warranty . . *

WR5 5-year limited warranty . . *

Installation accessories

A ANSIglignment ring (150#) (only required for 10-in. (250 mm) and 12-in. (300mm) . . *
line sizes)

C ANSI glignment ring (300#) (only required for 10-in. (250 mm) and 12-in. (300mm) . . *
line sizes)

D ANSIglignment ring (600#) (only required for 10-in. (250 mm) and 12-in. (300mm) . . *
line sizes)

G DIN alignment ring (PN 16) . . *

H DIN alignment ring (PN 40) . . *

] DIN alignment ring (PN 100) . . *

B JIS alignment ring (10K) . .

R JIS alignment ring (20K) . .

S JIS alignment ring (40K) . .

Remote adapters

E Flange adapters 316 SST ('/2-in. NPT) . . *

High temperature applications

T Graphite valve packing (T2 = 850 °F) . .

Flow calibration

wc(17) Discharge coefficient verification (3 point) . .

wp(18)(19) Discharge coefficient verification (full 10 point) . .

Pressure testing

P1 Hydrostatic testing with certificate . .

Special cleaning

p2(20) Cleaning for special processes . .

PA Cleaning per ASTM G93 level D (section 11.4) . .
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Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Special inspection 1-7
QC1 Visual and dimensional inspection with certificate . *
QC7 Inspection and performance certificate . *
Transmitter calibration certification
Q4 Calibration Data Certificate for Transmitter . *
QP Calibration Certificate and Tamper Evident Seal . *
Quality certification for safety
QS.(21 )(22) Prior-use certificate of FMEDA data — *
QT2N(22)(25) | safety certified to IEC 61508 with certificate of FMEDA data — *
Material traceability certifications
Q8 Material traceability certification per EN 10204:2004 3.1 . *
Code conformance
]2 ANSI/ASME B31.1 i
3 ANSI/ASME B31.3 .
14 ANSI/ASME B31.8 .
Material conformance(%3)
15 NACE MR-0175/1SO 15156 .
Country certification
] Canadian Registration .
Product certifications
E1 ATEX Flameproof . *
I ATEX Intrinsic Safety . *
IA ATEX FISCO Intrinsic Safety; for FOUNDATION Fieldbus protocol only — *
N1 ATEX Typen d *
ND ATEX Dust . *
K1 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E1, 11, N1, and ND) . *
E4 TIIS Flameproof . *
E5 FM Explosion-proof, Dust Ignition-proof . *
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Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Product certifications D 1-7

15 FM Intrinsically Safe, Division 2 . . *
FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of

K5 . . *
E5 and I5)

E6(24) CSA Explosion-proof, Dust Ignition-proof, Division 2 . . *

16 CSA Intrinsically Safe . . *

K6(24) CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of . . *
E6 and 16)

E7 IECEx Flameproof, Dust Ignition-proof . . *

17 IECEX Intrinsic Safety . . *
IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, 17,

K7 . . *
and N7)

E3 China Flameproof . . *

13 China Intrinsic Safety . . *

EM Technical Regulations Customs Union (EAC) Flameproof . . *

IM Technical Regulations Customs Union (EAC) Intrinsic Safety . . *

KM Technical Regulations Customs Union (EAC) Flameproof, Intrinsic Safety . . *

KA4) %1;EX and CSA Flameproof, Intrinsically Safe, Division 2 (combination of E1, I1, E6, and . . *

KB(24) FM anq CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 . . *
(combination of ES5, E6, I5, and 16)

KC FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 (combination of E5, E1, I5, . . *
and 1)

KD(24) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, E6, ET, 15, 16, . . *
and 1)

Shipboard approvals

SBS American Bureau of Shipping . . *

SBV Bureau Veritas (BV) Type Approval . . *

SDN Det Norske Veritas (DNV) Type Approval . . *

SLL Lloyds Register (LR) Type Approval . . *

Sensor fill fluid and O-ring options

L1 Inert sensor fill fluid . . *
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Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Sensor fill fluid and O-ring options 1-7
L2 Graphite-filled (PTFE) O-ring . *
LA Inert sensor fill fluid and Graphite-filled (PTFE) O-ring . *
Digital display(2>)
M5 PlantWeb LCD display . *
M7(22)(26)(27) | Remote mount LCD display and interface, PlantWeb housing, no cable, SST bracket — | %
M8(22)(26) Ef:glc();te mount LCD display and interface, PlantWeb housing, 50-ft. (15m) cable, SST _ *
M9(22)(26) Ef:cll(()zf mount LCD display and interface, PlantWeb housing, 100-ft. (31m) cable, SST _ *
Transient protection(zs)
T1 Transient terminal block . *
Manifold for remote mount option
F2 3-Valve Manifold, SST . *
F6 5-Valve Manifold, SST . *
PlantWeb control functionality
A01 FOUNDATION Fieldbus advanced control function block suite — *
PlantWeb diagnostic functionality
D01 FOUNDATION Fieldbus diagnostics suite — *
DA2(29) Advanced HART diagnostic suite — *
PlantWeb enhanced measurement functionality(3?)
HO1 FOUNDATION Fieldbus fully compensated mass flow block — *
Cold temperature ")
BRR -60 °F (-51 °C) Cold Temperature Start-up . *
Alarm limit(21)(22)
4 NAMUR alarm and saturation levels, high alarm . *
c5 NAMUR alarm and saturation levels, low alarm . *
C6 Custom alarm and saturation levels, high alarm . *
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Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Alarm limit(21)(22) D 1-7
c7 Custom alarm and saturation levels, low alarm . . *
(@] Low alarm (standard Rosemount alarm and saturation levels) . . *

Hardware adjustments and ground screw

D1@N(22B2) | Hardware adjustments (zero, span, alarm, security) . — *
D4(33) External ground screw assembly . . *
DARN(22)(32) aHSag)ré:In\;vslga adjustments (zero, span, alarm, security) and external ground screw . _ *
Conduit plug

DO 316 SST conduit plug . . *
Conduit electrical connector(34)

ZE M12, 4-pin, male connector (eurofast®) . . *
M A size Mini, 4-pin, male connector (minifast®) . . *

Typical model number: 3051SFC1CS060N065T32]JA1A3

Available with primary element technology P only.

For the 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).

10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology code A.

For 2-in. (50 mm) line sizes the Primary Element Type is 0.6 for Primary Element Technology Code C.

Required for Measurement Type codes 2, 4, 6, and D.

Only available with Transmitter Feature Board Measurement Type: 1, 3,5, 7.

Required for Measurement Type codes 3,4, 7, and D.

For Measurement Type 1, 2, 5, and 6 with DP range 1, absolute limits are 0.5 to 2000 psi (0,03 to 137,9 bar) and gage limits are -14.2 to 2000 psig (-0,98

to 137,9 bar).

9. Requires PlantWeb housing.

10. Onlyintrinsically safe approval codes apply.

11. Only available with Measurement Types D and 6.

12. Only available with output code X.

13. Available with output code A only.

14. For detailed specifications see“Performance specifications” on page 109.

15. Only available with differential pressure ranges 2 and 3, and silicone fill fluid.

16. Long-life Power Module must be shipped separately, order Part No. 00753-9220-0001.

17. Available with primary element technology C only.

18. Available with primary element technology C or A only.

19. For Annubar Option A, consult factory for pipe schedules other than Sch. 40.

20. Available with primary element technology C or P only.

21. Not available with Output Protocol code F.

22. Not available with output code X. Only available with Measurement Type D.

23. Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental
limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

24. Not available with M20 or G /2 conduit entry size.

25. Not available with housing code 7).

26. Not available with output code F, option code DA2, or option code QT.

27. Seethe3051S Reference Manual (document number 00809-0100-4801) for cable requirements. Contact an Emerson Process Management representative
for additional information.

28. Not available with Housing code 00, 5A, 5), or 7). External ground screw assembly (option code D4) is included with the T1 option. The T1 option is not
needed with FISCO Product Certifications.

29. Includes Hardware Adjustments (option code D1) as standard. Not available with output code X. Only available with Measurement Type D.

30. Requires Rosemount Engineering Assistant version 5.5.1 to configure.

31. -58°F (50°C) for Measurement Type 1-7.

32. Not available with housing style codes 2E, 2F, 2G, 2M, 5A, 5], or 7J.

33. This assembly is included with options EP, KP, E1, N1, K1, ND, E4, E7, K7, E3, KA, KC, KD, IA, T1, EM, and KM.

34. Not available with Housing code 5A, 5J, or 7). Available with Intrinsically Safe approvals only. For FM Intrinsically Safe; Nonincendive (option code I5) or FM

FISCO Intrinsically Safe (option code IE), install in accordance with Rosemount drawing 03151-1009.

PN RWN =
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A.3 3051SF specifications

A.3.1 Performance specifications

Performance assumptions include: measured pipe I.D, transmitter is trimmed for optimum flow accuracy, and performance is
dependent on application parameters.

Table 3. MultiVariable Flow Performance - Flow Reference Accuracy (Measurement Type1)(1)(2)

3051SFA Annubar Flowmeter

Classic MV (8:1 flow turndown)

Ultra for flow (14:1 flow turndown)

Ranges 2-3

+1.15% of flow rate

+0.80% of flow rate

3051SFC_A Compact Annubar Flowmeter - Annubar Option A

Classic MV (8:1 flow turndown)

Ultra for Flow (14:1 flow turndown)

Standard

+1.60% of flow rate

+1.55% of flow rate

Ranges 2-3
Calibrated

+1.00% of flow rate

+0.80% of flow rate

1. Measurement Types 2 -4 assume that the unmeasured variables are constant. Additional uncertainty will depend on the variation in the

unmeasured variables.

2. Range 1 flowmeters experience an additional uncertainty up to 0.9%. Consult your Emerson Process Management Representative.

Table 4. Flow Performance - Flow Reference Accuracy (Measurement Type D)(1)(2)(3)

3051SFA Annubar Flowmeter

Classic (8:1 flow turndown)

Ultra (8:1 flow turndown)

Ultra for flow (14:1 flow turndown)

Ranges 2-3

+1.25% of flow rate

+0.95% of flow rate

+0.80% of flow rate

3051SFC_A Compact Annubar Flowmeter - Annubar Option A

Classic (8:1 flow turndown)

Ultra (8:1 flow turndown)

Ultra for flow (14:1 flow turndown)

Uncalibrated

+1.70% of flow rate

+1.65% of flow rate

+1.55% of flow rate

Ranges 2-3
Calibrated

+1.25% of flow rate

+0.95% of flow rate

+0.80% of flow rate

1. For Measurement Types 5 - 7, refer to the Reference Accuracy specification for the 3051SMV with Measurement Type P.
2. These flow measurement accuracies assume a constant density, viscosity, and expansibility factor.
3. Range 1 flowmeters experience an additional uncertainty up to 0.9%. Consult your Emerson Process Management Representative for exact specifications.

Dynamic performance

Total time response at 75 °F (24 °C), includes dead time(")

3051SF_D

3051SF_1, 2,5, 0r6

3051SF_3,4,0r7

DP Ranges 2-5: 100 ms
Range 1: 255 ms
Range 0: 700 ms

DPRange 1: 310 ms
DP Range 2: 170 ms
DPRange 3: 155 ms
AP & GP: 240 ms

DP Ranges 2-5: 145 ms
DP Range 1: 300 ms
DP Range 0: 745 ms

1. For FOUNDATION Fieldbus (output code F), add 52 ms to stated values (not including segment macro-cycle).

For option code DA2, add 45 ms (nominal) to stated values.

Dead time(")

3051SF_D

3051SF_1-7

45 ms (nominal)

DP: 100 ms
AP & GP: 140 ms
RTD Interface: 1s

1. Foroption code DA2, dead time is 90 milliseconds (nominal).
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Update rate")

3051SF_D

3051SF_1-7

22 updates per sec.

DP: 22 updates per sec.
AP & GP: 11 updates per sec.
RTD Interface: 1 update per sec.

Calculated Variables:

Mass/Volumetric flow rate: 22 updates per sec.
Energy flow rate: 22 updates per sec.
Totalized Flow: 1 update per sec.

1. Does not apply to Wireless (output code X). See “Wireless self-organizing networks” on page 114 for wireless update rate.

Mounting position effects

Models

Ultra, Ultra for Flow, Classic and Classic MV

3051SF_3,4,7,0rD

Zero shifts up to +1.25 inH,0 (3,11 mbar), which can be zeroed

Span: no effect

3051SF_1,2,5,0r6

DP Sensor: Zero shifts up to £1.25 inH,0 (3,11 mbar), which can be zeroed
Span: no effect
GP/AP Sensor: Zero shifts to +2.5 inH,0 (6,22 mbar), which can be zeroed
Span: no effect
Vibration effect Electro Magnetic Compatibility (EMC)

Less than +0.1% of URL when tested per the requirements of

IEC60770-1 field with general application or pipeline with low ~ NE-21.(1(2)
vibration level (10-1000 Hz test frequency range, 0.15mm 1. NAMUR NE-21 does not apply to wireless output code X.

displacement peak amplitude, 20m/s2 acceleration

amplitude).(!)

1. Stainless steel temperature housing is not recommended with

primary element technology A in application with mechanical

vibration.

Power supply effect

Less than +0.005% of calibrated span per volt change in
voltage at the transmitter terminals

110

Meets all relevant requirements of EN 61326 and NAMUR

2. 3051SMVand 3051SF_1, 2, 3,4, 5, 6, 7 requires shielded cable for
both temperature and loop wiring.

Transient protection (option T1)

Meets IEEE C62.41.2-2002, Location Category B
6 kV crest (0.5 ps - 100 kHz)
3 kA crest (8 X 20 microseconds)

6 kV crest (1.2 X 50 microseconds)

Meets IEEE C37.90.1-2002 Surge Withstand Capability

SWC 2.5 kV crest, 1.0 MHz wave form
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A.3.2 Functional specifications

Range and sensor limits

Flowmeter with coplanar sensor module

Minimum span limits

Transmitter with coplanar sensor module (single variable)

Range

DP Sensor (3051SF_D, 3,4 or 7)

Ultra & Ultra for Flow

Classic

1

0.5inH,0 (1,24 mbar)

0.5inH,0 (1,24 mbar)

2

1.3inH,0 (3,23 mbar)

2.5inH,0 (6,22 mbar)

3

5.0 inH,0 (12,43 mbar)

10.0inH,0 (24,86 mbar)

Transmitter with multi-variable sensor module

DP Sensor (3051SF_1, 2, 5, or 6)

Range
Ultra for Flow Classic MV
1 0.5inH,0 (1,24 mbar) | 0.5inH,0 (1,24 mbar)
2 1.3inH,0 (3,23 mbar) | 2.5inH,0 (6,22 mbar)
3 | 5.0inH,0 (12,43 mbar) | 10.0inH,0 (24,86 mbar)
Static pressure sensor (GP/AP)
Range
Ultra for Flow Classic MV
3 4.0 psi (275,79 mbar) 8.0 psi (551,58 mbar)
4 18.13 psi (1,25 bar) 36.26 psi (2,50 bar)

DP Sensor (3051SF_3, 4, or 7)
Range
Lower (LRL) Upper (URL)
1 0inH,0 (0 mbar) | 25.00inH,0 (62,16 mbar)
2 0inH,0 (0 bar) | 250.00 inH,0 (621,60 bar)
3 0inH,0 (0 bar) 1000.00 inH,0 (2,48 bar)
Flowmeter with MultiVariable sensor module
DP Sensor (3051SF1, 2, 5, or 6)
Range
Lower (LRL) Upper (URL)
1 0inH,0 (0 mbar) | 25.00inH,0 (62,16 mbar)
2 0inH,0 (0 bar) | 250.00 inH,0 (621,60 bar)
3 0inH,0 (0 bar) | 1000.00 inH,0 (2,48 bar)
Static Pressure Sensor (GP|AP)
Range
Lower (LRL) Upper (URL)(”
GP(2): -14.2 psig GP: 800.00 psig
3 (0,97 bar) (55,15 bar)
AP: 0.5 psia AP:800.00 psia
(34,47 mbar) (55,15 bar)
GP2):-14.2 psig GP:3626.00 psig
4 (0,97 bar) (250,00 bar)
AP: 0.5 psia AP:3626.00 psia
(34,47 mbar) (250,00 bar)

—_

For SP Range 4 with DP Range 1, the URL is 2000 psi (137,9 bar).

2. InertFill: Minimum pressure = 1.5 psia (0,10 bar) or-13.2 psig (-0,91

bar).

Process temperature RTD interface (3051SF_1, 3, 5 or 7)(")

Lower (LRL)

Upper (URL)

-328

°F (-200 °C)

1562 °F (850 °C)

1. Transmitter is compatible with any Pt 100 RTD sensor. Examples of
compatible RTDs include Rosemount Series 68 and 78 RTD
Temperature Sensors.

Specifications and Reference Data

Process temperature RTD interface
(3051SF_1,3,5,0r7)

Minimum span = 50 °F (28 °C)

Service

3051SF_5, 6, 7, or D (direct process variable output)

Liquid, gas, and steam applications

3051SF_1, 2, 3, or 4 (mass and energy flow output)

Some fluid types are only supported by certain
measurement types.
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Fluid Compatibility with Pressure and Temperature Compensation

¢ Available
— Not available

Ordering Fluid types
code Measurement type | Liquids | Saturated steam | Superheated steam | Gas and natural gas
1 DP/P/T (Full Compensation) . . . .
2 DP/P . . . .
3 DP/T . . - —
4 DP only . . — -

4-20 mA[HART

Zero and span adjustment

Zero and span values can be set anywhere within the
range.

Span must be greater than or equal to the minimum span.

Output

Two-wire 4-20 mA is user-selectable for linear or square
root output. Digital process variable superimposed on
4-20 mA signal, available to any host that conforms to the
HART protocol.

Power supply

External power supply required
m 3051SF_D: 10.5 to 42.4 Vdc with no load

m  3051SF_D with Advanced HART Diagnostics Suite: 12
to 42.4 Vdc with no load

m 3051SF_1-7: 12 to 42.4 Vdc with no load

Load limitations

Maximum loop resistance is determined by the voltage
level of the external power supply, as described by:

Figure 1.3051SF_D
Maximum Loop Resistance =43.5 X (Power Supply Voltage - 10.5)

1387
E 1000+
e
E 500 — Operating
— Region
0 T T
10.5 20 30 ey
Voltage (Vdc) ’

The Field Communicator requires a minimum loop resistance of
2500 for communication.
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Figure 2. 3051SF_1-7 and 3051SF_D with HART

Diagnostics (Option Code DA2)

Maximum Loop Resistance = 43.5 X (Power Supply Voltage - 12.0)

Load (Ohms)

1322
1000 —
500 — Operating
Region
0 T T
120 20 30 424
Voltage (Vdc) '

The Field Communicator requires a minimum loop resistance of
2500 for communication.

Advanced HART diagnostics suite (option code DA2)

The 3051SF provides Abnormal Situation Prevention
indication for a breakthrough in diagnostic capability. The
3051SF ASP Diagnostics Suite for HART includes Statistical
Process Monitoring (SPM), variable logging with time
stamp and advanced process alerts. The enhanced EDDL
graphic display provides an intuitive and user-friendly
interface to better visualize these diagnostics.

The integral SPM technology calculates the mean and
standard deviation of the process variable 22 times per
second and makes them available to the user. The 3051SF
uses these values and highly flexible configuration options
for customization to detect many user-defined or
application specific abnormal situations (e.g. detecting
plugged impulse lines and fluid composition change).
Variable logging with time stamp and advanced process
alerts capture valuable process and sensor data to enable
quick troubleshooting of application and installation
issues
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FounpATION Fieldbus

Power supply

External power supply required; transmitters operate on
9.0 to 32.0 Vdc transmitter terminal voltage.

Current draw

17.5 mA for all configurations (including LCD display
option)

FounDATION Fieldbus Parameters
Schedule Entries

Links 30 (max.)
Virtual Communications Relationships (VCR)

14 (max.)

20 (max.)

Standard function blocks

Resource block

m  Contains hardware, electronics, and diagnostic
information.

Transducer block

m  Contains actual sensor measurement data including
the sensor diagnostics and the ability to trim the
pressure sensor or recall factory defaults.

LCD block
mConfigures the local display.
2 Analog input blocks

m  Processes the measurements for input into other
function blocks. The output value is in engineering or
custom units and contains a status indicating
measurement quality.

PID block with auto-tune

m  Contains all logic to perform PID control in the field
including cascade and feedforward. Auto-tune
capability allows for superior tuning for optimized
control performance.

Backup Link Active Scheduler (LAS)

The transmitter can function as a Link Active Scheduler if
the current link master device fails or is removed from the
segment.

Software upgrade in the field

Software for the 3051SF with FOUNDATION Fieldbus is easy
to upgrade in the field using the FOUNDATION Fieldbus
Common Device Software Download procedure.

Specifications and Reference Data

PlantWeb alerts

Enable the full power of the PlantWeb digital architecture
by diagnosing instrumentation issues, communicating
advisory, maintenance, and failure details, and
recommending a solution.

Advanced control function block suite
(option code A01)

Input selector block

m  Selects between inputs and generates an output using
specific selection strategies such as minimum,
maximum, midpoint, average, or first “good.”

Arithmetic block

m  Provides pre-defined application-based equations
including flow with partial density compensation,
electronic remote seals, hydrostatic tank gauging,
ratio control, and others.

Signal characterizer block

m Characterizes or approximates any function that
defines an input/output relationship by configuring up
to twenty X, Y coordinates. The block interpolates an
output value for a given input value using the curve
defined by the configured coordinates.

Integrator block

m  Compares the integrated or accumulated value from
one or two variables to pre-trip and trip limits and
generates discrete output signals when the limits are
reached. This block is useful for calculating total flow,
total mass, or volume over time.

Output splitter block

m  Splits the output of one PID or other control block so
that the PID will control two valves or other actuators.

m  Control Selector Block

m  Selects one of up to three inputs (highest, middle, or
lowest) that are normally connected to the outputs of
PID or other control function blocks.

Block Execution time
Resource N/A
Transducer N/A
LCD Block N/A

Analog Input 1, 2 20 milliseconds

PID with Auto-tune 35 milliseconds

Input Selector 20 milliseconds
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Block Execution time

Arithmetic 20 milliseconds

Signal Characterizer 20 milliseconds

Integrator 20 milliseconds

Output Splitter 20 milliseconds

Control Selector 20 milliseconds

Fully compensated mass flow block (option code HO1)

Calculates fully compensated mass flow based on
differential pressure with external process pressure and
temperature measurements over the Fieldbus segment.
Configuration for the mass flow calculation is easily
accomplished using the Rosemount Engineering
Assistant.

ASP diagnostics suite for FOunDATION Fieldbus

(option Code DO1)

The 3051SF ASP Diagnostics Suite for FOUNDATION Fieldbus
provides Abnormal Situation Prevention indication and
enhanced EDDL graphic displays for easy visual analysis.

The integral Statistical Process Monitoring (SPM)
technology calculates the mean and standard deviation of
the process variable 22 times per second and makes them
available to the user. The 3051SF uses these values and
highly flexible configuration options for customization to
detect many user-defined or application specific
abnormal situations (e.g. detecting plugged impulse lines
and fluid composition change).

Wireless self-organizing networks
Output
WirelessHART, 2.4 GHz DSSS.
Local display

The optional five-digit LCD can display user-selectable
information such as primary variable in engineering units,
percent of range, sensor module temperature, and
electronics temperature. Display updates at up to once
per minute.

Update rate

WirelessHART, user selectable 8 sec. to 60 min.

114

Power module

Field replaceable, keyed connection eliminates the risk
of incorrect installation, Intrinsically Safe
Lithium-thionyl chloride Power Module with
polybutadine terephthalate (PBT) enclosure. Ten-year
life at one minute update rate.(")

1. Reference conditions are 70 °F (21 °C), and routing data for
three additional network devices.
Note: Continuous exposure to ambient temperature limits
of-40°F or 185 °F (-40 °C or 85 °C) may reduce specified life by
less than 20 percent.

Overpressure limits
Transmitters withstand the following limits without damage:

Coplanar sensor module (single variable)

pp(1)
Range
3051SF_3,4,7,0orD
1 2000 psi (137,90 bar)
2 3626 psi (250,00 bar)
3 3626 psi (250,00 bar)

1. The overpressure limit of a DP Sensor with the P9 option is 4500
psig (310,26 bar). The overpressure limit of a DP Sensor with the
PO option is 6092 psig (420,00 bar).

Coplanar multi-variable sensor module
(3051SF_1, 2,5, 0r6)

Static Differential pressure
pressure Range 1 Range 2 Range 3
Range 3 1600 psi 1600 psi 1600 psi
GP/AP | (110,32 bar) | (110,32 bar) | (110,32 bar)
Range 4 2000 psi 3626 psi 3626 psi
GP/AP | (137,90bar) | (250,00 bar) | (250,00 bar)

Static pressure limits
Coplanar sensor module

Operates within specifications between static line
pressures of:

DP Sensor(")
Range
3051SF_3,4,7,0rD
1 0.5 psia to 2000 psig (0,03 to 137,90 bar)
2 0.5 psia to 3626 psig (0,03 to 250,00 bar)
3 0.5 psia to 3626 psig (0,03 to 250,00 bar)

1. Thestatic pressure limit of a DP Sensor with the P9 option is 4500
psig (310,26 bar). The static pressure limit of a DP Sensor with
the PO option is 6092 psig (420,00 bar).
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Coplanar Multivariable sensor module
(3051SF_1, 2,5, 0r 6)

Operates within specifications between static line
pressures of 0.5 psia (0,03 bar) and the values in the table

below:
Static Differential pressure
pressuré | pange1 Range2 | Range3
Range 3 800 psi 800 psi 800 psi
GP/AP | (55,15bar) | (55,15bar) | (55,15 bar)
Range 4 2000 psi 3626 psi 3626 psi
GP/AP | (137,90 bar) | (250,00 bar) | (250,00 bar)
Burst pressure limits
Coplanar sensor module

10000 psig (689,5 bar)
Temperature limits

Ambient

-40 to 185 °F (-40 to 85 °C)

With LCD display(!): -40 to 175 °F (-40 to 80 °C)
With option code P0: -20 to 185 °F (-29 to 85 °C)

1. LCDdisplay may not be readable and LCD updates will be slower
at temperatures below -4 °F (-20 °C).

Storage

-50 to 185 °F (-46 to 85 °C)
With LCD display: -40 to 185 °F (-40 to 85 °C)
With Wireless Output: -40 to 185 °F (-40 to 85 °C)

Process temperature limits

For 3051SFA Temperature Limits, see page 161.
Humidity limits
0-100% relative humidity

When power is applied to the transmitter during startup,
performance will be within specifications per the time period
described in Table 5.

Table 5. Turn-On Time()

Transmitter Turn-on time (typical)
3051S, 3051SF_D 2 seconds
Diagnostics 5 seconds
3051SMV, 3051SF_1-7 5 seconds

1. Does not apply to wireless option code X.

Specifications and Reference Data

Volumetric displacement

Less than 0.005 in> (0,08 cm?)
Damping'")

Analog output response time to a step change is
user-selectable from 0 to 60 seconds for one time constant.
For 3051SF_1-7, each variable can be individually adjusted.
Software damping is in addition to sensor module response
time.

1. Does not apply to wireless option code X.
Failure mode alarm

HART 4-20 mA (output option code A)

If self-diagnostics detect a gross transmitter failure, the
analog signal will be driven offscale to alert the user.
Rosemount standard (default), NAMUR, and custom
alarm levels are available (see Alarm configuration
below).

High or low alarm signal is software-selectable or
hardware-selectable via the optional switch (option D1).

Alarm configuration

Highalarm | Lowalarm
Default >21.75mA <3.75mA
NAMUR compliant(") >22.5mA <3.6mA
Custom levels(?) 20.2-23.0mA | 3.4-3.8mA

1. Analog output levels are compliant with NAMUR
recommendation NE 43, see option codes C4 or C5.

2. Lowalarm must be 0.1 mA less than low saturation and high
alarm must be 0.1 mA greater than high saturation.

Safety-certified transmitter failure values(")

Safety accuracy: 2.0%(2)
Safety response time: 1.5 seconds

1. Does not apply to wireless option code X.

2. A2%variation of the transmitter mA output is allowed before a safety
trip. Trip values in the DCS or safety logic solver should be derated by
2%.
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A.3.3 Physical specifications

Electrical connections

1/2-14 NPT, G'/2, and M20 X 1.5 conduit. HART interface
connections fixed to terminal block for Output code A and X.

Process connections

Coplanar sensor module

Standard | '/4-18 NPT on 2 '/s-in. centers

Process-wetted parts

3051SFA wetted parts - Annubar sensor material

m 316 Stainless Steel

m  AlloyC-276

3051SFC wetted parts - material of construction
Body/plate

m 316/316LSST

m 50 micro-inch Ra surface finish

Manifold head|valves

m 316SST

Flange studs and nuts

m  Customer supplied

m  Available as a spare part

Transmitter connection studs and nuts

m Studs - A193 Grade B8M

m Nuts — A194 Grade 8M

Gasket and O-rings

m Gaskets are customer supplied.

m Durlon 8500 fiber gaskets are recommended. Consult an
Emerson Process Management representative for use with

other gaskets.

m Available as a spare part

Note

Gaskets and O-rings should be replaced when the 405 is

disassembled.
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Process isolating diaphragms
Coplanar sensor module

316L SST (UNS S31603), Alloy C-276 (UNS N10276), Alloy
400 (UNS N04400), Tantalum (UNS R05440), Gold-Plated
Alloy 400, Gold-plated 316L SST

Drain/vent valves

316 SST, Alloy C-276, or Alloy 400/K-500 material
(Drain vent seat: Alloy 400, Drain vent stem: Alloy K-500)

Process flanges and adapters

Plated carbon steel

SST: CF-8M (Cast 316 SST) per ASTM A743
Cast C-276: CW-12MW per ASTM A494
Cast Alloy 400: M-30C per ASTM A494

Non-wetted parts

Electronics housing

Low-copper aluminum alloy or CF-8M (Cast 316 SST)
NEMA 4X, IP 66, IP 68 (66-ft. [20 m] for 168 hours)
Note: IP 68 not available with Wireless Output.

Paint for aluminum housing
Polyurethane

Coplanar sensor module housing
SST: CF-3M (Cast 316L SST)

Bolts

Plated carbon steel per ASTM A449, Type 1
Austenitic 316 SST per ASTM F593

ASTM A453, Class D, Grade 660 SST

ASTM A193, Grade B7M alloy steel

ASTM A193, Class 2, Grade B8M SST

Alloy K-500

Sensor module fill fluid
Silicone orinert halocarbon
Cover O-rings

Nitirile Butadiene (NBR)
Wireless antenna

PBT/polycarbonate (PC) integrated omni-directional
antenna

Power module

Field replaceable, keyed connection eliminates the risk of
incorrect installation, Intrinsically Safe Lithium-thionyl
chloride Power Module with PBT enclosure.
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A.4 3051CFA ordering information
A.4.1 Rosemount 3051CFA Annubar Flowmeter

Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Rosemount 3051CFA Annubar Flowmeter utilizes the T-shaped sensor design that
delivers best in class accuracy and performance while meeting the needs of diverse process
applications, whether it is high accuracy for precision control or high strength for severe

flow applications. Main capabilities include:

m  Upto 1.8% of flow rate accuracy

= Available in 2- to 96-in. (50 to 2400 mm) line sizes

m  Fully assembled and leak tested for out-of-the-box installation

m  Power Advisory can proactively detect degraded electrical loop integrity issues

(Option Code DAO)

m  Local Operator Interface with straightforward menus and built-in configuration

buttons (Option Code M4)

The Expanded offering is subject to additional delivery lead time.

Model") | Product description
3051CFA Annubar Flowmeter
Measurement type
D Differential Pressure *
Fluid type
L Liquid *
G Gas *
S Steam *
Line size
020 2-in. (50 mm) *
025 21/2-in. (63.5 mm) *
030 3-in. (80 mm) *
035 37/2-in. (89 mm) *
040 4-in. (100 mm) *
050 5-in. (125 mm) *
060 6-in. (150 mm) *
070 7-in. (175 mm) *
080 8-in. (200 mm) *
100 10-in. (250 mm) *
120 12-in. (300 mm) *
140 14-in. (350 mm)
160 16-in. (400 mm)
180 18-in. (450 mm)
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Line size
200 20-in. (500 mm)
240 24-in. (600 mm)
300 30-in. (750 mm)
360 36-in. (900 mm)
420 42-in. (1066 mm)
480 48-in. (1210 mm)
600 60-in. (1520 mm)
720 72-in. (1820 mm)
780 78-in (1950 mm)
840 84-in. (2100 mm)
900 90-in. (2250 mm)
960 96-in (2400 mm)
Pipe I.D. range(z)
C Range C from the Pipe I.D. table *
D Range D from the Pipe I.D. table *
A Range A from the Pipe I.D. table
B Range B from the Pipe I.D. table
E Range E from the Pipe I.D. table
z Non-standard Pipe I.D. range or line sizes greater than 12-in. (300 mm)
Pipe material/Mounting assembly material
C Carbon steel (A105) *
S 316 Stainless Steel *
0 No Mounting (customer supplied) *
G Chrome-Moly Grade F-11
N Chrome-Moly Grade F-22
] Chrome-Moly Grade F-91
Piping orientation
H Horizontal piping *
D Vertical piping with downwards flow *
u Vertical piping with upwards flow *
Annubar type
P Pak-Lok *
F Flanged with opposite side support *
L Flange-Lok
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Annubar type
G Gear-Drive Flo-Tap
M Manual Flo-Tap
Sensor material
S 316 Stainless Steel *
H Alloy C-276
Sensor size
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) *
2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) *
3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) *
Mounting type
T1 Compression or threaded connection *
Al 150# RF ANSI *
A3 300# RF ANSI *
A6 6004# RF ANSI *
D1 DN PN16 flange *
D3 DN PN40 flange *
D6 DN PN100 flange *
A9®) 900# RF ANSI
AFG) 15004 RF ANSI
ATG) 2500 # RF ANSI
R1 150#RT| flange
R3 300# RT]| flange
R6 600# RT] flange
R9G) 9004 RT] flange
RFG) 15004 RT] flange
RTO) 25004 RT] flange
Opposite side support or packing gland
0 No opposite side support or packing gland (required for Pak-Lok and Flange-Lok models) *
Opposite side support - required for flanged models
C NPT threaded opposite support assembly — extended tip *
D Welded opposite support assembly — extended tip *
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Packing gland - required for Flo-Tap models

Packing gland material Rod material Packing material
& Stainless Steel packing gland/cage nipple Carbon Steel PTFE
K“) Stainless Steel packing gland/cage nipple Stainless Steel PTFE
L@ Stainless Steel packing gland/cage nipple Carbon Steel Graphite
N Stainless Steel packing gland/cage nipple Stainless Steel Graphite
R Alloy C-276 packing gland/cage nipple Stainless Steel Graphite

Isolation valve for Flo-Tap models

0 Not Applicable or customer supplied *
1 Gate Valve, Carbon Steel

2 Gate Valve, Stainless Steel

5 Ball Valve, Carbon Steel

6 Ball Valve, Stainless Steel

Temperature measurement

T Integral RTD - not available with flanged model greater than class 600# *
0 No temperature sensor *
R Remote thermowell and RTD

Transmitter connection platform

3 Direct-mount, Integral 3-valve Manifold- not available with flanged model greater than class 600 *
5 Direct -mount, 5-valve Manifold - not available with flanged model greater than class 600 *
7 Remote-mount NPT connections ('/2-in. NPT) *
6 Direct-mount, high temperature 5-valve Manifold - not available with flanged model greater than class 600

8 Remote-mount SW connections ('/2-in.)

Differential pressure range

1 0to 25inH,0 (0 to 62,16 mbar) *
2 0 to 250 inH,0 (0 to 621,60 mbar) *
3 0to 1000 inH,0 (0 to 2,48 bar) *
Transmitter output

AL) 4-20 mA with digital signal based on HART Protocol *
F FounDpATION Fieldbus Protocol *
w(®) PROFIBUS® PA Protocol *
X7 Wireless (requires wireless options and engineered polymer housing) *
m(®) Low-Power, 1-5 Vdc with digital signal based on HART Protocol
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Transmitter housing material Conduit entry size

A Aluminum 114 NPT *
B Aluminum M20 X 1.5 *
J SST 1/2-14 NPT *
K SST M20 X 1.5 *
pl) Engineered polymer No conduit entries *
p(10) Aluminum G2

m(10) SST G2

Transmitter performance class

1 ‘ 1.6% flow rate accuracy, 8:1 flow turndown, 5-yr. stability *
Wireless options (requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

WA3 ‘ User configurable transmit rate, 2.4GHz WirelessHART *
Antenna and SmartPower

WP5 ‘ Internal antenna, compatible with Green Power Module (1.S. Power Module sold separately) *
HART Revision configuration(5) (requires HART Protocol output code A)

HR5 Configured for HART Revision 5 *
HR7 Configured for HART Revision 7 *
Options (include with selected model number)

Extended product warranty

WR3 3-year limited warranty *
WR5 5-year limited warranty *
Pressure testing(")

P1 Hydrostatic testing with certificate

PX Extended hydrostatic testing

Special cleaning

P2 Cleaning for special services

PA Cleaning per ASTM G93 level D (Section 11.4)

Material testing

V1 ‘ Dye penetrant exam

Material examination

V2 ‘ Radiographic examination
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Flow calibration

W1 Flow calibration (average K)

Special inspection

QC1 Visual and dimensional inspection with certificate *
QC7 Inspection and performance certificate *
Surface finish

RL Surface finish for low pipe Reynolds number in gas and steam *
RH Surface finish for high Pipe Reynolds number in liquid *
Material traceability certification(!2)

Q8 Material traceability certification per EN 10474:2004 3.1 *
Code conformance('3)

]2 ANSI/ASME B31.1

J3 ANSI/ASME B31.3

Materials conformance('4)

5 NACE MR-0175/ISO 15156

Country certification

J6 European Pressure Directive (PED) *
J1 Canadian Registration

Installed in flanged pipe spool section

H3 150# Flanged connection with Rosemount standard length and schedule

H4 300# Flanged connection with Rosemount standard length and schedule

H5 600# Flanged connection with Rosemount standard length and schedule

Instrument connections for remote mount options

G2 Needle valves, Stainless Steel *
G6 OS&Y gate valve, Stainless Steel *
G1 Needle valves, Carbon Steel

G3 Needle valves, Alloy C-276

G5 0OS&Y gate valve, Carbon Steel

G7 0OS&Y gate valve, Alloy C-276

Special shipment

Y1 ‘ Mounting hardware shipped separately *
Special dimensions

VM ‘ Variable mounting
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Special dimensions

VT

Variable tip

VS

Variable length spool section

PlantWeb control functionality('%)

A01

FOUNDATION Fieldbus advanced control function block suite

PlantWeb diagnostic functionality

DA0(16)

Power advisory HART diagnostic

»*

D01(19)

FOUNDATION Fieldbus diagnostics suite

»*

Product certifications

E8 ATEX Flameproof, Dust *
107 ATEX Intrinsic Safety and Dust *
1A ATEX FISCO Intrinsic Safety; for FOUNDATION Fieldbus or PROFIBUS PA protocols only *
N1 ATEX Type n and Dust *
K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, 11 and N1) *
E5 FM Explosion-proof, Dust Ignition-proof *
15(18) FM Intrinsically Safe, Nonincendive *
IE FM FISCO Intrinsically Safe; for FOUNDATION Fieldbus or PROFIBUS PA protocols only *
K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) *
C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 *
16() CSA Intrinsically Safe *
K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) *
E7 IECEx Flameproof, Dust Ignition-proof *
17 IECEX Intrinsic Safety *
N7 IECEx Typen *
K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of 17, N7 and E7) *
E2 INMETRO Flameproof *
12 INMETRO Intrinsic Safety *
IB INMETRO FISCO Intrinsically Safe; for FOUNDATION Fieldbus or PROFIBUS PA protocols only *
K2 INMETRO Flameproof, Intrinsic Safety *
E3 China Flameproof *
13 China Intrinsic Safety *
KB EI\B/I)and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of K5 and *
KD CSA, FM, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) *
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Sensor fill fluid and O-ring options
L1019) Inert sensor fill fluid (silicone fill fluid is standard) *
L2 Graphite-filled (PTFE) O-ring *
LA(19) Inert sensor fill fluid and Graphite-filled (PTFE) O-ring *
Shipboard approvals('?)
SBS American Bureau of Shipping *
SLL(20) Lloyds Register (LR) *
Display and interface options
M4(21) LCD display with Local Operator Interface *
M5 LCD display *
Transmitter calibration certification
Q4 Calibration certificate for transmitter *
Quality certification for safety('°)
QS Prior-use certificate of FMEDA data *
QT Safety certified to IEC 61508 with certificate of FMEDA *
Transient protection“g)(zz)
T Transient terminal block *
Manifold for Remote Mount option
F2 3-Valve Manifold, Stainless Steel *
F6 5-Valve Manifold, Stainless Steel *
F1 3-Valve Manifold, Carbon Steel
F3 3-Valve Manifold, Alloy C-276
F5 5-Valve Manifold, Carbon Steel
F7 5-Valve Manifold, Alloy C-276
Lower power output
(@ 0.8-3.2 Vdc output with digital signal based on HART Protocol (Available with Output code M only) *
Alarm levels(1®)
c4 NAMUR alarm and saturation levels, high alarm *
CN NAMUR alarm and saturation levels, low alarm *
CR Custom alarm and saturation signal levels, high alarm
(@ Custom alarm and saturation signal levels, low alarm
cT Rosemount standard low alarm
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Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Configuration buttons

D4(16) Analog zero and span
Dz(23) Digital zero trim
Ground screw(19)(24)

V5

External ground screw assembly *

Typical model number: 3051CFA D L 060 D C H P S 2 71 0 0 0 3 2 A A 1

mAWN~

Nao

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

See the DP Flow Product Data Sheet (document number 00813-0100-4485) for Pipe I.D. table.

Available in remote mount applications only.

The cage nipple is constructed of 304 SST.

Option HR5 configures the HART output to HART Revision 5. Option HR7 configures the HART output to HART Revision 7. The device can be field configured
to HART Revision 5 or 7 if desired. HART Revision 5 is the default HART output.

For local addressing and configuration, M4 (Local Operator Interface) is required.

Requires wireless options and engineered polymer housing. Available approvals are FM Intrinsically Safe, (option code 15), CSA Intrinsically Safe (option
code 16), ATEX Intrinsic Safety (option code 1), and IECEx Intrinsic Safety (option code 17).

Only available with C6, E2, ES5, 15, K5, KB and E8 approval. Not available with GE, GM, SBS, DAO, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

Only available with Wireless Output (output code X).

Not available with Product certifications options E8, K8, E5, K5, C6, K6, E7, K7, E2, K2, E3, KB, KD.

Applies to assembled flowmeter only, mounting not tested.

Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.
Not available with Transmitter Connection Platform 6.

Materials of Construction comply with metallurgical requirements within NACE MR0175/1SO for sour oil field production environments. Environmental
limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
Only valid with FOUNDATION Fieldbus output (output code F).

Only available with 4-20 mA HART output (output Code A).

Dust approval not applicable to output code X.

Nonincendive certification not provided with Wireless output option code (X).Not available with Wireless Output (output code X).

Not available with Wireless Output (output code X).

Only available with product certifications E7, E8, 11,17, 1A, K7, K8, KD, N1, N7.

Not available with FOUNDATION Fieldbus (Output Code F) or Wireless Output (output code X) or Low Power (output code M).

The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification codes IA, IB, and IE.
Only available with 4-20 mA HART Output (output code A) and Wireless output (Output Code X).

The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.
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A.5 3051CFC ordering information
A.5.1 Rosemount 3051CFC Compact Flowmeter

J,‘\

(&

Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information

m  Compact Conditioning flowmeters reduce straight piping requirements to 2D upstream and 2D
downstream from most disturbances.

m  Simple installation of Compact flowmeters between any existing raised-face flanges.

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Model!") | Product description
3051CFC Compact Flowmeter
Measurement type
D Differential Pressure *
Primary element technology
A Annubar averaging pitot tube *
C Conditioning orifice plate *
P Orifice plate *
Material type
S 316 SST *
Line size
005(?) 12-in. (15 mm) *
0102 1-in. (25 mm) *
015 17/2-in. (40 mm) *
020 2-in. (50 mm) *
030 3-in. (80 mm) *
040 4-in. (100 mm) *
060 6-in. (150 mm) *
080 8-in. (200 mm) *
10003)) 10-in. (250 mm) *
1206)4) 12-in. (300 mm) *
Primary element type
NO0O Annubar sensor size 1
N040 0.40 Beta ratio
N065(°) 0.65 Beta ratio *
Temperature measurement
0 No temperature sensor *
R Remote thermowell and RTD
T(6) Integral temperature
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Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Transmitter connection platform
3 Direct-mount *
7 Remote-mount, NPT connections *
Differential pressure range
1 0to 25in H,0 (0 to 62,3 mbar) *
2 0to 250 in H50 (0 to 623 mbar) *
3 0to 1000 in H,0 (0 to 2,5 bar) *
Transmitter output
A7) 4-20 mA with digital signal based on HART Protocol *
F FOUNDATION Fieldbus Protocol *
w(®) PROFIBUS PA Protocol *
X Wireless (requires wireless options and Engineered Polymer housing)
m(10) Low-Power, 1-5 Vdc with digital signal based on HART Protocol
Transmitter housing material Conduit entry size
A Aluminum 1/2-14 NPT *
B Aluminum M20 X 1.5 *
J SST 1214 NPT x
K SST M20 X 1.5 *
ph) Engineered polymer No conduit entries *
p(12) Aluminum G'/2
m(12) SST G'J2
Transmitter performance class
1 ‘ Up to +1.65% flow rate accuracy, 8:1 flow turndown, 5-year stability *
Wireless OptiOI'IS (requires wireless output code X and Engineered Polymer housing code P)
Wireless transmit rate, operating frequency, and protocol
WA3 ‘ User configurable transmit rate, 2.4GHz WirelessHART *
Antenna and SmartPower
WP5 ‘ Internal antenna, compatible with Green Power Module (1.S. Power Module sold separately) *
HART Revision configuration(7) (requires HART Protocol output code A)
HR5 Configured for HART Revision 5 *
HR7 Configured for HART Revision 7 *
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Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Options (include with selected model number)

Extended product warranty

WR3 3-year limited warranty *
WR5 5-year limited warranty *
Installation accessories

AB ANSI alignment ring (150#) (only required for 10-in. [250 mm] and 12-in. [300mm] line sizes) *
AC ANSI alignment ring (300#) (only required for 10-in. [250 mm] and 12-in. [300mm] line sizes) *
AD ANSI alignment ring (600#) (only required for 10-in. [250 mm] and 12-in. [300mm] line sizes) *
DG DIN alignment ring (PN16) *
DH DIN alignment ring (PN40) *
DJ DIN alignment ring (PN100) *
|B JIS alignment ring (10K)

JR JIS alignment ring (20K)

]S JIS alignment ring (40K)

Remote adapters

FE ‘ Flange adapters 316 SST ('/2-in. NPT) *
High temperature application

HT ‘ Graphite valve packing (T ax = 850 °F)

Flow calibration('3)

WC Flow calibration, 3 pt, Conditioning orifice option C (all pipe schedules)

wp(14) Flow calibration, 10 pt, Conditioning option C (all schedules), Annubar option A (Schedule 40)

Pressure testing

P1 Hydrostatic testing with certificate

Special cleaning

p2(13) Cleaning for special services

PA Cleaning per ASTM G93 level D (Section 11.4)

Special inspection

QC1 Visual and dimensional inspection with certificate *
QC7 Inspection and Performance Certificate *
Transmitter calibration certification

Q4 Calibration certificate for transmitter *
Quality certification for safety(1°)

Qs Prior-use Certificate of FMEDA data *
QT Safety certified to IEC 61508 with certificate of FMEDA *
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Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options () should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Material traceability certification

Q8

Material traceability certification per EN 10204:2004 3.1

Code conformance

12

ANSI/ASME B31.1

3

ANSI/ASME B31.3

J4

ANSI/ASME B31.8

Materials conformance

(17)

J5

‘ NACE MR-0175/ISO 15156

Country certification

J1

‘ Canadian Registration

Product certifications

E8 ATEX Flameproof, Dust *
11018) ATEX Intrinsic Safety and Dust *
IA ATEX FISCO Intrinsic Safety; for FOUNDATION Fieldbus or PROFIBUS PA protocols only *
N1 ATEX Type n and Dust *
K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, 11 and N1) *
E5 FM Explosion-proof, Dust Ignition-proof *
15(19) FM Intrinsically Safe, Nonincendive *
IE FM FISCO Intrinsically Safe; for FOUNDATION Fieldbus or PROFIBUS PA protocols only *
K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of E5 and I5) *
C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 *
16017 CSA Intrinsically Safe *
K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) *
E7 IECEx Flameproof, Dust Ignition-proof *
17 IECEX Intrinsic Safety *
N7 IECEx Type n *
K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of 17, N7 and E7) *
E2 INMETRO Flameproof *
12 INMETRO Intrinsic Safety *
IB INMETRO FISCO intrinsically safe; for FOUNDATION Fieldbus or PROFIBUS PA protocols only *
K2 INMETRO Flameproof, Intrinsic Safety *
E3 China Flameproof *
13 China Intrinsic Safety *
KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of K5 *
and C6)
KD CSA, FM, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) *
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Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Sensor fill fluid and O-ring options

L1(20) Inert sensor fill fluid *
L2 Graphite-filled (PTFE) O-ring *
LA(20) Inert sensor fill fluid and Graphite-filled (PTFE) O-ring *

Shipboard approvals(2?)

SBS American Bureau of Shipping *

sLL@h Lloyds Register (LR)

Display and interface options

M4(22) LCD display with Local Operator Interface *

M5 LCD display *

Transient protection(20)(23)

T1 Transient terminal block *

Manifold for remote mount option

F2 3-valve Manifold, Stainless Steel *

F6 5-valve Manifold, Stainless Steel *

PlantWeb control functionality(?*)

A01 FOUNDATION Fieldbus advanced control function block suite *

PlantWeb diagnostic functionality

DAO('®) Power advisory HART diagnostic

DO1(24) FOUNDATION Fieldbus diagnostic suite *
Low power output

c2 0.8-3.2 Vdc output with digital signal based on HART Protocol (available with output code M only) *
Alarm levels(16)

c4 NAMUR alarm and saturation levels, high alarm *
CN NAMUR alarm and saturation levels, low alarm *
CR Custom alarm and saturation signal levels, high alarm *
cs Custom alarm and saturation signal levels, low alarm *
CcT Rosemount standard low alarm *
Ground screw(20)(25)

V5 External ground screw assembly *
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Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Configuration buttons

D4(16) Analog zero and span *

Dz(26) Analog zero and span *

Typical model number: 3051CFCDCS060N065032AA1WCE5 M5

Nounh,kwN=

© o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.

Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.
Available with primary element technology P only.

10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.

For the 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).

For 2-in. (50 mm) line sizes the Primary Element Type is 0.6 for Primary Element Technology Code C.

Available with Primary Element Technology A only.

Option HR5 configures the HART output to HART Revision 5. Option HR7 configures the HART output to HART Revision 7. The device can be field configured
to HART Revision 5 or 7 if desired. HART Revision 5 is the default HART output.

For local addressing and configuration, M4 (Local Operator Interface) is required.

Requires wireless options and engineered polymer housing. Available approvals are FM Intrinsically Safe, (option code 15), CSA Intrinsically Safe (option
code 16), ATEX Intrinsic Safety (option code 11), and IECEx Intrinsic Safety (option code I7).

Only available with C6, E2, ES5, 15, K5, KB and E8 approval. Not available with GE, GM, SBS, DAO, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

Only available with Wireless Output (output code X).

Not available with Product certifications options E8, K8, E5, K5, C6, K6, E7, K7, E2, K2, E3, KB, KD.

Available with Primary Element Technology C only.

For Annubar option A, consult factory for pipe schedules other than schedule 40.

Available with Primary Element Technology C or P only.

Only available with HART 4-20 mA Output (output code A).

Materials of Construction comply with metallurgical requirements within NACE MR0O175/1SO for sour oil field production environments. Environmental
limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
Dust approval not applicable to output code X.

Nonincendive certification not provided with Wireless output option code (X).

Not available with Wireless output (output code X).

Only available with product certifications E7, E8, I1, 17, 1A, K7, K8, KD, N1, N7.

Not available with output code F - FOUNDATION Fieldbus or Wireless output (output code X) or Low Power (output code M).

The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA, IB, and IE.
Only valid with FOUNDATION Fieldbus (output code F).

The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

Only available with 4-20 mA HART Output (output code A) and Wireless output (output code X).
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A.6 3051CF specifications

A.6.1 Performance specifications

Performance assumptions include: measured pipe I.D, transmitter is trimmed for optimum flow accuracy, and performance is
dependent on application parameters.

Table 8. Flow Performance - Flow Reference Accuracy!(!)

3051CFA Annubar Flowmeter

Ranges 2-3 +1.80% of flow rate at 8:1 flow turndown

3051CFC_A Compact Annubar Flowmeter - Annubar option A

Ranges 2-3 | Standard | +2.10% of flow rate at 8:1 flow turndown

Calibrated | +1.80% of flow rate at 8:1 flow turndown

1. Range 1 flowmeters may experience an additional uncertainty up to 0.9%. Consult
your Emerson Process Management Representative for exact specifications.

A.6.2 Functional specifications

Range and sensor limits Power supply
Table 9. 3051CF Range and Sensor Limits External power supply required. Standarc.i transmitter
(4-20 mA) operates on 10.5 to 55 Vdc with no load.
1CF minimum Range and sensor
Range 202 fnimu 9 A ° Load limitations
span limits
Maximum loop resistance is determined by the voltage
1 0.5inH0 010 25inH;0 level of the external power supply, as described by:
(1,2 mbar) (62,3 mbar) ’
, 2.5inH,0 0to 250 inH,0 Max. Loop Resistance = 43.5 X (Power Supply Voltage - 10.5)
(6,2 mbar) (0,63 bar) 1935
3 10inH,0 0to 1000 inH,0 — 1500
(24,9 mbar) (2,49 bar) £
S 1000 :
Zero and span adjustment requirements (HART and low = I
power) S 5004 Operating |
region |
Zero and span values can be set anywhere within the range 0 T T r
limits stated in Table 9 and Table 10. 1052030 44?2'4(1) >
Voltage (Vdc)

Span must be greater than or equal to the minimum span

stated in Table 9 and Table 10 Communication requires a minimum loop resistance of 250 Q.
: 1. For CSA approval, power supply must not exceed 42.4 V.

Service FounpATION Fieldbus (output code F) and PROFIBUS
Liquid, gas, and vapor applications (output code W)
4-20 mA (output code A) Power supply

Output External power supply required; transmitters operate on

. . 9.0 to 32.0 Vdc transmitter terminal voltage.
Two-wire 4-20 mA, user-selectable for linear or square g

root output. Digital process variable superimposed on Current draw
4-20 mA signal, available to any host that conforms to the

17.5 mA for all configurations (including LCD display
HART protocol.

option)
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FounDATION Fieldbus function block execution times

Block Execution time
Resource N/A
Transducer N/A
LCD Block N/A

Analog Input 1, 2 30 milliseconds

PID 45 milliseconds

Input Selector 30 milliseconds

Arithmetic 35 milliseconds

Signal Characterizer 40 milliseconds

Integrator 35 milliseconds

FounpATION Fieldbus parameters

Schedule Entries 7 (max.)

Links 20 (max.)
Virtual Communications Relationships 12 (max.)
(VCR) ’

Standard function blocks
Resource block

m  Contains hardware, electronics, and diagnostic
information.

Transducer block

m  Contains actual sensor measurement data including
the sensor diagnostics and the ability to trim the
pressure sensor or recall factory defaults.

LCD block
m  Configures the local display.
2 Analog input blocks

m  Processes the measurements for input into other
function blocks. The output value is in engineering
units or custom and contains a status indicating
measurement quality.

PID block

m  Contains all logic to perform PID control in the field
including cascade and feedforward.

Backup Link Active Scheduler (LAS)

The transmitter can function as a Link Active Scheduler if
the current link master device fails or is removed from the
segment.

Specifications and Reference Data

Advanced control function block suite
(option code A01)

Input selector block

m  Selects between inputs and generates an output using
specific selection strategies such as minimum,
maximum, midpoint, average, or first “good.”

Arithmetic block

m  Provides pre-defined application-based equations
including flow with partial density compensation,
electronic remote seals, hydrostatic tank gauging,
ratio control, and others.

Signal characterizer block

m Characterizes or approximates any function that
defines an input/output relationship by configuring up
to twenty X, Y coordinates. The block interpolates an
output value for a given input value using the curve
defined by the configured coordinates.

Integrator block

m  Compares the integrated or accumulated value from
one or two variables to pre-trip and trip limits and
generates discrete output signals when the limits are
reached. This block is useful for calculating total flow,
total mass, or volume over time.

FounpATION Fieldbus diagnostics suite
(option code DO01)

The 3051C FouNDATION Fieldbus Diagnostics provide
Abnormal Situation Prevention (ASP) indication. The
integral statistical process monitoring (SPM) technology
calculates the mean and standard deviation of the process
variable 22 times per second. The 3051C ASP algorithm
uses these values and highly flexible configuration options
for customization to many user-defined or application
specific abnormal situations. The detection of plugged
impulse lines is the first available predefined application.

Low power (output code M)

Output

Three wire 1-5 Vdc or 0.8-3.2 Vdc (option Code C2)
user-selectable output. Also user selectable for linear or
square root output configuration. Digital process variable
superimposed on voltage signal, available to any host
conforming to the HART protocol. Low-power transmitter
operates on 6-12 Vdc with no load.

Power consumption

3.0mA, 18-36 mW
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Minimum load impedance

100 kQ (Vg Wiring)

Indication

Optional 5-digit LCD display
Overpressure limits

Rosemount 3051CF
m  Range 0: 750 psi (51,7 bar)
m  Range 1:2000 psig (137,9 bar)

m  Ranges 2-5:3626 psig (250 bar)
4500 psig (310,3 bar) for option code P9

Static pressure limit

Operates within specifications between static line pressures
of 0.5 psia and 3626 psig.

Range 1: 0.5 psia and 2000 psig (3, 4 barand 137, 9 bar)
Burst pressure limits

Burst pressure on Coplanar process flange is 10000 psig
(69 MPa).

Failure mode alarm

Output code A

If self-diagnostics detect a gross transmitter failure, the
analog signal will be driven either below 3.75 mA or to
21.75 mA to alert the user. NAMUR-compliant values are
available, option code C4. High or low alarm signal is
user-selectable by internal jumper.

Output code M

If self-diagnostics detect a gross transmitter failure, the
analog signal will be driven either below 0.94 V or above
5.4 Vto alert the user (below 0.75 V or above 4.4 V for
Option C2). High or low alarm signal is user-selectable by
internal jumper.

Output code Fand W

If self-diagnostics detect a gross transmitter failure, that
information gets passed as a status along with the process
variable.
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Process temperature limits

For 3051CFA Temperature Limits, see page 161.

Table 10. 3051CF Process Temperature Limits(')

3051CF

Silicone Fill Sensor -40to 250 °F (-40to 121 °C)

0to 185 °F (18 to 85 °C)

1. Process temperatures above 185 °F (85 °C) require derating the
ambient limits by a 1.5:1 ratio (0.6:1 ratio for the 3051H).

Inert Fill Sensor

Transmitter temperature limits

Ambient

-40to 185 °F (-40 to 85 °C)

with LCD display("): -4 to 175 °F (-20 to 80 °C)
Storage

-50t0 230 °F (-46 to 110 °C)

With LCD display: -40 to 185 °F (-40 to 85 °C)
Process

At atmospheric pressures and above. See Table 10.

1. LCD display may not be readable and LCD updates will be slower at
temperatures below -4 °F (-20 °C).

Humidity limits
0-100% relative humidity
Turn-on time

Performance within specifications less than 2.0 seconds
(10.0 s for Profibus protocol) after power is applied to the
transmitter

Volumetric displacement
Less than 0.005 in.3 (0,08 cm?)
Damping

Analog output response to a step input change is
user-selectable from 0 to 36 seconds for one time
constant. This software damping is in addition to sensor
module response time.
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Long term stability

Models Long term stability
3051CF
Ranges 2-3 +0.125% of URL for 5 years
+50 °F (28 °C) temperature changes, and up to 1000 psi (6,9 MPa) line pressure
3051CF Low/Draft Range
Range 1 +0.2% of URL for 1 year
Dynamic performance
4-20mA - (3)| Typical HART transmitter response
(HART protocol)(!)  Fieldbus protocol™/ ;o
Total Response Time (T + Tc)(z): Transmitter Output vs. Time
3051 CF’ Pressure released T,= Dead time
Ranges 2-5: 100 ms 152 ms
Range 1: 255ms 307 ms oo \—T“*L* Response time = T, + T,
Dead Time (Ty) 45 ms (nominal) 97 ms
ot
Update Rate 22 times per second | 22 times persecond
0%
Time

1. Dead time and update rate apply to all models and ranges; analog output only.
2. Nominal total response time at 75 °F (24 °C) reference conditions.
3. Transmitter Fieldbus output only, segment macro-cycle not included.

Vibration effect

Less than +£0.1% of URL when tested per the requirements of
IEC60770-1 field or pipeline with high vibration level (10-60
Hz 0.21 mm displacement peak amplitude/60-2000 Hz 3g).

A.6.3 Physical specifications
Electrical connections

/214 NPT, PG 13.5, G'[2, and M20 X 1.5 conduit. HART
interface connections fixed to terminal block.

Process-wetted parts

Drain|vent valves

316 SST, Alloy C-276, or Alloy 400 material (Alloy 400 not
available with 3051L)

Process flanges and adapters

Plated carbon steel, SST cast CF-8M (cast version of 316
SST, material per ASTM-A743), C-Type cast alloy
CW12MW, or cast alloy M30C

Wetted O-rings
Glass-filled PTFE or Graphite-filled PTFE

Specifications and Reference Data

Process Isolating Diaphragms

Alloy C-276, Alloy 400, Tantalum, Gold-plated Alloy 400,
Gold-plate SST

Non-wetted parts

Electronics housing

Low-copper aluminum or CF-8M (Cast version of 316 SST).
Enclosure Type 4X, IP 65, IP 66, IP 68

Coplanar sensor module housing

CF-3M (Cast version of 316L SST, material per
ASTM-A743)

Bolts

ASTM A449, Type 1 (zinc-cobalt plated carbon steel)
ASTM F593G, Condition CW1 (Austenitic 316 SST)
ASTM A193, Grade B7M (zinc plated alloy steel)
Alloy K-500

Sensor module fill fluid
Silicone oil (D.C. 200)
Paint

Polyurethane

Cover o-rings

Buna-N
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A.7 2051

Table 11. Rosemount 2051CFA Annubar Flowmeter Ordering Information

CFA ordering information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.
Model Product description
2051CFA Annubar Flowmeter
Measurement type
D Differential Pressure *
Fluid type
Liquid *
G Gas *
Steam *
Line size
020 2-in. (50 mm) *
025 21/2-in. (63.5 mm) *
030 3-in. (80 mm) *
035 37/2-in. (89 mm) *
040 4-in. (100 mm) *
050 5-in. (125 mm) *
060 6-in. (150 mm) *
070 7-in. (175 mm) *
080 8-in. (200 mm) *
100 10-in. (250 mm) *
120 12-in. (300 mm) *
Pipe I.D. range!")
C Range C from the Pipe I.D. table *
D Range D from the Pipe I.D. table *
A Range A from the Pipe I.D. table
B Range B from the Pipe I.D. table
E Range E from the Pipe I.D. table
z Non-standard Pipe I.D. range or line sizes greater than 12-in. (300 mm)
Pipe material/mounting assembly material
C Carbon steel (A105) *
S 316 Stainless Steel *
02 No mounting (customer supplied)
Chrome-Moly Grade F-11
Chrome-Moly Grade F-22
J Chrome-Moly Grade F-91
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Table 11. Rosemount 2051CFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Piping orientation
H Horizontal piping *
D Vertical piping with downwards flow *
u Vertical piping with upwards flow *
Annubar type
P Pak-Lok *
F Flanged with opposite side support *
Sensor material
S 316 Stainless Steel *
Sensor size
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) *
2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) *
3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) *
Mounting type
T1 Compression or threaded connection *
Al 150# RF ANSI *
A3 300# RF ANSI *
A6 600# RF ANSI *
D1 DN PN16 flange *
D3 DN PN40 flange *
D6 DN PN100 flange *
R1 150# RT| flange
R3 300# RT| flange
R6 600# RT| flange
Opposite side support or packing gland
0 No opposite side support or packing gland (required for Pak-Lok and Flange-Lok models) *
Opposite side support (required for flanged models)
C NPT threaded opposite support assembly — extended tip *
D Welded opposite support assembly — extended tip *
Isolation valve for Flo-Tap models
0 Not applicable or customer supplied *
Temperature measurement
T Integral RTD - not available with flanged model greater than class 600# *
0 No temperature sensor *
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Table 11. Rosemount 2051CFA Annubar Flowmeter Ordering Information

* The Standard

offering represents the most common options. The starred options () should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Temperature measurement

R Remote thermowell and RTD

Transmitter connection platform

3 Direct-mount, Integral 3-valve Manifold- not available with flanged model greater than class 600 *
5 Direct -mount, 5-valve Manifold - not available with flanged model greater than class 600 *
7 Remote-mount NPT connections ('/2-in. FNPT) *
8 Remote-mount SW Connections ('/2-in.)

Differential pressure range

1 0to 25inH,0 (0 to 62,3 mbar) *
2 0to 250inH,0 (0 to 623 mbar) *
3 0 to 1000 inH,0 (0 to 2,5 bar) *
Transmitter output

AB) 4-20 mA with digital signal based on HART Protocol *
F FounDATION Fieldbus Protocol *
w PROFIBUS PA Protocol *
X Wireless *
M Low-Power, 1-5 Vdc with digital signal based on HART Protocol

Transmitter housing material Conduit entry size

A Aluminum 1/2-14 NPT *
B Aluminum M20 X 1.5 *
| SST 1/2-14 NPT *
K SST M20 x 1.5 *
p0) Engineered Polymer No conduit entries *
D Aluminum G'/2

Mm@ SST G2

Transmitter performance class

1 ‘ 2.3% flow rate accuracy, 5:1 flow turndown, 2-year stability *
Wireless OptiOI'IS (requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

WA3 ‘ User configurable transmit rate, 2.4GHz WirelessHART *
Antenna and SmartPower

WP5 ‘ Internal antenna, compatible with Green Power Module (1.S. Power Module sold separately) *
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Table 11. Rosemount 2051CFA Annubar Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.
Options (include with selected model number)

Extended product warranty
WR3 3-year limited warranty *
WR5 5-year limited warranty *
Special cleaning
P2 Cleaning for special services
PA Cleaning per ASTM G93 level D (Section 11.4)
Material testing
V1 ‘ Dye penetrant exam
Material examination
V2 ‘ Radiographic examination
Special inspection
QC1 Visual and dimensional inspection with certificate *
QC7 Inspection and performance certificate *
Surface finish
RL Surface finish for low pipe Reynolds numberin gas and steam *
RH Surface finish for high pipe Reynolds number in liquid *
Material traceability certification(®)
Q8 Material traceability certification per EN 10474:2004 3.1 *
Code conformance
]2 ANSI/ASME B31.1
3 ANSI/ASME B31.3
Materials conformance!”)
5 NACE MR-0175/ISO 15156
Country certification
16 European Pressure Directive (PED) *
J1 Canadian Registration
Instrument connections for remote mount options
G2 Needle valves, Stainless Steel *
G6 OS&Y gate valve, Stainless Steel *
G1 Needle valves, Carbon Steel
G3 Needle valves, Alloy C-276
G5 OSR&Y gate valve, Carbon Steel
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Table 11. Rosemount 2051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Instrument connections for remote mount options

G7 ‘ 0OS&Y gate valve, Alloy C-276

Special shipment

Y1 ‘ Mounting hardware shipped separately *

Product certifications

E14) ATEX Flameproof *
E2(4) INMETRO Flameproof *
E3() China Flameproof *
E5 FM Explosion-proof, Dust Ignition-proof *
E6 CSA Explosion-proof, Dust Ignition-proof, Division 2 *
E7(4) IECEx Flameproof, Dust Ignition-proof *
n“ ATEX Intrinsic Safety *
12(4) INMETRO Intrinsically Safe *
13(4) China Intrinsic Safety *
15 FM Intrinsically Safe, Division 2 *
16 CSA Intrinsically Safe *
170)8) IECEx Intrinsic Safety *
IAC)E) ATEX FISCO Intrinsic Safety; for FOUNDATION Fieldbus protocol only *
IEC)E) FM FISCO Intrinsically Safe *
IF(3)(E) CSAFISCO Intrinsically Safe *
IGO)E) IECEX FISCO Intrinsically Safe *
K1) ATEX Flameproof, Intrinsic Safety, Type n, Dust *
K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and 15) *
K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and 16) *
K7(4) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, 17, and N7) *
KA®) ATEX and CSA Flameproof, Intrinsically Safe, Division 2 *
KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5, E6, I5, *
and 16)

Kc“) FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 *
KD FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, 15, E6, 16, E1, and I1) *
N1 ATEX Type n *
N7(4) IECEx Type n *
ND) ATEX Dust *
Sensor fill fluid and O-ring options

L10) Inert sensor fill fluid *
L2 Graphite-filled (PTFE) O-ring *
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Table 11. Rosemount 2051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Sensor fill fluid and O-ring options(®)

LA Inert sensor fill fluid and Graphite-filled (PTFE) O-ring *

Display and interface options

M4(10) LCD display with Local Operator Interface *

M5 LCD display *

Transmitter calibration certification

Q4 Calibration certificate for transmitter *

Quality certification for safety(1")

QS Certificate of FMEDA data *

QT Safety certified to IEC 61508 with certificate of FMEDA

Transient protection(g)(1 2)

T Transient terminal block *

Manifold for remote Mount option

F2 3-valve Manifold, Stainless Steel *

F6 5-valve Manifold, Stainless Steel *

F1 3-valve Manifold, Carbon Steel

F5 5-valve Manifold, Carbon Steel

PlantWeb control functionality(®)

A01 FOUNDATION Fieldbus advanced control function block suite *

Hardware adjustments

D4(13) Zero and span hardware adjustments *

pz(14) Digital zero trim *

Alarm limit(13)

cal1®) NAMUR alarm and saturation levels, high alarm *

cN(1®) NAMUR alarm and saturation levels, low alarm *

CR Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) *

cs Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) *

cT Low alarm (standard Rosemount alarm and saturation levels) *

Ground screw(?)(16)

V5 External ground screw assembly *
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Table 11. Rosemount 2051CFA Annubar Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

HART revision configuration

(13)

HR5(17) Configured for HART Revision 5

HR7(18) Configured for HART Revision 7

Typical model number: 2051CFA D L 060 D C H P S 2 T1 0 0 0 3 2A A 1A 3

wWN =

Nouk

10.
11.
12.

13.
14.
15.
16.
17.
18.
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See the DP Flow Product Data Sheet (document number 00813-0100-4485) for Pipe I.D. table.

Provide the “A” dimension for Flanged (page 203) and Pak-Lok (page 196).

HART Revision 5 is the default HART output. The Rosemount 2051 with Selectable HART can be factory or field configured to HART Revision 7. To order
HART Revision 7 factory configured, add option code HR7.

Not available with Low Power Output Code M.

Only available with output code X.

Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.
Materials of Construction comply with metallurgical requirements within NACE MR0175/1SO for sour oil field production environments. Environmental
limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
Only valid with FOUNDATION Fieldbus Output Code F.

Not available with output code X.

Not available with FOuNDATION Fieldbus (Output Code F) or Wireless (Output Code X).

Only available with 4-20 mA HART (Output Code A).

Not available with Housing code 00, 5A or 7). The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO
Product Certification code IA.

Only available with 4-20 mA HART (output codes A and M).

Only available with HART 4-20 mA Output (output codes A and M) and Wireless Output (output code X).

NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.
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A.8 2051CFC ordering information
A.8.1 Rosemount 2051CFC Compact Flowmeter

ﬂ‘
-
&%

Table 12. Rosemount 2051CFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

mSimple installation of Compact flowmeters between any existing raised-face flanges.

mCompact Conditioning flowmeters reduce straight piping requirements to 2D upstream and 2D
“» downstream from most flow disturbances.

Model Product description
2051CFC Compact Flowmeter
Measurement type
D Differential Pressure *
Primary element technology
A Annubar averaging pitot tube *
C Conditioning orifice plate *
P Orifice plate *
Material type
S 316 SST *
Line size
005(") 1/2-in. (15 mm) *
010" 1-in. (25 mm) *
015" 17/2-in. (40 mm) *
020 2-in. (50 mm) *
030 3-in. (80 mm) *
040 4-in. (100 mm) *
060 6-in. (150 mm) *
080 8-in. (200 mm) *
1002)6) 10-in. (250 mm) *
12020) 12-in. (300 mm) *
Primary element type
NO0O Annubar sensor size 1 *
N040 0.40 Beta ratio *
NO50 0.50 Beta ratio *
N065“) 0.65 Beta ratio *
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Table 12. Rosemount 2051CFC Compact Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Temperature measurement

0 No temperature sensor *
T6) Integral RTD

R Remote thermowell and RTD

3 Direct-mount *
Transmitter connection platform

7 Remote-mount, NPT connections *
Differential pressure range

1 0to 25inH,0 (0 to 62,3 mbar) *
2 0to 250inH,0 (0 to 623 mbar) *
3 0 to 1000 inH,0 (0 to 2,5 bar) *
Transmitter output

Al®) 4-20 mA with digital signal based on HART Protocol *
F FOUNDATION Fieldbus Protocol *
w PROFIBUS PA Protocol *
X Wireless *
M Low-Power, 1-5 Vdc with digital signal based on HART Protocol

Transmitter housing material Conduit entry size

A Aluminum 12-14 NPT *
B Aluminum M20 X 1.5 *
| SST 1214 NPT *
k() SST M20 X 1.5 *
p() Engineered Polymer No conduit entries *
D Aluminum G'/2

M7 SST G2

Transmitter performance class

1 ’ up to +2.00% flow rate accuracy, 5:1 flow turndown, 2-year stability *
Wireless OptiOI'IS (requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

WA3 ‘ User configurable transmit rate, 2.4GHz WirelessHART *
Antenna and SmartPower

WP5 ’ Internal antenna, compatible with Green Power Module (1.S. Power Module sold separately) *
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Table 12. Rosemount 2051CFC Compact Flowmeter Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Options (include with selected model number)
Extended product warranty
WR3 3-year limited warranty *
WR5 5-year limited warranty *
Installation accessories
AB ANSI alignment ring (150#) (only required for 10-in. [250 mm] and 12-in. [300mm] line sizes) *
AC ANSI alignment ring (300#) (only required for 10-in. [250 mm] and 12-in. [300mm] line sizes) *
AD ANSI alignment ring (6004#) (only required for 10-in. [250 mm] and 12-in. [300mm] line sizes) *
DG DIN alignment ring (PN16) *
DH DIN alignment ring (PN40) *
DJ DIN alignment ring (PN100) *
|B JIS alignment ring (10K)
JR JIS alignment ring (20K)
]S JIS alignment ring (40K)
Remote adapters
FE ‘ Flange adapters 316 SST ('/2-in NPT) *
High temperature application
HT ’ Graphite valve packing (T ;ax = 850 °F)
Flow calibration
wc® Flow calibration, 3 Pt, Conditioning orifice option C (all pipe schedules)
wD(19() | Flow calibration, 10 Pt, Conditioning option C (all schedules), Annubar option A (schedule 40)
Pressure testing
P1 Hydrostatic testing with certificate
Special cleaning
p2(12) Cleaning for special services
PA Cleaning per ASTM G93 level D (Section 11.4)
Special inspection
QC1 Visual and dimensional inspection with certificate *
QC7 Inspection and performance certificate *
Transmitter calibration certification
Q4 Calibration certificate for transmitter *
Quality certification for safety
QS(B) Prior-use certificate of FMEDA data *
Qr(14) Safety certified to IEC 61508 with certificate of FMEDA *
145
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Table 12. Rosemount 2051CFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options () should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Material traceability certification

Q8 Material traceability certification per EN 10204:2004 3.1 *
Code conformance

]2 ANSI/ASME B31.1

3 ANSI/ASME B31.3

J4 ANSI/ASME B31.8

Materials conformance

15(19)

’ NACE MR-0175/I1SO 15156

Country certification

J1

’ Canadian Registration

Product certifications

E1() ATEX Flameproof *
£2(7) INMETRO Flameproof *
E3() China Flameproof *
E5 FM Explosion-proof, Dust Ignition-proof *
E6 CSA Explosion-proof, Dust Ignition-proof, Division 2 *
E7(7) IECEx Flameproof, Dust Ignition-proof *
no ATEX Intrinsic Safety *
12(7) INMETRO Intrinsically Safe *
13(7) China Intrinsic Safety *
15 FM Intrinsically Safe, Division 2 *
16 CSA Intrinsically Safe *
177 IECEx Intrinsic Safety *
IA7) ATEX FISCO Intrinsic Safety; for FOUNDATION Fieldbus protocol only *
IE()(16) FM FISCO Intrinsically Safe *
IF(7)(13) CSAFISCO Intrinsically Safe *
IG(7)(13) IECEX FISCO Intrinsically Safe *
K1) ATEX Flameproof, Intrinsic Safety, Type n, Dust *
K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) *
K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and 16) *
K7(7) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, 17, and N7) *
KA() ATEX and CSA Flameproof, Intrinsically Safe, Division 2 *
KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5, E6, 15, *
and 16)
k) FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 *
kD7) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, 15, E6, 16, E1, and I1) *
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Table 12. Rosemount 2051CFC Compact Flowmeter Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Product certifications(”)
N1 ATEX Typen *
N7 IECEx Type n *
ND ATEX Dust *
Sensor fill fluid and O-ring options
L107) Inert sensor fill fluid *
L2 Graphite-filled (PTFE) O-ring *
LA(7) Inert sensor fill fluid and Graphite-filled (PTFE) O-ring *
Display and interface options
M4(18) LCD display with Local Operator Interface *
M5 LCD display *
Transient protection(”)“g)
T Transient terminal block *
Manifold for remote mount option
F2 3-valve Manifold, Stainless Steel *
F6 5-valve Manifold, Stainless Steel *
Alarm limit(20)
ca2) NAMUR alarm and saturation levels, high alarm *
CN@D) NAMUR alarm and saturation levels, low alarm *
CR Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) *
(@ Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) *
cT Low alarm (standard Rosemount alarm and saturation levels) *
PlantWeb control functionality('3)
A01 FOUNDATION Fieldbus advanced control function block suite *
Hardware adjustments
D4(20) Zero and span hardware adjustments *
Dz(22) Digital zero trim *
Ground screw(23)
V5 External ground screw assembly *
HART revision configuration(zo)
HR5(24) Configured for HART Revision 5
HR7(2>) Configured for HART Revision 7
Typical model number: 2051CFCDCS060N065032AA1WCE5 M5
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1. Notavailable for Primary Element Technology C.
2. Forthe 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).
3. 10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.
4. For 2-in. (50 mm) line sizes the Primary Element Type is 0.6 for Primary Element Technology Code C.
5. Available with Primary Element Technology A only.
6. HART Revision 5 is the default HART output. The Rosemount 2051 with Selectable HART can be factory or field configured to HART Revision 7. To order

HART Revision 7 factory configured, add option code HR7.

7. Not available with Low Power Output Code M.

8.  Only available with output code X.

9. Available with primary element technology C only.

10. Available with primary element technology C or A only.

11. For Annubar Option A, consult factory for pipe schedules other than Sch. 40.

12. Available with primary element technology C or P only.

13. Only valid with FOUNDATION Fieldbus Output Code F.

14. Only available with 4-20 mA HART output (output code A).

15. Materials of Construction comply with metallurgical requirements within NACE MR0175/1SO for sour oil field production environments. Environmental
limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

16. Not available with Primary Element Technology P.

17. Not available with output code X.

18. Not available with FounpATION Fieldbus (Output Code F) or Wireless (Output Code X).

19. Notavailable with Housing code 00, 5A, or 7. The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO
Product Certification code IA.

20. Only available with 4-20 mA HART (output codes A and M).

21. NAMUR-compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

22. Only available with HART 4-20 mA (Output Codes A and M) and Wireless (Output Code X).

23. The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

24. Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

25. Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if 14 needed.
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A.9 2051CF specifications

A.9.1 Performance specifications

Performance assumptions include: measured pipe I.D, transmitter is trimmed for optimum flow accuracy, and performance is
dependent on application parameters.

Table 13. Flow Performance - Flow Reference Accuracy(")

2051CFA Annubar Flowmeter

Ranges 2-3

+2.30% of flow rate at 5:1 flow turndown

2051CFC_A Compact Annubar Flowmeter - Annubar option A

Ranges 2-3

Standard

+2.60% of flow rate at 5:1 flow turndown

Calibrated | +2.30% of flow rate at 5:1 flow turndown

1. Range 1 flowmeters may experience an additional uncertainty up to 0.9%. Consult your
Emerson Process Management Representative for exact specifications.

A.9.2 Functional specifications

Range and sensor limits

2051CF minimum Range and sensor
Range P
span limits

: 0.5inH,0 0to 25inH,0
(1,24 mbar) (62,16 mbar)

, 2.5inH,0 0to0 250 inH,0
(4,14 mbar) (0,62 bar)

3 6.67 inH,0 0to 1000 inH,0
(16,58 mbar) (2,49 bar)

Service

Liquid, gas, and steam applications
4-20 mA HART (output code A)
Output

Two-wire 4-20 mA, user-selectable for linear or square
root output. Digital process variable superimposed on
4-20 mA signal, available to any host that conforms to the
HART protocol.

Power supply

External power supply required. Standard transmitter
operates on 10.5 to 42.4 Vdc with no load.

Turn-on time

Performance within specifications less than 2.0 seconds
after power is applied to the transmitter.

Specifications and Reference Data

Load limitations

Maximum loop resistance is determined by the voltage
level of the external power supply, as described by:

Maximum Loop Resistance =43.5 X (Power Supply Voltage - 10.5)

1387
E 1000
e
® 500 Operating
= Region
0 T T
105 20 30 424
Voltage (Vdc) ’

The Field Communicator requires a minimum loop resistance of
2500 for communication.

FounpATION Fieldbus (output code F)

Power supply

External power supply required; transmitters operate on
9.0 to 32.0 Vdc transmitter terminal voltage for non-I.S.
applications, 9.0 to 30 Vdc for entity model intrinsically
safe applications and 9.0 to 17.5 Vdc for FISCO intrinsically
safe applications.

Current draw

17.5 mA for all configurations (including LCD display
option)

Indication

Optional 2-line LCD display
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FounDATION Fieldbus function block execution times

Block Execution time
Resource N/A
Transducer N/A

LCD display Block N/A

Analog Input 1, 2 20 milliseconds
PID 25 milliseconds
Arithmetic 20 milliseconds
Input Selection 20 milliseconds
Signal Characterizer 20 milliseconds
Integrator 20 milliseconds
Output Splitter 20 milliseconds
Control Selector 20 milliseconds

FounDpATION Fieldbus parameters

Schedule Entries 7 (max.)

Links 20 (max.)

Virtual Communications Relationships

(VCR) 12 (max.)

Standard function blocks
Resource block

m Theresource block contains diagnostic, hardware and
electronics information. There are no linkable inputs
or outputs to the Resource Block.

Transducer block

m The sensor transducer block contains sensor
information including the sensor diagnostics and the
ability to trim the pressure sensor or recall factory
calibration.

LCD display transducer block

m  The LCD display transducer block is used to configure
the LCD display meter.

Analog input (Al) block

m  The Al block processes the measurements from the
sensor and makes them available to other function
blocks. The output value from the Al block is in
engineering units and contains a status indicating the
quality of the measurement. The Al block is widely
used for scaling functionality.

Note

The channel, Set XD_Scale, Set L_Type, and sometimes
Set Out_Scale are typically configured by instrument
personnel. Other Al block parameters, block links, and
schedule are typically configured by the control
systems configuration engineer.

Input selector (ISEL) block

m  ThelSEL block can be used to select the first good, Hot
Backup™, maximum, minimum, or average of as many
as eight input values and place it at the output. The
block supports signal status propagation.

Integrator (INT) block

m  TheINT block integrates one or two variables over
time. The block compares the integrated or
accumulated value to pre-trip and trip limits and
generates discrete output signals when the limits are
reached. The INT block is used as a totalizer. This block
will accept up to two inputs, has six options how to
totalize the inputs, and two trip outputs.

Arithmetic (ARTH) block

m  The ARTH block provides the ability to configure a
range extension function for a primary input. It can
also be used to compute nine different arithmetic
functions including flow with partial density
compensation, electronic remote seals, hydrostatic
tank gauging, ratio control and others.

Signal characterizer (SGCR) block

m  The SGCR block characterizes or approximates any
function that defines an input/output relationship.
The function is defined by configuring as many as
twenty X,Y coordinates. The block interpolates an
output value for a given input value using the curve
defined by the configured coordinates. Two separate
analog input signals can be processed simultaneously
to give two corresponding separate output values
using the same defined curve.

PID block

m  The PID function block combines all of the necessary
logic to perform proportional/integral/derivative (PID)
control. The block supports mode control, signal
scaling and limiting, feed forward control, override
tracking, alarm limit detection, and signal status
propagation.
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Control selector block

m  The control selector Function Block selects one of two
or three inputs to be the output. The inputs are
normally connected to the outputs of PID or other
function blocks. One of the inputs would be
considered Normal and the other two overrides.

Output splitter block

m  The output splitter function block provides the
capability to drive two control outputs from a single
input. It takes the output of one PID or other control
block to control two valves or other actuators.

Backup Link Active Scheduler (LAS)

The transmitter can function as a Link Active Scheduler if
the current link master device fails or is removed from the
segment.

PROFIBUS PA (output code W)
Profile version

3.02

Power supply

External power supply required; transmitters operate on
9.0 to 32.0 Vdc transmitter terminal voltage for non-I.S.
applications, 9.0 to 30 Vdc for entity model intrinsically
safe applications and 9.0 to 17.5 Vdc for FISCO intrinsically
safe applications.

Current draw

17.5 mA for all configurations (including LCD display
option)

Output update rate

Four times per second

Standard function blocks

Analog Input (Al Block)

m  The Al function block processes the measurements
and makes them available to the host device. The
output value from the Al block is in engineering units
and contains a status indicating the quality of the
measurement.

Physical block

m  The physical block defines the physical resources of
the device including type of memory, hardware,
electronics, and diagnostic information.

Specifications and Reference Data

Transducer block

= Contains actual sensor measurement data including
the sensor diagnostics and the ability to trim the
pressure sensor or recall factory defaults.

Indication
= Optional 2-line LCD display
Lol

m  Optional external configuration buttons.

Wireless (output code X)

Output
IEC 62591 (WirelessHART), 2.4 GHz DSSS

Wireless radio (internal antenna, WP5 option)
m  Frequency: 2.400-2.485GHz

m  Channels: 15

m  Modulation: IEEE 802.15.4 compliant DSSS
m  Transmission: Maximum of 10 dBm EIRP
Local display

The optional 3-line, 7-digit LCD display can display
user-selectable information such as primary variable in
engineering units, scaled variable, percent of range,
sensor module temperature, and electronics
temperature. The display updates based on the wireless
update rate.

Digital zero trim

Digital Zero trim (option DZ) is an offset adjustment to
compensate for mounting position effects, up to 5% of
URL.

Update rate
User selectable 1 sec. to 60 min.
Wireless sensor module for In-Line transmitters

The 2051 Wireless Transmitter requires the engineered
polymer housing to be selected. The standard sensor
module will come with aluminum material. If stainless
steel is required, the option WSM must be selected.

Power module

Field replaceable, keyed connection eliminates the risk of
incorrect installation, Intrinsically Safe Lithium-thiony!
chloride Power Module with PBT/PC enclosure. Ten-year
life at one minute update rate.(")

1. Reference conditions are 70 °F (21 °C), and routing data for three
additional network devices.
Note: Continuous exposure to ambient temperature limits of -40
°Fto 185 °F (-40 °C to 85 °C) may reduce specified life by less than
20 percent.
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1-5 Vdc HART low power (output code M)

Output

Three wire 1-5 Vdc output, user-selectable for linear or
square root output. Digital process variable superimposed
on voltage signal, available to any host conforming to the
HART protocol.

2051

Digital communications based on HART Revision 5
protocol.

2051 with selectable HART

The 2051 with Selectable HART comes with Selectable
HART Revisions. Digital communications based on HART
Revision 5 (default) or Revision 7 (option code HR7)
protocol can be selected. The HART revision can be
switched in the field using any HART based configuration
tool or the optional local operator interface (LOI).

LOI

The LOI utilizes a 2 button menu with internal and external
configuration buttons. Internal buttons are always
configured for Local Operator Interface. External Buttons
can be configured for either LOI, (option code M4), Analog
zero and span (option code D4) or Digital Zero Trim
(option code DZ). See 2051 with Selectable HART product
manual (00809-0100-4107) for LOI configuration menu.
Power supply

External power supply required. Standard transmitter
operates on 9 to 28 Vdc with no load.

Power consumption

3.0mA, 27-84 mW

Output load
100 kQ or greater (meter input impedance)
Turn-on time

Performance within specifications less than 2.0 seconds
after power is applied to the transmitter.

Overpressure limits

Transmitters withstand the following limits without damage:

152

2051CF flowmeters

m  Ranges 2-5:3626 psig (250 bar)
4500 psig (310,3 bar) for option code P9

m  Range 1:2000 psig (137,9 bar)

Static pressure limit

m Operates within specifications between static line pressures

of -14.2 psig (0.034 bar) and 3626 psig (250 bar)

m Range 1: 0.5 psia to 2000 psig (34 mbar and 137,9 bar)
Burst pressure limits

2051CF

m10000 psig (689,5 bar)

Temperature limits
For 2051CFA Temperature Limits, see page 161.

Transmitter temperature limits
Ambient(")

~40to 185 °F (-40 to 85 °C)

With LCD display(?): -40 to 175 °F (-40 to 80 °C)
Storage(”

-50to 230 °F (-46 to 110 °C)

With LCD display: -40 to 185 °F (-40 to 85 °C)

1. Limits for silicone fill fluid only.
2. LCD display may not be readable and LCD updates will be slower at
temperatures below -4 °F (-20 °C).

Remote mount transmitter temperature limits

At atmospheric pressures and above.

2051C

Silicone Fill Sensor(") -40 to 250 °F (-40 to 121 °C)

Inert Fill Sensor{!)

-40 to 185 °F (-40 to 85 °C)

1. Process temperatures above 185 °F (85 °C) require derating the
ambient limits by a 1.5:1 ratio.

Humidity limits

0-100% relative humidity
Volumetric displacement
Less than 0.005 in.> (0,08 cm?)
Damping

Analog output response to a step input change is

user-selectable from 0 to 25.6 seconds for one time constant.

This software damping is in addition to sensor module
response time.
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Failure mode alarm

Output code F

If self-diagnostics detect a sensor or microprocessor failure,

the analog signal is driven either high or low to al

output in failure mode depend on whether it is

If self-diagnostics detect a gross transmitter failure, that

ert the user. information gets passed as a status along with the process
High or low failure mode is user-selectable with a jumper on variable.
the transmitter. The values to which the transmitter drives its

Long term stability

factory-configured to standard or NAMUR-compliant Performance
operation. The values for each are as follows: Models Standard option, P8
Standard operation 2051CF
+0.2% of URL for 1 year, 9
R 1(CF " » | +0.125% of URL
Ocu:g:t Linear output |  Fail high Fail low ange 1(CH | Reference Stability for 5 years,
R 5.5 | 0.1%of URLfor 2 years, Operating
A 3.9<1<20.8 | 1>21.75mA | 1<3.75mA anges 2 Operating Stability Stability
M 0.97<V<5.2 V>54V V<095V
NAMUR-compliant operation
Output Linear output | Fail high Fail low
code
A 3.8<1<20.5 1>22.5mA 1<3.6mA
Dynamic performance
- (1)
1-5 3 dioHrR:TF:QSVTpower I;?;':I[I;?]Tslg;' Typical HART transmitter response time

Total Response Time (T4 + To)®):

2051CF,

Range 3-5 115 milliseconds
Range 1 270 milliseconds
Range 2 130 milliseconds

152 milliseconds
307 milliseconds
152 milliseconds 100%

Dead Time (Ty) 60 milliseconds (nominal)

97 milliseconds

Update Rate 22 times per second

22 times per second | 36.8%

0%

Transmitter Output vs. Time

Pressure released

Tg>—T—>

T,= Dead time

T.=Time constant

Response time= T, + T,

63.2% of total
step change

Time

1. Dead time and update rate apply to all models and rang
2. Transmitter Fieldbus output only, segment macro-cycle

es; analog output only.
not included.

3. Nominal total response time at 75 °F (24 °C) reference conditions.

Vibration effect for 2051CFA, 2051CFC, and 2051CFP

Less than +0.1% of URL when tested per the requirements of
IEC60770-1 field or pipeline with high vibration level
(10-60 Hz, 0.21 mm displacement peak amplitude/

60-2000 Hz 3q).

Vibration effect for 2051CFC_A

60-2000 Hz 2g).(")

1. Stainless steel temperature housing is not recommended with primary element technology A in applications with mechanical vibration.

Specifications and Reference Data

Less than +0.1% of URL when tested per the requirements
of IEC60770-1 field or pipeline with high vibration level
(10-60 Hz, 0.15 mm displacement peak amplitude/
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A.9.3 Physical specifications
Electrical connections

1/2-14 NPT, G'/2, and M20 X 1.5 conduit

2051CF process-wetted parts

For 2051CFA wetted parts-Annubar sensor material

m 316 Stainless Steel

= Alloy C-276
For 2051CFC wetted parts-material of construction

Body/Plate
m 316/316LSST

m 50 micro-inch Ra surface finish

Manifold head|valves

m 316SST

Flange studs and nuts
m  Customer supplied

m  Available as a spare part

Transmitter connection studs and nuts
m  Studs —-A193 Grade B8M

= Nuts - A194 Grade 8M

Gasket and O-rings
m  Gaskets are customer supplied.

m  Durlon 8500 fiber gaskets are recommended. Consult
an Emerson Process Management representative for
use with other gaskets.

m  Available as a spare part

154

Note
Gaskets and O-rings should be replaced when the 405 is
disassembled.

Process isolating diaphragms
316L SST, Alloy C-276, or Tantalum

Non-wetted parts for 2051CF
Electronics housing

Low-copper aluminum or CF-8M (Cast version of 316 SST)
Enclosure Type 4X, IP 65, IP 66, IP68

Coplanar sensor module housing
CF-3M (Cast version of 316L SST)
Bolts

ASTM A449, Type 1 (zinc-cobalt plated carbon steel)
ASTM F593G, Condition CW1 (Austenitic 316 SST)
ASTM A193, Grade B7M (zinc plated alloy steel)

Sensor module fill fluid

Silicone oil (D.C. 200) or Fluorocarbon oil
Paint

Polyurethane

Cover o-rings

Buna-N
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A.10 485 Annubar primary element ordering information
Table 14. Rosemount 485 Annubar Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Model | DP Flow primary type
485 Annubar Primary Element
Fluid type
L Liquid *
G Gas *
S Steam *
Line size
020 2-in. (50 mm) *
025 21/2-in. (63,5 mm) *
030 3-in. (80 mm) *
035 37/2-in. (89 mm) *
040 4-in. (100 mm) *
050 5-in. (125 mm) *
060 6-in. (150 mm) *
070 7-in. (175 mm) *
080 8-in. (200 mm) *
100 10-in. (250 mm) *
120 12-in. (300 mm) *
140 14-in. (350 mm)
160 16-in. (400 mm)
180 18-in. (450 mm)
200 20-in. (500 mm)
240 24-in. (600 mm)
300 30-in. (750 mm)
360 36-in. (900 mm)
420 42-in. (1066 mm)
480 48-in. (1210 mm)
600 60-in. (1520 mm)
720 72-in. (1820 mm)
780 78-in. (1950 mm)
840 84-in. (2100 mm)
900 90-in. (2250 mm)
960 96-in. (2400 mm)
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Table 14. Rosemount 485 Annubar Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Pipe I.D. range“)

C Range C from the Pipe I.D. table *
D Range D from the Pipe I.D. table *
A Range A from the Pipe I.D. table

B Range B from the Pipe I.D. table

E Range E from the Pipe I.D. table

z Non-standard Pipe I.D. range or line sizes greater than 12-in. (300 mm)

Pipe material/[Assembly material

C Carbon steel (A105) *
S 316 Stainless Steel *
0@ No mounting (customer supplied) *

Chrome-Moly Grade F-11
Chrome-Moly Grade F-22

] Chrome-Moly Grade F-91

Piping orientation

H Horizontal piping *
D Vertical piping with downwards flow *
u Vertical piping with upwards flow *
Annubar type

P Pak-Lok *
F Flanged with opposite side support *
T6) Threaded *
L Flange-Lok

G Gear-Drive Flo-Tap

M Manual Flo-Tap

Sensor material

S 316 Stainless Steel *
H Alloy C-276

Sensor size

1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) *
2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) *
3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) *
Mounting type

T1 Compression/Threaded connection *
Al 150# RF ANSI *
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Table 14. Rosemount 485 Annubar Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Mounting type

A3 300# RF ANSI *
A6 600# RF ANSI *
D1 DN PN16 flange *
D3 DN PN40 flange *
D6 DN PN100 flange *
A9 | 900# RF ANSI

AF@ | 15004 RF ANSI

AT | 2500 # RF ANSI

R1 1504 RT] flange

R3 300# RT| flange

R6 600# RT| flange

RO™ | 9004 RT| flange

RF(4) 15004 RT] flange

RTA) 25004# RT| flange

Opposite side support or packing gland

0 No opposite side support or packing gland (required for Pak-Lok, Flange-Lok, and Threaded x

models)

Opposite side support - required for flanged models

C NPT threaded opposite support assembly - extended tip *
D Welded opposite support assembly — extended tip *
Packing gland - required for Flo-Tap models

Packing gland material Rod material Packing material

1) Stainless Steel packing gland/cage nipple Carbon Steel PTFE

K®) Stainless Steel packing gland/cage nipple Stainless Steel PTFE

L) Stainless Steel packing gland/cage nipple Carbon Steel Graphite

NG Stainless Steel packing gland/cage nipple Stainless Steel Graphite

R Alloy C-276 packing gland/cage nipple Stainless Steel Graphite

Isolation valve for Flo-Tap models

0@ Not applicable or customer supplied *
1 Gate valve, Carbon Steel
2 Gate valve, Stainless Steel
5 Ball valve, Carbon Steel
6 Ball valve, Stainless Steel
Specifications and Reference Data 157




Appendix A: Specifications and Reference Data
September 2015

Reference Manual
00809-0100-4809, Rev DA

Table 14. Rosemount 485 Annubar Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Temperature measurement

T Integral RTD - not available with flanged model greater than class 600# *
Temperature measurement

0 No temperature sensor *
R Remote thermowell and RTD

Transmitter connection platform

3 Direct-mount, Integral 3-valve manifold- not available with flanged model greater than class 600 *
5 Direct -mount, 5-valve Manifold- not available with flanged model greater than class 600 *
7 Remote-mount NPT connections *
6 Direct-mount, High Temperature 5-valve Manifold- not available with flanged model greater than class 600

8 Remote-mount SW connections

A Remote-mount NPT connections, Integral needle valves *
B Remote-mount SW connections, Integral needle valves *
Options (include with selected model number)

Extended product warranty

WR3 3-year limited warranty *
WR5 5-year limited warranty *
Pressure testing(s)

P1 Hydrostatic testing with certificate

PX Extended hydrostatic testing

Special cleaning

P2 Cleaning for special services

PA Cleaning per ASTM G93 level D (Section 11.4)

Material testing

Vi ‘ Dye penetrant exam

Material examination

V2 ‘ Radiographic examination

Flow calibration

W1 Flow calibration (average K)

wz Special calibration

Special inspection

QC1 Visual and dimensional inspection with certificate *
QC7 Inspection and Performance Certificate *
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Table 14. Rosemount 485 Annubar Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Surface finish

RL Surface finish for low pipe Reynolds numberin gas and steam *

RH Surface finish for high pipe Reynolds number in liquid *

Material traceability certification!”)

Q38 Material certificate per EN 10204:2004 3.1 N
Code conformance(®)

2 ANSI/ASME B31.1

3 ANSI/ASME B31.3

Materials conformance'®)

J5 NACE MR-0175/1SO 15156

Country certification

16 European Pressure Directive (PED) *
J1 Canadian Registration

Installed in flanged pipe spool section

H3 150# Flanged connection with Rosemount standard length and schedule
H4 300# Flanged connection with Rosemount standard length and schedule
H5 600# Flanged connection with Rosemount standard length and schedule

Instrument connections for remote mount option('?)

G2 Needle valves, Stainless Steel *
G6 OS&Y gate valve, Stainless Steel *
G1 Needle valves, Carbon Steel

G3 Needle valves, Alloy C-276

G5 OS&Y gate valve, Carbon Steel

G7 OS&Y gate valve, Alloy C-276

Special shipment

Y1 ‘ Mounting hardware shipped separately *
Attach to
H1 ‘ Attach to transmitter

Special dimensions

VM Variable mounting

VT Variable tip
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Table 14. Rosemount 485 Annubar Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Special dimensions

VS

Variable length spool section

V9

Special dimension

Typical modelnumber: 485 L 060 D C H P S 2 T1 0 0 0 3

—_

LN AW

160

See the DP Flow Product Data Sheet (document number 00813-0100-4485) for Pipe I.D. table.

For Pak-Lok, Flanged, Threaded, and Flange-Lok, this note is only applicable if pipe material/assembly material is 0. For Flo-Taps, this note is applicable if
either pipe material/assembly material is 0, or if Isolation valve is 0. Provide the “A” dimension for Flanged (page 203), Flange-Lok (page 201), and Threaded
Flo-Tap models (page 207). Provide the “B” dimension for Flange Flo-Tap models (page 206).

Only available in China.

Available in remote mount applications only.

The cage nipple is constructed of 304SST.

Applies to flow element only, mounting hardware not tested.

Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.
Not available with Transmitter Connection Platform 6.

Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO 15156 for sour oil field production environments.
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining
environments.

. Not available with transmitter connections platforms A and B.
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A.11 485 specifications

A.11.1 Performance specifications
Performance statement assumptions

Measured pipe I.D. (or Measured pipe cross sectional area)
Discharge coefficient factor

+0.75% of flow rate

Repeatability

+0.1%

Line sizes

m Sensor Size 1: 2-in. to 8-in. (50 to 200 mm)

m Sensor Size 2: 6-in. to 96-in. (150 to 2400 mm)
m Sensor Size 3: 12-in. to 96-in. (300 to 2400 mm)

Note
Some mounting types are not available in larger line
sizes.

Table 15. Reynolds Number and Probe Width

| Minimumrod | o p0 ideh ()
Sensor size Reynolds (inches)
number (Ry)
1 6500 0.590-in. (14.99 mm)
2 12500 1.060-in. (26.92 mm)
3 25000 1.935-in. (49.15 mm)
Where
d = Probe width (feet)
d
R, = <X : “L = Velocity of fluid (ft/sec)
p = Density of fluid (Ibm/ft3)
u = Viscosity of the fluid (Ibm/ft-sec)
Sizing

Contact an Emerson Process Management representative for
assistance. A Configuration Data Sheet is required prior to
order for application verification. To complete the
Configuration Data Sheet go to:

http://www3.emersonprocess.com/Rosemount/DP_Flow/Ap
plication/Pages/PCDefault.aspx

Flow turndown

10:1 or better

Specifications and Reference Data

Annubar sensor surface finish

The front surface of the Annubar primary element is textured
for high Reynolds number applications (typically gas and
steam). The surface texture creates a more turbulent
boundary layer on the front surface of the sensor. The
increased turbulence produces a more predictable and
repeatable separation of flow at the edge of the sensor. The
appropriate surface finish will be determined for each
application by the Emerson Process Management sizing
program, Instrument Toolkit software.

A.11.2 Functional specifications
Service

= Liquid

m Gas

m Steam

Process temperature limits

Direct Mount Transmitter

= 500°F(260°C)

m 750 °F (398 °C) when used with a direct mount, high
temperature 5-valve manifold (Transmitter

Connection Platform code 6). Maximum temperature
limit for steam processes is 650 °F (343 °C).

Remote Mount Transmitter

m 1250 °F (677 °C) - Alloy C-276 Sensor Material (For
superheated steam applications above 1000 °F
(538 °C), it is recommended that the Rosemount 585
with Alloy 800H sensor material is used.)

m 850 °F (454 °C) - Stainless Steel Sensor Material
Pressure and temperature limits(?)
Direct Mount Transmitter

= Up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °])

m Integral temperature measurement is not available
with flanged mounting type greater than class 600

Remote Mount Transmitter

= Up to 2500# ANSI (6000 psig at 100 °F [416 bar at
38°C)).

1. Static pressure selection may effect pressure limitations.
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A.11.3 Physical specifications

Temperature measurement

Integral RTD
m 100 Ohm platinum RTD

= 4-wire RTD (o = 0.00385)

Remote RTD

m 100 Ohm platinum RTD, spring loaded with '/2-in.
NPT nipple and union (078 series with Rosemount 644
housing)

Thermowell

m'/2-in. X '[2-in NPT, 316 Stainless Steel with '/2-in. weld
couplet (same as specified pipe material).

Housing connections

m /214 NPT, G'/2, and M20 X 1.5 conduit. HART interface
connections fixed to terminal block for output code A

Annubar sensor material
m 316 Stainless Steel

m Alloy C-276

Mounting material

m Carbon Steel (A105)

m 376 Stainless Steel

m Chrome-Moly Grade F-11
m Chrome-Moly Grade F-22
m Chrome-Moly Grade F-91
Annubar sensor type

Pak-Lok model (option P)

m  Provided with a compression sealing mechanism rated
up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C])

m -150to0 850°F (-101 to 454°C)
m  Not available for steam above 600 °F (315 °C)

162

Flanged with opposite side support model (option F)

m  Provided with opposite side support, which is the
same material as the pipe and requires a second pipe
penetration

m  Sensor flange is the same material as the Annubar
sensor and the mounting flange is the same material
as the pipe material

m  Flanged mounting hardware: nuts, studs, and gaskets
(DIN units supplied without nuts, studs, and gaskets)

m  SST:(-300 to 850 °F [-184 to 454 °C])

= Alloy C-276: (150 to 1250 °F [-101 to 677 °C])
Flange-Lok model (option L)

m  Flange-Lok assembly is supplied in 316 SST material.

= Flange-Lok mounting hardware: nuts, studs, and
gaskets (DIN units supplied without nuts, studs, and
gaskets)

m -150t0 850 °F(-101 to 454 °C)

= Not available for steam above 600 °F (315 °C)
Flo-tap models (options G and M)

m  Opposite side support is not available

m  Threaded connection is not available with sensor size
3

m  Gear Drive is not available with sensor size 1
m  Packing gland required
m  Packing Gland Material Temperature Limits
- PTFE: -40 to 400 °F (-40 to 204 °C)
—  Graphite: -150 to 850 °F (-101 to 454 °C)
m [solation valve included

— Theisolation valve will carry the same pressure
rating as the sensor flange and mounting flange
specified in the mounting type

— Isolation valves are not supplied with DIN flanges
and must be customer supplied

m  Forthreaded Flo-tap models, the isolation valve NPT
size is 1/4-in. (sensor size 1) and 2-in. (sensor size 2).
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Annubar sensor type specification chart
Manual and
Option code | Description Pak-Lok(")| Flange-Lok Flange gear drive
Flo-Tap
_ Pak-Lok Body X
Threaded connection X
Al 150# RF ANSI X X
A3 300# RF ANSI X X
A6 600# RF ANSI X X
A9?) 9004 RF ANSI X
AF®) 1500# RF ANSI X
AT?) 25004 RF ANSI X
D1 DNPN 16 X X X
D3 DN PN 40 X X X
D6 DN PN 100 X X X
R 1504 RT| flange X X X
R3 300# RT] flange X X X
R6 6004# RT| flange X X X
R9(?) 900# RT| flange X
RF(2) 1500# RT| flange X
RT(2) 25004 RT| flange X
1. Available up to 6004 ANSI (1440 psig at 100 °F [99 bar at 38 °C]) rating.
2. Remote mount only.
RTD temperature limits
Integral and Remote Mounted Thermowell: -100 to 900 °F (-73 to 482 °C)
Instrument connections temperature ranges
Table 16. Minimum/Maximum Temperature Range
Code | Description Temperature
G1 Needle valves, Carbon Steel -20t0 500 °F (-29 to 260 °C)
G2 Needle valves, Stainless Steel -40t0 600 °F (-40 to 316 °C)
G3 Needle valves, Alloy C-276 -40t0 600 °F (-40 to 316 °C)
G5 OS&Y gate valve, Carbon Steel -20to 775 °F(-29t0 413 °C)
G6 OS&Y gate valve, Stainless Steel -40 to 850 °F (-40 to 454 °C)
G7 0OS&Y gate valve, Alloy C-276 -40to 1250 °F (-40to 677 °C)
A Integral needle valves, Stainless Steel, Remote-mount NPT connections -20t0 450 °F (-29to 232 °C)
Integral needle valves, Stainless Steel, Remote-mount SW connections -20t0 450 °F (-29to 232°C)

Specifications and Reference Data
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Flowmeter installed in flanged pipe spool section
(option codes H3, H4, and H5)

m All pipe spool sections are flanged pipe sections.

m The flanged pipe spool section is constructed from the
same material as the Pipe Material/Mounting Assembly
Material.

m Consult the factory for remote temperature measurement
and ANSI ratings above 600# and DIN flanges.

m Available in carbon steel (A105) and 316 stainless steel.

Table 17. Flanged Pipe Spool Section Schedule

ANSI Schedule
150# ANSI 40
300# ANSI 40
600# ANSI 80

Table 18. Flange Pipe Spool Section Length

Nominal pipe size Length
2-in. (50 mm) 10.52-in. (267.2 mm)
3-in. (80 mm) 11.37-in.(288.8 mm)
4-in. (100 mm) 12.74-in.(323.6 mm)
6-in. (150 mm) 14.33-in. (364.0 mm)
8-in. (200 mm) 16.58-in. (421.1 mm)
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A.12 585 Annubar primary element ordering information
Table 19. Rosemount 585 Annubar Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Model | DP Flow primary type
585 Severe Service Annubar Primary Element
Application type
s Severe Service Annubar *
mG) Main Steam Line Annubar
Fluid type
Liquid *
G Gas *
Steam *
Annubar type
F Flanged with opposite side support *
L Main Steam Annubar with opposite side support
G Gear-Drive Flo-Tap
Line size
040 4-in. (100 mm) *
050 -in. (125 mm) *
060 -in. (150 mm) *
080 8-in. (200 mm) *
100 10-in. (250 mm) *
120 12-in. (300 mm) *
140 14-in. (350 mm)
160 16-in. (400 mm)
180 18-in. (450 mm)
200 20-in. (500 mm)
240 24-in. (600 mm)
300 30-in. (750 mm)
360 36-in. (900 mm)
420 42-in. (1066 mm)
430 48-in. (1210 mm)
600 60-in. (1520 mm)
720 72-in. (1820 mm)
840 84-in. (2100 mm)
960 96-in. (2400 mm)
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Table 19. Rosemount 585 Annubar Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Mounting assembly material
C Carbon Steel (A105) *
S 316/316L Stainless Steel *
L Carbon Steel (A350 LF2)
@ Chrome-Moly Grade F-11
N Chrome-Moly Grade F-22
] Chrome-Moly Grade F-91
() No mounting (customer supplied)
Piping orientation
H Horizontal piping *
D Vertical piping with downwards flow *
u Vertical piping with upwards flow *
Sensor material
S 316/316L Stainless Steel *
HO) Alloy C-276
w)G) Alloy 800H
K®) PVDF (KYNAR)
Sensor size
11 Sensorsize 11 *
220) Sensor size 22 *
442)03) Sensor size 44
Mounting type
A ANSI B16.5 Raised face flanges *
D™ DIN Raised face flanges *
R(®) ANSI B16.5 Ring type joint flanges
0©) Main steam packing gland
Mounting pressure class
1 ANSI 150/DINPN16 *
30 ANSI 300/DIN PN40 *
6(®) ANSI 600/DIN PN100 *
NG)E) ANSI 900
FO)®) ANSI 1500
TO)®) ANSI 2500
0G)5)®) | Main steam packing gland
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Table 19. Rosemount 585 Annubar Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.
Opposite side support
c® NPT Threaded opposite support assembly *
DB Welded opposite support assembly *
E Flanged opposite support assembly
0@ No opposite side support required
Packing gland
oM Not Applicable *
L@ SS packing gland/Graphite packing
T6) Main steam packing gland/Graphite packing
Insertion mechanism
0(1G) Not applicable *
C Alloy Steel insertion rods/nuts
Stainless Steel insertion rods/nuts
Isolation valve
0(MG) Not applicable or customer supplied *
1 Gate valve, Carbon Steel
2 Gate valve, Stainless Steel
5 Ball valve, Carbon Steel
6 Ball valve, Stainless Steel
Temperature measurement
0 No temperature sensor required *
RO | Remote RTD ('/2-in. NPT Aluminum housing) with thermowell
SA6)O) Remote RTD ('/2-in. NPT Stainless housing) with thermowell
Transmitter connection platform
301017 | pirect-Mount, 3-valve Manifold *
4(0)(10)(11) Direct-Mount, Dual 3-valve Manifolds
6(0)10)(12) | High Temperature Direct-Mount 5-valve Manifold
7 Remote-Mount '/2-in. threaded connections
80 Remote-Mount '/2-in. welded connections
Mounting flange bolting materials
A 193 Gr B7 studs with A194 Gr 2H nuts *
0 No flange studs/nuts supplied *
Mounting flange gasket materials
1 Spiral wound, 304SS, Flexible-Graphite filler *
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Table 19. Rosemount 585 Annubar Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Mounting flange gasket materials

0 No Flange gasket supplied *
2 Ring-Joint, ANSI B16.20, Hexagonal, 316L

3 Spiral wound, B16.20, 316SS, PTFE filler
Options (include with selected model number)

Extended product warranty

WR3 3-year limited warranty *
WR5 5-year limited warranty *
Optional mounting for rectangular ducts

RD Annubar Mounting for rectangular ducts

Pressure testing

p1(13) Hydrostatic testing with certificate

PX Extended hydrostatic testing

Special cleaning (6)(14)

PA ’ Cleaning per ASTM G93 level D (section 11.4)

Material testing

Vi ‘ Dye penetrant weld exam

Material examination

V2 ’ Radiographic weld examination

Flow calibration

W1 ‘ Flow calibration (average K)

Special inspection

QC1 Visual and dimensional inspection with certificate *
QC7 Inspection and performance certificate *
Material traceability certification ()

Q8 ‘ Material certificate per ISO 10474 3.1 and EN 10204 3.1 *
Positive material testing(15)

V4 ’ Positive material identification

Code conformance

]2 ANSI/ASME B31.1

3 ANSI/ASME B31.3
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Table 19. Rosemount 585 Annubar Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Materials conformance(1®)

5 NACE MR-0175/ISO 15156

Country certification

16 European Pressure Directive (PED) *
J1 Canadian Registration Certificate

Instrument valves for remote mount option

G2 1/2-in. Needle valves, SS *
G6 1/2-in. OS&Y gate valve, SS *
G1 1/2-in. Needle valves, CS

G3 '/2-in. Needle valves, Alloy C-276

G5 1/2-in. OS&Y gate valve, CS

Instrument valve options(1 )

DV ’ Double instrument valves (4 valves total) *

Special shipment

Y1 ‘ Mounting hardware shipped separately *

Assemble mounting hardware('8)

WP ’ Assemble weldolet to packing body

Special dimensions

VM ‘ Variable mounting

585 Packing gland plug('®)

TP ’ Packing gland plug for steam blow down

585 Installation alignment bar('8)

Al ‘ Installation alignment bar

Typical modelnumber: 585 M S L 120 J H W 44 0 0 0 T 0 0 8 0 O

Required for Annubar sensor type F.

Required for Annubar sensor type G.

Required for Annubar sensor type L.

Not available with Annubar sensor type L.

Not available with Annubar sensor type G.

Not available with sensor material K.

Mounting flange bolting and gasket option code 0 must be selected.

Mounting flange gasket material option code 2 or 0 must be selected.

Not available with ANSI 2500 mounting pressure class.

10. Not available with mounting pressure class N, T, or F.

11. Not available with sensor material W.

12. Not available with sensor material H or W.

13. Applies to flow element only, mounting not tested.

14. If selected with Annubar sensor type F, mounting flange gasket material option code 3 must be selected.

15. For pressure retaining parts only, isolation and instrument valves are not included.

16. Materials of Construction comply with metallurgical requirements within NACE MR0175/1SO 15156 for sour oil field production environments.
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining
environments.

17. Only available if Instrument Valves for remote mount option are selected.

18. Only available with Annubar sensor type L.

LRONDUNTAWN =
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A.13 585 specifications

A.13.1 Performance specifications
Performance statement assumptions
Measured pipe I.D.

Discharge coefficient factor

+1.50% of flow rate

Repeatability

+0.10%

Line sizes

m Sensor size 11: 4-in. to 24-in. (100 to 600 mm)
m Sensor size 22: 6-in. to 36-in. (150 to 900 mm)

Flow turndown

10:1 or better

A.13.2 Functional specifications

Service
m Liquid
m Gas

m Steam

Process temperature limits

Table 21. Direct Mount Transmitter Connection

Platform
m Sensor size 44: 10-in. to 96-in. (250 to 2400 mm)
. . Temperature
Table 20. Reynolds Number and Probe Width Transmitter connection platform limit
Sensor| _ Minimum rod Probe width (4) 3-valve manifold (Option code 3) 500 °F (260 °C)
. Reynolds number . ) -
size (Rg) (inches) 5-valve manifold (Option code 6) 750 °F (398 °C)
11 6500 0.80-in. (20,32 mm) Note
22 10000 1.20-in. (30,48 mm) Specification is 600 °F (315 °C) in steam service.
44 25000 2.28-in. (57,91 mm) Table 22. Remote Mount Transmitter Connection
Where Platform
Sensor material Temperature limit
o _dxwp  d=Probewidth (feet) P
d n v = Velocity of fluid (ft/sec) 316 Stainless Steel (Option code S) 850 °F (454 °C)
p = Density of fluid (Ibm/ft3) - - -
w = Viscosity of the fluid (Ibm/ft-sec) Alloy C-276 (Option code H) 1250 °F (677 °C)
Alloy 800H (Option code W) 1500 °F (816 °C)
Sizing

Contact an Emerson Process Management representative for

assistance. A Configuration Data Sheet is required prior to
order for application verification. To complete the
Configuration Data Sheet go to:

http://www3.emersonprocess.com/Rosemount/DP_Flow/Ap

plication/Pages/PCDefault.aspx
Pressure and temperature limits

Table 23. Main Steam Line Annubar Sensor

PVDF (KYNAR) (Option code K)

250 °F (121°C)

Mounting material Sensor material Max. Pressure @ temp. Max. temp.

Chrome-Moly Grade F-11 Alloy 800H 2317 psig @ 1000 °F (160 bar @ 538 °C) 1100 °F (593 °C)
Chrome-Moly Grade F-22 Alloy 800H 2868 psig @ 1000 °F (198 bar @ 538 °C) 1100 °F (593 °C)
Chrome-Moly Grade F-91 Alloy 800H 3788 psig @ 1100 °F (261 bar @ 593 °C) 1200 °F (649 °C)
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Table 24. Severe Service Annubar

Annubar Sensor Max. flange
sensor type material rating
316 SST 2500# ANSI

Flanged (option Alloy C-276 25004# ANSI
codeF) Alloy 800H 2500# ANSI

PVDF (KYNAR) 150# ANSI
Flanged Flo-Tap 316 SST 6004 ANSI
(option code G)

A.13.3 Physical specifications

Temperature measurement

Remote RTD

m  Series 78 with Rosemount 644 housing 100 Ohm
platinum RTD

m  Spring loaded with '/2-in. NPT nipple and union
thermowell

m  /2-in. NPT X 3/4-in. socket weld
m 316 Stainless Steel and Alloy C-276 Material
m 2.5-in.insertion length provided

Annubar sensor material
m 316 Stainless Steel

m  Alloy C-276

= Alloy 800H

s PVDF
Mounting material
m Carbon Steel (A105)
m 316 Stainless Steel
m Carbon Steel (A350 LF2)
m Chrome-Moly Grade F-11
m Chrome-Moly Grade F-22
m Chrome-Moly Grade F-91

Specifications and Reference Data

Annubar sensor type

Flanged with opposite side support model (option F)

Provided with opposite side support, which is the
same material as the pipe and requires a second pipe
penetration.

Sensor flange is the same material as the Annubar
sensor and the mounting flange is the same material
as the pipe material.

Flanged mounting hardware: nuts, studs, and gaskets
(DIN units supplied without nuts, studs, and gaskets).

SST: =325 to 850 °F (-198 to 454 °C)

Alloy C-276: -325 to 1250 °F (-198 to 677 °C)
PVDF: -40 to 250 °F (-40 to 121 °C)

Alloy 800H: -325 to 1500 °F (-198 to 816 °C)

Main steam Annubar sensor with opposite side
support (option L)

Provided with opposite side support, which is the
same material as the pipe and requires a second pipe
penetration.

Alloy 800H: -325 to 1500 °F (-198 to 816 °C)

Only available in sensor size 44.

Flanged Flo-tap models (option G)

Opposite side support is not available.
Packing Gland Material Temperature Limits.
— Graphite: =40 to 850 °F (-40 to 454 °C)
Isolation valve option

— Theisolation valve will carry the same pressure
rating as the sensor flange and mounting flange
specified in the mounting type.

SST: -325 to 850 °F (-198 to 454 °C)

Maximum allowable insertion pressure: 1440 psig (99
bar)

Only available in sensor size 44.
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Annubar sensor type specification chart

Option code | Mounting type[pressure class Flanged | Main steam Gila;ﬁ;g'e

Al 150# RF ANSI X
A3 300# RF ANSI X
A6 600+# RF ANSI X

AN() 9004 RF ANSI X

AF(D 1500# RF ANSI X

AT() 2500# RF ANSI X
D1 DINPN 16 X X
D3 DIN PN 40 X X
D6 DIN PN 100 X X
R1 1504 RT| flange X X
R3 3004 RT] flange X X
R6 600# RT] flange X X

RN(D 9004 RT] flange X

RF(T) 15004 RT] flange X

RT(1) 25004 RT) flange X

o) Main steam packing gland X

1. Remote mount only.

Instrument connection temperature ranges
Table 25. Minimum/Maximum Temperature Range

Code | Description Temperature
G1 Needle valves, Carbon Steel -20t0 550 °F (-29 to 288 °C)
G2 | Needle valves, Stainless Steel -20to 1000 °F (-29 to 538 °C)
G3 | Needle valves, Alloy C-276 -20to 1000 °F (-29 to 538 °C)
G5 | OS&Y gate valve, Carbon Steel -201t0 800 °F (-29 to 427 °C)
G6 | OS&Y gate valve, Stainless Steel -20to 850 °F (-29 to 454 °C)
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A.14 405 Compact primary element ordering information

Rosemount 405 Compact Primary Element utilizes an easy to install direct mount primary
element assembly.

m  Available with Conditioning Orifice Plate Primary Element Technology or Compact
Annubar Primary Element Technology

m  405P/C orifice primary elements are based on ASME/ISO corner tap design

m  Availablein '/>- to 12-in. (15 to 300 mm) line sizes

Table 26. Rosemount 405C Compact Primary Element Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Model | Product description

405 Compact Primary Element

Primary element technology

A Annubar averaging pitot tube *

C Conditioning orifice plate *

P Orifice plate *

Material type

S 316 SST *

Line size

005" | 12-in. (15 mm) *

010 | 1-in. (25 mm) *

015 | 17/2-in. (40 mm) *

020 2-in. (50 mm) *

030 3-in. (80 mm) *

040 4-in. (100 mm) *

060 6-in. (150 mm) *

080 8-in. (200 mm) *

10023) | 10-in. (250 mm) *

120G) | 12-in. (300 mm) *

Temperature measurement

T4 Integral RTD *

N No temperature measurement *

R Remote thermowell and RTD

Primary element type

000 Annubar sensor size 1 *
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Table 26. Rosemount 405C Compact Primary Element Ordering Information

* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.
The Expanded offering is subject to additional delivery lead time.

Primary element type

040 0.40 Beta ratio (B) *

0650>) | 0.65 Beta ratio (p) *

Transmitter connection

D3 Direct mount *
R3 Remote mount, NPT connections *
A3(©) Traditional, Direct mount, 3-valve Integral Manifold with adapter plate, SST

Options (include with selected model number)

Extended product warranty

WR3 3-year limited warranty *

WR5 5-year limited warranty

Installation accessories

AR) ANSI alignment ring (150#) *

c? ANSI alignment ring (300#) *

D@ ANSI alignment ring (600#) *
DIN alignment ring (PN 16) *
DIN alignment ring (PN 40) *

] DIN alignment ring (PN 100) *

B JIS alignment ring (10K)

R JIS alignment ring (20K)

S JIS alignment ring (40K)

Remote adapters

E ‘ Flange adapters 316 SST ('/2-in. NPT) *

High temperature application

T ‘ Graphite valve packing (T ax = 850 °F)

Flow calibration

wc?) Discharge coefficient verification (3 point)

wD®)®) | Discharge coefficient verification (full 10 point)

Pressure testing

P1 Hydrostatic testing

Special cleaning

p2(10) Cleaning for special processes

PA Cleaning per ASTM G93 level D (section 11.4)
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Table 26. Rosemount 405C Compact Primary Element Ordering Information
* The Standard offering represents the most common options. The starred options (%) should be selected for best delivery.

The Expanded offering is subject to additional delivery lead time.

Special inspection

QC1 Visual and dimensional inspection with certificate

QC7 Inspection and performance certificate

Material traceability certification

Q8 Material traceability certification per EN10204:2004 3.1

Code conformance

]2 ANSI/ASME B31.1

3 ANSI/ASME B31.3

J4 ANSI/ASME B31.8

Materials conformance(17)

5 ‘ NACE MR-0175/ISO 15156
Country certification
J1 ‘ Canadian Registration

Typical modelnumber: 405 C S 040 N 040 D3

Available with primary element technology P only.

Available with primary element technology A only.

For 2-in. (50 mm) line sizes the Beta ratio is 0.6 for Primary Element Type code C.

A3 transmitter connection available with primary element technology C or P only.

Available with primary element technology C only.

Available with primary element technology C or A only.

For Annubar sensor option A, consult factory for pipe schedules other than Sch. 40.
. Available with primary element technology C or P only.

SoPRNoUuTARWN =

- O

Specifications and Reference Data

For the 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).
10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.

. Materials of Construction comply with metallurgical requirements within NACE MR0175/1SO for sour oil field production environments. Environmental
limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
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A.15 405 Specifications
A.15.1 Performance specifications

Table 27. 405A Compact Annubar Sensor
Technology

K Factor uncertainty

All Sizes +1.00%

Line sizes

m 2-in. (50 mm)

® 3-in. (80 mm)

® 4-in. (100 mm)

m 6-in. (150 mm)

m 8-in. (200 mm)

m 10-in. (250 mm) special only
m 12-in. (300 mm) special only
Sizing

Contact an Emerson Process Management sales

representative assistance. A “Configuration Data Sheet”

is required prior to order for application verification.
A.15.2 Functional specifications

Service

= Liquid

m Gas

m Vapor

Process temperature limits

Direct Mount Transmitter
m  -40to450 °F (-40 to 232 °C)

Remote Mount Transmitter
m  -148t0 850 °F (-100 to 454 °C) - Stainless Steel

176

Differential pressure limits

Primary element technology A

Table 28. Maximum Allowable DP (Measurement
ininH,0 [bar])

Line size RS I()ZPO@O °<c¢;50 17 4“2?)).(8D5I())@F
(200-454 °C)

2 (50 mm) 1500 (3.73) 1500 (3.73)
3(80 mm) 900 (2.24) 790 (1.97)
4(100 mm) 570 (1.42) 500 (1.24)
6 (150 mm) 290 (0.72) 250 (0.62)
8 (200 mm) 190 (0.47) 160 (0.40)
10 (250 mm)(") 130(0.32) 110(0.27)
12 (300 mm){" 100 (0.25) 80(0.20)

1. Only available as a special, EXXXX.

Maximum working pressure
Pressure retention per ANSIB16.5 6004# or DIN PN100
Vibration limits

405A

Qualified per IEC61298-3 (1998) for field with low
vibration level or pipeline with low vibration level
(10-60 Hz 0.15 mm displacement peak amplitude/60 -
2000Hz 2g).(1)

The weight and length of the transmitter assembly shall
not exceed 9.8 Ibs (4.45 kg) and 8.60-in. (218.44 mm).

1. Stainless steel temperature housing is not recommended with
primary element technology A in applications with mechanical
vibration.

Assembly to a transmitter

Select option code C11 for the Rosemount 3051S Transmitter
(or option code S3 for the Rosemount 3051C Transmitters) to
factory assemble the Rosemount 405 to a Rosemount
Pressure Transmitter. If the 405 and transmitter are not
factory assembled, they may be shipped separately. For a
consolidated shipment, inform the Emerson Process
Management representative when placing the order.
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A.15.3 Physical specifications

Temperature measurement
Primary element technology A
Integral RTD
m 100 Ohm platinum RTD
m  4-wire RTD (a=0.00385)

Physical details

Body
m 316/316LSST

Manifold head|valves
m 316SST

Annubar Primary Element for primary element
technology A

m  Roughened surface finish

Flange studs and nuts

m  Customer supplied
m  Available as a spare part

Transmitter connection studs and nuts
m  Studs— A193 Grade B8M

m  Nuts- A194 Grade 8M

Transmitter connections

Direct mount

m  Available with 3051SMV, 3051S, 3051, 2051
Transmitters, ranges 1, 2, and 3.

Remote mount

= Remote Mount transmitter connections available with
1/2-in. NPT for primary element technology A.

Alignment rings

Table 29. Mounts Between the Following Flange

Configurations
ASME
B16.5 DIN JIS
(ANSI)
Class 150 | PN16 (option code G) | 10k (option code B)
Class 300 | PN40 (option code H) | 20k (option code R)
Class 600 | PN100 (option code H) | 40k (option code S)

ANSI 150 - 6004# alignment ring is included as standard when
ordering for up to 8-in. line size. For the 10-in. and 12-in. line
size, the alignment ring must be ordered (Installation
Accessories).

Table 30. 405A Weight (Measurement in Ib. [kg])

Gasket and O-rings G Direct Mount | Remote Mount
m  Gaskets are customer supplied. (D3) (R3)
m  Gaskets and O-rings are available as spare parts. 2-in. (50 mm) 5.59(2.53) 7.26(3.29)
3-in. (80 mm) 7.41(3.36) 9.08 (4.12)
Note .
Gaskets and O-rings should be replaced when the 405 is 4-in. (100 mm) 9.18(4.16) 10.85(4.92)
disassembled. 6-in. (150 mm) 13.10(5.94) 14.76 (6.70)
8-in. (200 mm) 17.12(7.77) 18.78 (8.52)
10-in. (250 mm)(") | 21.26 (9.64) 22.93 (10.40)
12-in. (300 mm)(") | 27.49(12.47) 29.16 (13.23)

Specifications and Reference Data

1. Only available as a special, EXXXX.
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A.16 Dimensional drawings
A.16.1 3051SF dimensional drawings

Figure 3. Rosemount 3051SFA Pak-Lok Annubar Flowmeter(")

Front view

Side view

Top view

Table 31. 3051SFA Pak-Lok Annubar Flowmeter Dimensional Data

Sensor size A (Max) B (Max) C (Max) D (Max)
1 8.50(215.9) 16.03 (407.2) 9.00 (228.6) 6.90 (175.3)
2 11.00 (279.4) 17.78 (451.6) 9.00 (228.6) 6.90 (175.3)
3 12.00 (304.8) 20.53(521.5) 9.00 (228.6) 6.90 (175.3)

Dimensions are in inches (millimeters).

1. The Pak-Lok Annubar model is rated equivalent to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C]).
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Figure 4. Rosemount 3051SFA Flange-Lok Annubar Flowmeter(")
Front view Side view Top view
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Table 32. 3051SFA Flange-Lok Annubar Flowmeter Dimensional Data

Sensor size |Flange size and rating A ?3?"21)25 B(iegﬁs C (Max) D (Max) E (Max)

1 11/2-150# 3.88(98.6) | 12.25(311.2) | 20.78(527.8) | 9.00(228.6) | 6.30(160.0)
1 12— 3004 4.13(104.9) | 12.25(311.2) | 20.78(527.8) | 9.00(228.6) | 6.86(174.2)
1 12— 6004# 4.44(112.8) | 12.25(311.2) | 20.78(527.8) | 9.00(228.6) | 6.86(174.2)
1 DN40/PN16 3.09(78.5) | 12.25(311.2) | 20.78(527.8) | 9.00(228.6) | 6.86(174.2)
1 DN40/PN40 3.21(81.5) | 12.25(311.2) | 20.78(527.8) | 9.00(228.6) | 6.86(174.2)
1 DN40/ PN100 3.88(98.6) | 12.25(311.2) | 20.78(527.8) | 9.00(228.6) | 6.86(174.2)
2 2-150# 4.13(104.9) | 14.25(362.0) | 22.78(578.6) | 9.00(228.6) | 6.80(172.7)
2 2-300# 438(111.3) | 14.25(362.0) | 22.78(578.6) | 9.00(228.6) | 7.05(179.1)
2 2 - 600# 4.75(120.7) | 14.25(362.0) | 22.78(578.6) | 9.00(228.6) | 7.05(179.1)
2 DN50/PN16 3.40(86.4) | 14.25(362.0) | 22.78(578.6) | 9.00(228.6) | 7.05(179.1)
2 DN50/PN40 3.52(89.4) | 14.25(362.0) | 22.78(578.6) | 9.00(228.6) | 7.05(179.1)

1. The Flange-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C]).
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Table 32. 3051SFA Flange-Lok Annubar Flowmeter Dimensional Data

Sensor size |Flange size and rating A 7;’21)25 B(is?‘ﬁs C (Max) D (Max) E (Max)
2 DN50/ PN100 430(109.2) | 14.25(362.0) | 22.78(578.6) | 9.00(228.6) | 7.05(179.1)
3 3-150# 4.63(117.6) | 17.50(444.5) | 26.03(661.2) | 9.00(228.6) | 7.55(191.8)
3 3-300# 5.00(127.0) | 17.50(444.5) | 26.03(661.2) | 9.00(228.6) | 7.93(201.3)
3 3 - 600# 5.38(136.7) | 17.50(444.5) | 26.03(661.2) | 9.00(228.6) | 7.93(201.3)
3 DNS8O/PN16 3.85(97.8) | 17.50(444.5) | 26.03(661.2) | 9.00(228.6) | 7.93(201.3)
3 DNS80/PN40 4.16(105.7) | 17.50(444.5) | 26.03(661.2) | 9.00(228.6) | 7.93(201.3)
3 DN80/ PN100 4.95(125.7) | 17.50(444.5) | 26.03(661.2) | 9.00(228.6) | 7.93(201.3)

Dimensions are in inches (millimeters).
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Figure 5. Rosemount 3051SFA Flanged with Opposite Side Support Annubar Flowmeter
Front view Side view Top view

Table 33. 3051SFA Flanged Annubar Flowmeter Dimensional Data

e Pangedie A0S 803 GO Dug  EMueg | Fe
1 11/2-150# 3.88(98.6) | 11.00(279.4) | 19.53(496.1) | 9.00(228.6) | 6.30(160.0) | 3.50(88.9)
1 112-3004 | 4.13(104.9) | 11.00(279.4) | 19.53(496.1) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 172-600# | 4.44(112.8) | 11.00(279.4) | 19.53(496.1) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 DN40/PN16 | 3.09(78.5) | 11.00(279.4) | 19.53(496.1) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 DN40/PN40 | 3.21(81.5) | 11.00(279.4) | 19.53(496.1) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 DN40/ PN100 | 3.88(98.6) | 11.00(279.4) | 19.53(496.1) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 12-900# | 4.94(125.5) | 9.31(236.5) N/A N/A N/A 3.50(88.9)
1 11/2-1500# | 4.94(125.5) | 9.31(236.5) N/A N/A N/A 3.50(88.9)
1 12-25004 | 6.76(171.7) | 11.63(295.4) N/A N/A N/A 4.00(101.6)
2 2-150# 4.13(104.9) | 12.00(304.8) | 20.53(521.5) | 9.00(228.6) | 6.80(172.7) | 5.00(127.0)
2 2-300# 438(111.3) | 12.00(304.8) | 20.53(521.5) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 2-600# 4.75(120.7) | 12.00(304.8) | 20.53(521.5) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
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Table 33. 3051SFA Flanged Annubar Flowmeter Dimensional Data

Seor fongedie | A0125 B35 CO3 oy | ema | Fved
2 DN50/PN16 | 3.40(86.4) | 12.00(304.8) | 20.53(521.5) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 DN50/PN40 | 3.52(89.4) | 12.00(304.8) | 20.53(521.5) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 DN50/ PN100 | 4.30(109.2) | 12.00(304.8) | 20.53(521.5) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 2-900# 5.88(149.4) | 10.50 (266.7) N/A N/A N/A 5.00 (127.0)
2 2-1500# | 5.88(149.4) | 10.50(266.7) N/A N/A N/A 5.00 (127.0)
2 3-25004 | 9.88(251.0) | 15.63(397.0) N/A N/A N/A 4.50(114.3)
3 3-150# 4.63(117.6) | 13.50(342.9) | 22.03(559.6) | 9.00(228.6) | 7.55(191.8) | 4.00(101.6)
3 3-300# 5.00(127.0) | 13.50(342.9) | 22.03(559.6) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 3-600# 5.38(136.7) | 13.50(342.9) | 22.03(559.6) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 DN8O/PN16 | 3.85(97.8) | 13.50(342.9) | 22.03(559.6) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 DN8O/PN40 | 4.16(105.7) | 13.50(342.9) | 22.03(559.6) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 DN8O/PN100 | 4.95(125.7) | 13.50(342.9) | 22.03(559.6) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 4-900# 8.19(208.0) | 13.06(331.7) N/A N/A N/A 7.00(177.8)
3 4-1500# | 8.56(217.4) | 13.81(350.8) N/A N/A N/A 7.00(177.8)
3 4-2500# | 11.19(284.2) | 17.31(439.7) N/A N/A N/A 7.00(177.8)

Dimensions are in inches (millimeters).
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Figure 6. Rosemount 3051SFA Flanged Flo-Tap Annubar Flowmeter(!)
Front view Side view Top view
F -
Table 34. 3051SFA Flanged Flo-Tap Annubar Flowmeter Dimensional Data(')(?)
Sensor Flangesizeand A:0.125 B:0.25 c' (Max) c' (Max)
size rating (3.2) (6.4) (Geardrive) | (Manual) Dnkry | Bk PR
3.88 10.50 17.77 C+8.53 10.50 6.30
Ty
1 V-150# 1 9g6) | (266.7) N/A @514) | (2167) | (266.7) | (160.0)
15 413 11.75 17.77 C+8.53 10.50 6.86
! V2-300# | (1040) | (298.5) NJA (451.4) (216.7) | (266.7) | (174.2)
4.44 14.06 17.77 C+8.53 10.50 6.86
Ty
! V2-600# 1 (1128 | (357.2) NJA @514) | (167) | (266.7) | (174.2)
3) 3.09 See 17.77 C+8.53 10.50 6.86
1| DN40/PNT6 (78.5) | Footnote 3 N/A @514) | (2167) | (2667) | (174.2)
3) 3.21 See 17.77 C+8.53 10.50 6.86
! DN40/PN40 (81.5) | Footnote 3 NJA (451.4) (216.7) | (266.7) | (174.2)
3) 3.88 See 17.77 C+8.53 10.50 6.86
T DNAO/PNTOO™ | g0 6y | Footnote 3 NJA @451.4) | (2167) | (266.7) | (174.2)
1. The Flanged Flo-Tap Annubar Flowmeter is available with either the manual or gear drive options.
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Table 34. 3051SFA Flanged Flo-Tap Annubar Flowmeter Dimensional Data(')(?)

i | |
e atng a2 Pea) | (Geardive) (Mamuh) | D(MaX) | E(Max) | F(Max)
’ 2-1508 | (0o | gam | 24446208 S0 DS Glen) | (192
’ 2-3008 (N5 Gy 2O S8 Bes | e | 199
’ 2-600F | (5070 | aree) | 24446208 | | U | Gn) | e
2| DNs0PN16®) (gég) Footmote 3 | 2444(6208) é;sz.(s)) %z+1 23? (5'95.8) (17ig.51)
2 ONSOPNAOD | G5h | eres | 24446208) | GRS (ien) lag) | (o)
A N
’ 2108 (T Gae)  BIE08 G| Gien) | ases) | (918
’ 3300 | (o0 | @i | 5376698 So Dy | gsae) | (2019)
’ 36006 | (e | sy | OFOOY oo ey | (s8e) | (2019)
3 onsopwiel | 8 GENRG 037698) G (e | (see) | (013)
w4 S e B SER A,
30 onsopntoo® (59 RO 26376698) | Se | Gies) | (sse) | (019)

Dimensions are in inches (millimeters).

1. Inserted, C Dimension = Pipe I.D. + Wall Thickness + B + C'
2. Retracted, C Dimension = 2 X (Pipe I.D. + Wall Thickness + B) + C'
3. DIN Valves are not offered.
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Figure 7. Rosemount 3051SFA Threaded Flo-Tap Annubar Flowmeter()
Front view Side view Top view
L= I R | c
B
1 ils
A
!
:
Table 35. 3051SFA Threaded Flo-Tap Annubar Flowmeter Dimensional Data(")(?)
Sensor A +0.50 B' (Max) B' (Max)
size (12.7) (Gear drive) (Manual) Ciiky DA {5k
1 7.51(190.9) N/A 16.96 (430.8) B+8.53(216.7) 10.50 (266.7) 6.90 (175.3)
20) 8.17 (207.5) 23.62(599.9) 20.39(517.9) B+8.53(216.7) 12.56 (319.0) 6.90(175.3)
Dimensions are in inches (millimeters).
1. Inserted, B Dimension = Pipe I.D. + Wall Thickness + A + B!
2. Retracted, B Dimension = 2 X (Pipe I.D. + Wall Thickness + A) + B'
3. Sensor Size 3 is not available in a Threaded Flo-Tap.
1. The Threaded Flo-Tap Annubar Flowmeter is available with both the manual and gear drive options.
Specifications and Reference Data 185




Appendix A: Specifications and Reference Data Reference Manual
September 2015 00809-0100-4809, Rev DA

Figure 8. Rosemount 3051SFC Compact Flowmeter
Front view Side view Top view

E

Primary element type code A
>
[

1.125 (28.58)

Table 36. 3051SFC Compact Dimensional Data

Primary .
element| A B Trans.mltter C D E F
height
type
A 5.62 | Transmitter 8.53(217) 7.75(197) - closed | 6.00 (152)-closed | 10.0(254)- closed N/A
(143) | Height+A ) 8.25(210)-open | 6.25(159)-open | 10.25(260.3)-open

Dimensions are in inches (millimeters).
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A.16.2 3051CF dimensional drawings
Figure 9. Rosemount 3051CFA Pak-Lok Annubar Flowmeter(!)

Front view Side view Top view

Table 37. 3051CFA Pak-Lok Annubar Flowmeter Dimensional Data

Sensor size A (Max) B (Max) C (Max) D (Max)
1 8.50(215.9) 14.60 (370.8) 9.00 (228.6) 6.00 (152.4)
2 11.0(279.4) 16.35 (415.3) 9.00 (228.6) 6.00 (152.4)
3 12.00 (304.8) 19.10 (485.1) 9.00 (228.6) 6.00 (152.4)

Dimensions are in inches (millimeters).

1. The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C]).
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Figure 10. Rosemount 3051CFA Flange-Lok Annubar Flowmeter{")
Side view

Front view

Top view

Table 38. 3051CFA Flange-Lok Annubar Flowmeter Dimensional Data

Sensorsize Flan?aetsiinzgeand A ?3? '21)25 B ?604?5 C (Max) D (Max) E (Max)
1 11/2-150# 3.88(98.6) 12.25(311.2) | 19.35(491.5) 9.00 (228.6) 6.30 (160.0)
1 112- 3004 4.13(104.9) 12.25(311.2) | 19.35(491.5) | 9.00(228.6) 6.86 (174.2)
1 12— 600# 4.44(112.8) 12.25(311.2) | 19.35(491.5) 9.00 (228.6) 6.86 (174.2)
1 DN40/PN16 3.09 (78.5) 12.25(311.2) | 19.35(491.5) 9.00 (228.6) 6.86 (174.2)
1 DN40/PN40 3.21(81.5) 12.25(311.2) | 19.35(491.5) 9.00 (228.6) 6.86 (174.2)
1 DN40/ PN100 3.88(98.6) 12.25(311.2) | 19.35(491.5) 9.00 (228.6) 6.86 (174.2)
2 2-150# 4.13(104.9) 14.25(362.0) | 21.35(542.3) 9.00 (228.6) 6.80(172.7)
2 2-3004 4.38(111.3) 14.25(362.0) | 21.35(5423) | 9.00(228.6) 7.05(179.1)
2 2 - 600# 4.75(120.7) 14.25(362.0) | 21.35(542.3) 9.00 (228.6) 7.05(179.1)
2 DN50/PN16 3.40 (86.4) 14.25(362.0) | 21.35(542.3) 9.00 (228.6) 7.05(179.1)
2 DN50/PN40 3.52(89.4) 14.25(362.0) | 21.35(542.3) 9.00 (228.6) 7.05(179.1)
2 DN50/PN100 | 4.30(109.2) 14.25(362.0) | 21.35(542.3) 9.00 (228.6) 7.05(179.1)
3 3-150# 4.63(117.6) 17.50 (444.5) | 24.60(624.8) 9.00 (228.6) 7.55(191.8)

1. The Flange-Lok Annubar model can be direct mounted up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C]).
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Table 38. 3051CFA Flange-Lok Annubar Flowmeter Dimensional Data
. Flangesizeand| A :0.125 B +0.25

Sensorsize rating (3.2) (6.4) C (Max) D (Max) E (Max)

3 3-300# 5.00 (127.0) 17.50 (444.5) | 24.60 (624.8) 9.00 (228.6) 7.93(201.3)

3 3-600# 5.38(136.7) 17.50 (444.5) | 24.60(624.8) 9.00 (228.6) 7.93(201.3)

3 DNS8O/PN16 3.85(97.8) 17.50 (444.5) | 24.60(624.8) 9.00 (228.6) 7.93(201.3)

3 DN80/PN40 4.16(105.7) 17.50 (444.5) | 24.60(624.8) 9.00 (228.6) 7.93(201.3)

3 DN80/PN100 | 4.95(125.7) 17.50 (444.5) | 24.60(624.8) | 9.00(228.6) 7.93(201.3)

Dimensions are in inches (millimeters).
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Figure 11. Rosemount 3051CFA Flanged Annubar Flowmeter

Front view Side view Top view
— E -—
(il (™M

_*— :::::

|

F

Table 39. 3051CFA Flanged Annubar Flowmeter Dimensional Data
Sensor Flangesizeand, A:0.125 B+0.25 C+0.25
size rating (3.2) (6.4) (6.4) Dz, SER) AIERY,
1 11/2-150# 3.88(98.6) | 11.00(279.4) | 18.10(459.7) | 9.00(228.6) | 6.30(160.0) | 3.50(88.9)
1 172-300# | 4.13(104.9) | 11.00(279.4) | 18.10(459.7) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 112-6004 | 4.44(112.8) | 11.00(279.4) | 18.10(459.7) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 DN40/PN16 3.09(78.5) | 11.00(279.4) | 18.10(459.7) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 DN40/PN40 3.21(81.5) | 11.00(279.4) | 18.10(459.7) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 DN40/ PN100 | 3.88(98.6) | 11.00(279.4) | 18.10(459.7) | 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 12-900# | 4.94(125.5) | 9.31(236.5) N/A N/A N/A 3.50(88.9)
1 172-1500# | 4.94(125.5) | 9.31(236.5) N/A N/A N/A 3.50(88.9)
1 112-2500# | 6.76(171.7) | 11.63(295.4) N/A N/A N/A 4.00(101.6)
2 2 - 150# 4.13(104.9) | 12.00(304.8) | 19.10(458.1) | 9.00(228.6) | 6.80(172.7) | 5.00(127.0)
2 2 -300# 438(111.3) | 12.00(304.8) | 19.10(458.1) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 2 - 6004 4.75(120.7) | 12.00(304.8) | 19.10(458.1) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 DN50/PN16 3.40(86.4) | 12.00(304.8) | 19.10(458.1) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 DN50/PN40 3.52(89.4) | 12.00(304.8) | 19.10(458.1) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
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Table 39. 3051CFA Flanged Annubar Flowmeter Dimensional Data
S Fongeseand 2025 | B0 | 83 pmg e | Foued

2 DN50/ PN100 | 4.30(109.3) | 12.00(304.8) | 19.10(458.1) | 9.00(228.6) | 7.05(179.1) | 5.00(127.0)
2 2 -900# 5.88(149.4) | 10.50(266.7) N/A N/A N/A 5.00 (127.0)
2 2 - 1500# 5.88(149.4) | 10.50(266.7) N/A N/A N/A 5.00 (127.0)
2 3-2500# 9.88(251.0) | 15.63(397.0) N/A N/A N/A 4.50(114.3)
3 3-150# 4.63(117.6) | 13.50(342.9) | 20.60(523.2) | 9.00(228.6) | 7.55(191.8) | 4.00(101.6)
3 3 -300# 5.00(127.0) | 13.50(342.9) | 20.60(523.2) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 3-600# 5.38(136.7) | 13.50(342.9) | 20.60(523.2) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 DN8O/PN16 3.85(97.8) | 13.50(342.9) | 20.60(523.2) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 DN8O/PN40 | 4.16(105.7) | 13.50(342.9) | 20.60(523.2) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 DN80/PN100 | 4.95(125.7) | 13.50(342.9) | 20.60(523.2) | 9.00(228.6) | 7.93(201.3) | 4.00(101.6)
3 4-9004 8.19(208.0) | 13.06(331.8) N/A N/A N/A 7.00(177.8)
3 4-1500# 8.56(217.4) | 13.81(350.8) N/A N/A N/A 7.00(177.8)
3 4-2500# | 11.19(284.2) | 17.31(439.7) N/A N/A N/A 7.00(177.8)

Dimensions are in inches (millimeters).
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Figure 12. Rosemount 3051CFA Flanged Flo-Tap Annubar Flowmeter(")
Front view Side view Top view

Table 40. 3051CFA Flanged Flo-Tap Annubar Flowmeter Dimensional Data(!)(2)

: c! (Max) I
s e miots 0 U0 o oy | o | o
TR0 ode osen | MA | st | (s03) | (sn) | (1600)
T TR0t Gt gesey | NA | asie | (s03) | @sen) | (0ad)
T Theeor 5% asiy | MR st | sy | esen) | (742
Ak A A
A A AR A
1o ovapnioo g IR NA Gl Gsos) | @sen) | (74

1. The Flanged Flo-Tap Annubar Flowmeter is available with both the manual and gear drive options.
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Table 40. 3051CFA Flanged Flo-Tap Annubar Flowmeter Dimensional Data(')(2)
. c' (Max) I
Sensor | Flangesize |A+0.125| B:0.25 C' (Max)
size and rating (3.2) (6.4) ((jG_ear (Manual) B 3(bErs, e,
rive)
5 2 150# 4.13 11.25 24.44 21.20 C+7.10 12.56 6.80
(104.9) (285.8) (620.8) (538.5) (180.3) (319.0) (172.7)
5 2 _300# 4.38 13.00 24.44 21.20 C+7.10 12.56 7.05
(111.3) (330.2) (620.8) (538.5) (180.3) (319.0) (179.1)
5 2 _ 6004 4.75 16.38 24.44 21.20 C+7.10 12.56 7.05
(120.7) (416.0) (620.8) (538.5) (180.3) (319.0) (179.1)
3.40 Customer 24.44 21.20 C+7.10 12.56 7.05
2 DNSO/PN16 | g54y | supplied | (620.8) | (5385) | (180.3) | (319.0) | (179.1)
3.52 Customer 24.44 21.20 C+7.10 12.56 7.05
2 DNSO/PN40 | e54y | supplied | (620.8) | (538.5) | (180.3) | (319.0) | (179.1)
4.30 Customer 24.44 21.20 C+7.10 12.56 7.05
2 DNSO/PNT00 | 109.2) | supplied | (620.8) & (538.5) (180.3) | (319.0) | (179.1)
3 3_150# 4.63 12.75 26.37 23.14 C+7.10 14.13 7.55
(117.6) (323.9) (669.8) (587.8) (180.3) (358.9) (191.8)
3 3_300# 5.00 16.25 26.37 23.14 C+7.10 14.13 7.93
(127.0) (412.8) (669.8) (587.8) (180.3) (358.9) (201.3)
3 3_ 6004 5.38 19.50 26.37 23.14 C+7.10 14.13 7.93
(136.7) (495.3) (669.8) (587.8) (180.3) (358.9) (201.3)
3.85 Customer 26.37 23.14 C+7.10 14.13 7.93
3 DN8O/PNI6 | 978y | supplied | (669.8) & (587.8) | (180.3) | (358.9) | (201.3)
4.16 Customer 26.37 23.14 C+7.10 14.13 7.93
3 DN8O/PNAO | 1057y | supplied | (669.8) | (587.8) | (180.3) | (358.9) | (201.3)
4.95 Customer 26.37 23.14 C+7.10 14.13 7.93
3 DN8O/PNT00 | (1557) | supplied | (669.8) & (587.8) (180.3) | (358.9) | (201.3)
Dimensions are in inches (millimeters).
1. Inserted, C Dimension = Pipe I.D. + Wall Thickness + B + C'
2. Retracted, C Dimension = 2 X (Pipe I.D. + Wall Thickness + B) + C'
3. DIN Valves are not offered.
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Figure 13. Rosemount 3051CFA Threaded Flo-Tap Annubar Flowmeter(!)
Front view Side view Top view

Table 41. 3051CFA Threaded Flo-Tap Annubar Flowmeter Dimensional Data(')(2)

Sensor A :0.50 B' (Max) B' (Max)
size (12.7) (Gear drive) (Manual) e DR, 2k,
1 7.51(190.9) N/A 16.96 (430.8) | B+7.10(180.3) | 10.50(266.7) 6.00 (152.4)
26) 8.17 (207.5) 23.62(599.9) | 20.39(517.9) | B+7.10(180.3) | 12.56(319.0) 6.00 (152.4)

Dimensions are in inches (millimeters).

1. Inserted, B Dimension = Pipe I.D. + Wall Thickness + A + B'
2. Retracted, B Dimension = 2 3 (Pipe I.D. + Wall Thickness + A) + B!
3. Sensor Size 3 is not available in a Threaded Flo-Tap.

1. The Threaded Flo-Tap Annubar Flowmeter is available with both the manual and gear drive options.
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Figure 14. Rosemount 3051CFC Compact Flowmeter
Side view Front view Top view

Primary element type code A

1.125 (28.58)

Table 42. 3051CFC Compact Dimensional Data

Primary Transmitter
element type A B height c D
. . 7.75(197) - closed 6.00 (152) - closed
A 5.62(143) | Transmitter Height + A 7.38(188) 8.25 (210) - open 6.25 (159) - open

Dimensions are in inches (millimeters).
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A.16.3 2051CF dimensional drawings

Figure 15. Rosemount 2051CFA Pak-Lok Annubar Flowmeter(')
Front view Side view

Top view

T
|E 5'|
e | e —

Table 43. 2051CFA Pak-Lok Annubar Flowmeter Dimensional Data

Sensor size A (Max) B (Max) C (Max) D (Max)
1 8.50(215.9) 14.55 (369.6) 9.00 (228.6) 6.00 (152.4)
2 11.00 (279.4) 16.30 (414.0) 9.00 (228.6) 6.00 (152.4)
3 12.00 (304.8) 19.05 (483.9) 9.00 (228.6) 6.00 (152.4)

Dimensions are in inches (millimeters).

1. The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C]).
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Figure 16. Rosemount 2051CFA Flanged with Opposite Side Support Annubar Flowmeter
Front view Side view Top view
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Table 44. Flanged Annubar Flowmeter Dimensional Data
Sensor Flangesizeand| A:0.125 B +0.25 C:0.25
size rating (3.2) (6.4) (6.4) B 2k (LR,
: 18.03
1 11/2- 1504 3.88(98.6) | 11.00(279.4) (458.0) 9.00(228.6) | 6.30(160.0) | 3.50(88.9)
! 18.03
1 1'/-300# | 413(1049) | 11.00(279.4) | 5000 | 9:00(228.6) | 6.86(174.2) | 350(88.9)
: 18.03
1 11/2- 600# 4.44(112.8) | 11.00(279.4) (458.0) 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 DN40/PN16 3.09(78.5) | 11.00(279.4) (Eéog) 9.00(228.6) | 6.30(160.0) | 3.50(88.9)
18.03
1 DN40/PN40 321(815) | 11.002794) | (4550 | 9:00(228.6) | 686(174.2) | 350(88.9)
1 DN40/PN100 | 3.88(98.6) | 11.00(279.4) (Eéog) 9.00(228.6) | 6.86(174.2) | 3.50(88.9)
1 11/2-900# 4.94(125.5) | 9.31(236.5) N/A N/A N/A 3.50(88.9)
1 112-1500# | 4.94(125.5) | 9.31(236.5) N/A N/A N/A 3.50(88.9)
1 112-2500# | 6.76(171.7) | 11.63(295.4) N/A N/A N/A 4.00(101.6)
2 2 - 150# 4.13(104.9) | 12.00(304.8) (2‘2'302) 9.00(228.6) | 6.30(160.0) | 5.00(127.0)
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Table 44. Flanged Annubar Flowmeter Dimensional Data

Sensor Flangesizeand| A+0.125 B +0.25 C+0.25
size rating (3.2) (6.4) (6.4) BRET, ZllnET, ey

19.03

2 2-300# 438(1113) | 12.00(3048) | 057 | 9.00(228.6) | 6.86(1742)  500(127.0)
19.03

2 2 - 6004 475(1207) | 12.00(3048) | 057, | 9.00(228.6) | 6.86(1742) | 5.00(127.0)
19.03

2 DN50/PN16 340(86.4) | 1200(3048) | 050, | 900(2286) | 630(160.0) | 5.00(127.0)
19.03

2 DN50/PN40 3.52(894) | 12.00(3048) | (4035 | 9.00(228.6) | 686(174.2) | 5.00(127.0)

2 DN50/PN100 | 4.30(109.2) | 12.00(304.8) (411230?1) 9.00(228.6) | 6.86(174.2) | 5.00(127.0)

2 29004 5.88(149.4) | 10.50(266.7) N/A N/A N/A 5.00 (127.0)

2 2 - 15004 5.88(149.4) | 10.50 (266.7) N/A N/A N/A 5.00 (127.0)

2 2 - 2500# 9.88(251.0) | 15.63(397.0) N/A N/A N/A 4.50 (114.3)

3 3- 1504 4.63(117.6) | 13.50(342.9) (_5,(2)'152) 9.00(228.6) | 6.30(160.0) | 4.00(101.6)
20.53

3 3-3004# 5.00(127.0) | 13.50(3429) | 57’5 | 9-00(2286) | 6.86(174.2) | 4.00(101.6)
20.53

3 3- 6004 538(1367) | 1350(3429) | 5,75 | 9.00(2286) | 6:86(1742) | 4.00(101.6)
20.53

3 DNS8O/PN16 385(97.8) | 1350(3429) | 5P | 9.00(2286) | 630(160.0) | 4.00(101.6)
20.53

3 DNSO/PN40 | 4.16(1057) | 13.50(3429) | 5,75 | 9.00(228.6) | 6.86(174.2) | 4.00(101.6)
20.53

3 DNSO/PN100 | 4.95(1257) | 13.50(3429) 5,75, | 9-00(2286)  6.86(1742) | 400(101.6)

3 3-900# 8.19(208.0) | 13.06(331.7) N/A N/A N/A 7.00(177.8)

3 3-1500# 8.56(217.4) | 13.81(350.8) N/A N/A N/A 7.00(177.8)

3 3-2500# | 11.19(284.2) | 17.31(439.7) N/A N/A N/A 7.00(177.8)

Dimensions are in inches (millimeters).
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Figure 17. Rosemount 2051CFC Compact Flowmeter
Side view Front view Top view

Primary element type code A

1.125(28.58)

Table 45. 2051CFC Compact Dimensional Data

Primary Transmitter
element type A B height = D
. . 7.75(197) - closed 6.00 (152) - closed
A 5.62(143) | Transmitter Height + A 7.03(179) 8.25 (210) - open 6.25 (159) - open

Dimensions are in inches (millimeters).
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A.16.4 485 dimensional drawings

Figure 18. Pak-Lok 485 Annubar Primary Element(")

Front view

Side view

Top view

Table 46. Pak-Lok 485 Annubar Primary Element Dimensional Data

Sensor size A (Max)
1 8.50(215.9)
2 11.00 (279.4)
3 12.00 (304.8)

Dimensions are in inches (millimeters).

1. The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C]).
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Figure 19. Flange-Lok 485 Annubar Primary Element(")
Front view Side view Top view
] :
o s
"\ 1p-in. NPT —E -

or SW

Table 47. Flange-Lok 485 Annubar Primary Element Dimensional Data

Sensor size | Flange size and rating | A +0.125 (3.2) B +0.25 (6.4)
1 12— 1504 3.88(98.6) 12.25(311.2)
1 11/2- 3004 4.13(104.9) 12.25(311.2)
1 11/2- 600# 4.44(112.8) 12.25(311.2)
1 DN40/PN16 3.09(78.5) 12.25(311.2)
1 DN40/PN40 3.21(81.5) 12.25(311.2)
1 DN40/PN100 3.88(98.6) 12.25(311.2)
2 2-1504 4.13(104.9) 14.25 (362.0)
2 2 - 300# 4.38(111.3) 14.25 (362.0)
2 2-600# 4.75(120.7) 14.25 (362.0)
2 DN50/PN16 3.40 (86.4) 14.25 (362.0)
2 DN50/PN40 3.52(89.4) 14.25 (362.0)
2 DN50/ PN100 4.30(109.2) 14.25 (362.0)

1. The Flange-Lok Annubar model can be direct mounted up to 600# ANSI (1440 psig at 100 °F [99 bar at 38 °C]).
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Table 47. Flange-Lok 485 Annubar Primary Element Dimensional Data

Sensor size | Flange size and rating| A +0.125(3.2) B + 0.25 (6.4)
3 3-150# 4.63(117.6) 17.50 (444.5)
3 3-300# 5.00 (127.0) 17.50 (444.5)
3 3 - 600# 5.38(136.7) 17.50 (444.5)
3 DN8O/PN16 3.85(97.8) 17.50 (444.5)
3 DN80/PN40 4.16 (105.7) 17.50 (444.5)
3 DN80/ PN100 4.95(125.7) 17.50 (444.5)

Dimensions are in inches (millimeters).
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Figure 20. Flanged 485 Annubar Primary Element

Front view

L 1p-in. NPT

or SW

Side view

SI:MF

Top view

Table 48. Flanged Annubar Primary Element Dimensional Data

Sensor size Flange size and rating A+0.125(3.2) B +0.25 (6.4) F (Max)
1 11/2-150# 3.88(98.6) 11.00 (279.4) 3.50(88.9)
1 1123004 4.13(104.9) 11.00 (279.4) 3.50(88.9)
1 11/2- 600# 4.44(112.8) 11.00 (279.4) 3.50(88.9)
1 DN40/PN16 3.09(78.5) 11.00 (279.4) 3.50(88.9)
1 DN40/PN40 3.21(81.5) 11.00 (279.4) 3.50(88.9)
1 DN40/ PN100 3.88(98.6) 11.00 (279.4) 3.50(88.9)
1 11/2-900# 4.94(125.5) 9.31(236.5) 3.50(88.9)
1 11/2- 15004 4.94(125.5) 9.31(236.5) 3.50(88.9)
1 112 - 2500# 6.76 (171.7) 11.63 (295.4) 4.00(101.6)
2 2-150# 4.13(104.9) 12.00 (304.8) 5.00 (127.0)
2 2-300# 4.38(111.3) 12.00 (304.8) 5.00 (127.0)
2 2-600# 4.75(120.7) 12.00 (304.8) 5.00 (127.0)
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Table 48. Flanged Annubar Primary Element Dimensional Data

Sensor size Flange size and rating A +0.125(3.2) B + 0.25 (6.4) F (Max)
2 DN50/PN16 3.40 (86.4) 12.00 (304.8) 5.00 (127.0)
2 DN50/PN40 3.52(89.4) 12.00 (304.8) 5.00 (127.0)
2 DN50/ PN100 4.30(109.2) 12.00 (304.8) 5.00 (127.0)
2 2-900# 5.88 (149.4) 10.50 (266.7) 5.00 (127.0)
2 2 -1500# 5.88(149.4) 10.50 (266.7) 5.00(127.0)
2 3 -2500# 9.88(251.0) 15.63 (397.0) 4.50(114.3)
3 3-1504 4.63(117.6) 13.50 (342.9) 4.00 (101.6)
3 3-300# 5.00 (127.0) 13.50 (342.9) 4.00(101.6)
3 3 - 600# 5.38(136.7) 13.50 (342.9) 4.00(101.6)
3 DNSO/PN16 3.85(97.8) 13.50 (342.9) 4.00(101.6)
3 DN80/PN40 4.16(105.7) 13.50 (342.9) 4.00(101.6)
3 DN80/ PN100 4.95(125.7) 13.50 (342.9) 4.00(101.6)
3 4-900# 8.19(208.0) 13.06 (331.7) 7.00(177.8)
3 4 -1500# 8.56 (217.4) 13.81(350.8) 7.00 (177.8)
3 4 -2500# 11.19 (284.2) 17.31(439.7) 7.00 (177.8)

Dimensions are in inches (millimeters).
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Figure 21. Flanged Flo-Tap 485 Annubar Primary Element
Front view Top view
1h-in. NPT
or SW
mi] mi]
) )
o 0 0|
e bl e
10—
\&/
e EE— D ——
Front view Top view
Manual 1/2-in. NPT
or SW
* B D
<y
Specifications and Reference Data 205



Reference Manual
00809-0100-4809, Rev DA

Appendix A: Specifications and Reference Data
September 2015

Table 49. Flanged Flo-Tap 485 Annubar Primary Element Dimensional Data(")

e o A:012562) Bro2sea) (SO SO o
1 112-150# 3.88(98.6) 10.50 (266.7) N/A 17.77 (451.4) 10.50 (266.7)
1 11/2-300# 4.13(104.9) 11.75(298.5) N/A 17.77 (451.4) 10.50 (266.7)
1 1/2- 600# 4.44(112.8) 14.06 (357.2) N/A 17.77 (451.4) 10.50 (266.7)
1 DN40/PN16 3.09 (78.5) See Footnote 1 N/A 17.77 (451.4) 10.50 (266.7)
1 DN40/PN40 3.21(81.5) See Footnote 1 N/A 17.77 (451.4) 10.50 (266.7)
1 DN40/PN100 3.88(98.6) See Footnote 1 N/A 17.77 (451.4) 10.50 (266.7)
2 2-150# 4.13(104.9) 11.25(285.8) 24.44(620.8) 21.20(538.5) 12.56 (319.0)
2 2 -300# 4.38(111.3) 13.00 (330.2) 24.44(620.8) 21.20(538.5) 12.56 (319.0)
2 2-600# 4.75(120.7) 16.38 (416.0) 24.44(620.8) 21.20(538.5) 12.56 (319.0)
2 DN50/PN16 3.40(86.4) See Footnote 1 24.44(620.8) 21.20(538.5) 12.56 (319.0)
2 DN50/PN40 3.52(89.4) See Footnote 1 24.44(620.8) 21.20(538.5) 12.56 (319.0)
2 DN50/PN100 4.30(109.2) See Footnote 1 24.44(620.8) 21.20(538.5) 12.56 (319.0)
3 3-150# 4.63(117.6) 12.75(323.9) 26.37 (669.8) 23.14(587.8) 14.13 (358.9)
3 3 -300# 5.00(127.0) 16.25 (412.8) 26.37 (669.8) 23.14(587.8) 14.13 (358.9)
3 3-600# 5.38(136.7) 19.50 (495.4) 26.37 (669.8) 23.14(587.8) 14.13(358.9)
3 DN80/PN16 3.85(97.8) See Footnote 1 26.37(669.8) 23.14(587.8) 14.13(358.9)
3 DN80/PN40 4.16(105.7) See Footnote 1 26.37(669.8) 23.14(587.8) 14.13 (358.9)
3 DN8O/PN100 4.95(125.7) See Footnote 1 26.37(669.8) 23.14(587.8) 14.13 (358.9)

Use the appropriate formula to determine C value:

Inserted formula: Pipe I.D. + Wall Thickness + Value B + C' (use the Manual Drive or Gear drive values for C')

Retracted formula: [2 X (Pipe I.D. + Wall Thickness + Value B)] + C' (use the Manual Drive or Gear drive values for C')

Dimensions are in inches (millimeters).

1.
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Figure 22. Threaded Flo-Tap 485 Annubar Primary Element

Front view Side view Top view
Gear Drive |
To-in. NPT
or SW
B N
ot 9
\
D

Front view Top view

Manual ] I
Th-in. NPT
or SW

Table 50. Threaded Flo-Tap 485 Annubar Primary Element Dimensional Data(")(?)

Sensor size A:0.50(12.7) | B'(Max)(GearDrive) B'(Max)(Manual) D (Max)
1 7.51(190.9) N/A 16.96 (430.8) 10.50 (266.7)
2 8.17 (207.5) 23.62 (599.9) 20.39(517.9) 12.56 (319.0)
30) N/A N/A N/A N/A

1. Inserted, B Dimension = Pipe I.D. + Wall Thickness + A + B'
2. Retracted, B Dimension = 2 X (Pipe I.D. + Wall Thickness + A) + B!
3. Sensor Size 3 is not available in a Threaded Flo-Tap.
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A.16.5 585 dimensional drawings

Figure 23. Rosemount 585 Flanged with Opposite Side Support Annubar Primary Element
Front view Side view

Note: Dimensions are shown with a remote-mount connection. Using direct-mount will add 0.15-in. for sensor size 11 and 22 or 3.15-in. for
sensor size 44 to Dimension B.

Table 51. 585 Flanged with Opposite Side Support Dimensional Data

Sensor size Flange size and rating A+0.125(3.2) B + 0.25 (6.4) F (Max)
11 11/2-in.- 150# 3.88(98.6) 9.70 (246.4) 3.10(78.7)
11 11/2-in. - 300# 4.13(104.9) 10.07 (255.8) 3.10(78.7)
11 11/2-in. - 600# 4.44(112.8) 10.70 (271.8) 3.10(78.7)
11 DIN40/PN16 3.21(81.5) 9.05 (229.9) 3.10(78.7)
11 DIN40/PN40 3.21(81.5) 9.05 (229.9) 3.10(78.7)
11 DIN40/ PN100 3.88(98.6) 10.03 (254.8) 3.10(78.7)
11 11/2-in. - 900# 4.94(125.5) 11.57 (293.9) 3.60(91.4)
11 11/2-in. - 1500# 4.94(125.5) 11.57 (293.9) 3.60(91.4)
11 11/2-in. - 25004 6.75 (171.5) 13.88(352.6) 3.60(91.4)
22 2-in. - 150# 4.13(104.9) 10.01 (254.3) 4.50(114.3)
22 2-in. - 300# 438(111.3) 10.38 (263.7) 4.50(114.3)
22 2-in. - 600# 4.75(120.7) 11.13(282.7) 4.50(114.3)
22 DIN50/PN16 3.40 (86.4) 9.24(234.7) 4.50(114.3)
22 DIN50/PN40 3.52(89.4) 9.44(239.8) 4.50(114.3)
22 DIN50/ PN100 4.30(109.2) 10.53 (267.5) 4.50(114.3)
22 2-in. - 900# 5.88 (149.4) 12.76 (324.1) 4.50(114.3)
22 2-in. - 1500# 5.88 (149.4) 12.76 (324.1) 4.50(114.3)
22 3-in. - 2500# 9.88(250.1) 17.88 (454.2) 4.50(114.3)
44 3-in. - 150# 4.63(117.6) 10.69 (271.5) 3.90(99.1)
44 3-in. - 300# 5.00 (127.0) 11.26 (286.6) 3.90(99.1)
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Table 51. 585 Flanged with Opposite Side Support Dimensional Data
Sensor size Flange size and rating A +0.125(3.2) B + 0.25 (6.4) F (Max)
44 3-in. - 600# 5.38 (136.7) 12.00 (304.8) 3.90(99.1)
44 DIN8O/PN16 3.85(97.8) 9.77 (248.2) 3.90(99.1)
44 DIN80/PN40 4.16(105.7) 10.23 (259.8) 3.90(99.1)
44 DINSO/ PN100 4.95(125.7) 11.34(288.8) 3.90(99.1)
44 4-in. - 900# 8.19(208.8) 15.32(389.1) 6.40 (162.6)
44 4-in. - 1500# 8.56 (217.4) 16.07 (408.2) 6.40 (162.6)
44 4-in. - 25004 11.19 (284.2) 19.57 (497.1) 6.40 (162.6)
Dimensions are in inches (millimeters).
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Figure 24. Rosemount 585 Main Steam Annubar with Opposite Side Support Annubar Primary Element

Front view

h-in. Butt weld

Top view

—— O ———

Table 52. 585 Main Steam Annubar with Opposite Side Support Dimensional Data

Sensor size

A (Max)

B

C

D E

44

29.67 (753.6)

10.0 (254)

19.0 (483)

16.33 (414.0) 11.0 (279)

Dimensions are in inches (millimeters).

Note

Locking rods are always located 90° from the instrument connections. For horizontal installations, the instrument
connections will be parallel to the pipe. For vertical installations, the instrument connections will be perpendicular

to the pipe.
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Figure 25. Rosemount 585 Flanged Flo-Tap Annubar Primary Element
Front view Top view
é ~'f>-in. F
NPT
% or SW
s ) =
[ ]
C
o LO"
B D
¥
A
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Table 53. 585 Flanged Flo-Tap Annubar Primary Element Dimensional Data
. Flange size c' (Max)
Sensor size and rating A +0.125(3.2) B + 0.25 (6.4) (Gear drive) D (Max)
44 3-150# 4.63(117,6) 12.75(323,9) 25.58 (649.7) 23.3(591,8)
44 3-300# 5.00 (127,0) 16.25 (412,8) 25.58 (649.7) 23.3(591,8)
44 3-600# 5.38 (136,7) 19.50 (495,4) 25.58 (649.7) 23.3(591,8)
Use the appropriate formula to determine C value:
Inserted formula: Pipe 1.D. + Wall Thickness + Value B + C'! (use the Gear drive values for C')
Retracted formula: [2 X (Pipe I.D. + Wall Thickness + Value B)] + C (use the Gear drive values for C')
Dimensions are in inches (millimeters).
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A.16.6 405 Dimensional drawings

Figure 26. Rosemount 405 Compact Orifice Plate (Direct Mount)

Compact Annubar Primary Element

(Primary element type Code A)

Front view (transmitter connection A3)

Transmitter Connection A3 not available with Primary

Element Technology A

A. High instrument valve
B. Adapter plate

Front view (transmitter connection D3)

1.125(28.58)

C. Equalizer valve
D. Low instrument valve

Note
Transmitter connection code A3 is to be used with a traditional style transmitter. This is a stainless steel adapter
plate for allowing the direct mount of traditional style transmitters.

Figure 27. Rosemount 405 Compact Orifice Plate (Remote Mount Transmitter)

Compact Annubar Primary Element

(primary element type code A)

Adapter plate (R3)

Transmitter Connection R3 not available with Primary Element

Technology A

A.1/2-in. NPT
B. High instrument valve
C. Adapter plate

Flange adapter (R3 with option E)

0.85(21.6)

1.125 (28.58)

D. Equalizer valve
E. Flange adapter
F. Low instrument valve
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Appendix B Product Certifications
Hazardous Locations Installations .............o e page 213
Rosemount® 3051SFAaNd 305TSFC_A ..ttt page 213
Rosemount 305TCFAANd 305TCFC_A ..ottt e e eiee e page 218
Rosemount 205TCFAaNd 205TCFC_A ..ottt e e eie e page 224
INStallation Drawings . .. .o.vtvntt ettt e et page 229

B.1 Hazardous Locations
Installations

The flowmeter is designed with explosion-proof housings and
circuitry suitable for intrinsically safe and non-incendive
operation. Each flowmeter is clearly marked with a tag
indicating the approvals. To maintain certified ratings for
installed transmitters, install in accordance with all applicable
installation codes and approval drawings. Verify that the
operating atmosphere of the transmitter is consistent with
the appropriate hazardous locations certifications. Both
transmitter covers must be fully engaged to meet explosion
proof requirements.

B.2 Rosemount® 3051SFA and
3051SFC_A

Rev 1.2
B.2.1 European Directive Information

A copy of the EC Declaration of Conformity can be found at
the end of the Quick Start Guide. The most recent revision of
the EC Declaration of Conformity can be found at
www.rosemount.com.

B.2.2 Ordinary Location Certification

As standard, the transmitter has been examined and tested to
determine that the design meets the basic electrical,
mechanical, and fire protection requirements by a nationally
recognized test laboratory (NRTL) as accredited by the Federal
Occupational Safety and Health Administration (OSHA).As
standard, the transmitter has been examined and tested to
determine that the design meets basic electrical, mechanical,
and fire protection requirements by FM, a nationally
recognized testing laboratory (NRTL) as accredited by the
Federal Occupational Safety and Health Administration
(OSHA).

Product Certifications

B.2.3 Installing Equipment in North America

The US National Electrical Code (NEC) and the Canadian
Electrical Code (CEC) permit the use of Division marked
equipment in Zones and Zone marked equipment in
Divisions. The markings must be suitable for the area
classification, gas, and temperature class. This information is
clearly defined in the respective codes.

USA

E5 FM Explosionproof (XP) and Dust-Ignitionproof (DIP)

Certificate: 3008216

Standards: FM Class 3600 - 2011, FM Class 3615 - 2006,
FM Class 3616-2011, FM Class 3810 - 2005,
ANSI/NEMA 250 - 2003

Markings: XPCLI,DIV1,GPB,C,D; DIPCLII, DIV 1, GP
E,F, G; CLIII; T5(-50 °C < T, < +85 °C);
Factory Sealed; Type 4X

I5 FMIntrinsic Safety (IS) and Nonincendive (NI)
Certificate: 3031960
Standards: FM Class 3600 -2011, FM Class 3610 - 2007,
FM Class 3611 - 2004, FM Class 3616 - 2006,
FM Class 3810 - 2005, NEMA 250 - 1991
ISCLI,DIV1,GPA,B,C,D;CLII,DIV1,GPE,
F, G; Class lll; Class 1, Zone 0 AExia IIC T4;
NICL1,DIV2,GPA,B,C,D;
T4(-50°C< T, <+70 °C); when connected per
Rosemount drawing 03151-1206; Type 4X

Markings:

Note

Transmitters marked with NI CL 1, DIV 2 can be installed
in Division 2 locations using general Division 2 wiring
methods or Nonincendive Field Wiring (NIFW). See
Drawing 03151-1206.
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IE  FMFISCO Europe
Certificate: 3031960 E1  ATEX Flameproof

Standards: FM Class 3600- 2011, FM Class 3610- 2010,
FM Class 3611 - 2004, FM Class 3616 - 2006,
FM Class 3810 - 2005, NEMA 250 - 1991
Markings: ISCLI,DIV1,GPA,B,C,D;
T4(-50 °C < T, < +70 °C); when connected
per Rosemount drawing 03151-1006; Type
4X

Canada

E6

214

CSA Explosionproof, Dust-Ignitionproof, and Division 2
Certificate: 1143113

Standards: CAN/CSA C22.2 No. 0-10,

CSA Std C22.2 No. 25-1966,

CSA Std C22.2 No. 30-M1986,

CAN/CSA C22.2 No. 94-M91,

CSA Std C22.2 No. 142-M1987,

CSA Std C22.2 No. 213-M1987,

ANSI/ISA 12.27.01-2003,

CSA Std C22.2 No. 60529:05
Explosionproof Class I, Division 1, Groups B,
C, D; Dust-Ignitionproof Class Il, Division 1,
Groups E, F, G; Class IIl; suitable for Class I,
Division 2, Groups A, B, C, D; Type 4X

CSA Intrinsically Safe

Certificate: 1143113

Standards: CAN/CSA C22.2 No. 0-10,
CSA Std C22.2 No. 30-M1986,
CAN/CSA C22.2 No. 94-M91,
CSA Std C22.2 No. 142-M1987,
CSA Std C22.2 No. 157-92,
ANSI/ISA 12.27.01-2003,
CSA Std C22.2 No. 60529:05

Markings: Intrinsically Safe Class I, Division 1; Groups A,
B, C, D; suitable for Class 1, Zone 0, IIC, T3C;
when connected per Rosemount drawing
03151-1207; Type 4X

Markings:

CSAFISCO

Certificate: 1143113

Standards: CAN/CSA C22.2 No. 0-10,

CSA Std C22.2 No. 30-M1986,

CAN/CSA C22.2 No. 94-M91,

CSAStd C22.2 No. 142-M1987,

CSAStd C22.2 No. 157-92,

ANSI/ISA 12.27.01-2003,

CSA Std C22.2 No. 60529:05

FISCO Intrinsically Safe Class |, Division 1;
Groups A, B, C, D; suitable for Class |, Zone 0;
T3C; when installed per Rosemount drawing
03151-1207; Type 4X

Markings:

Certificate: KEMA 00ATEX2143X

Standards: EN 60079-0:2012, EN 60079-1: 2007,

EN 60079-26:2007 (3051SFx models with
RTD are certified to EN 60079-0:2006)

& 111/2 GExd ICT6...T4 Ga/Gb,
T6(-60°C< T, < +70°C),

T5/T4(-60 °C< T, < +80 °C)

Markings:

Temperature class Process temperature
T6 -60°Cto +70°C
T5 -60°Cto +80°C
T4 -60°Cto +120°C

Special Conditions for Safe Use (X):

. The device contains a thin wall diaphragm. Installation,

maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer's instructions for
installation and maintenance shall be followed in detail
to assure safety during its expected lifetime.

. Forinformation on the dimensions of the flameproof

joints the manufacturer shall be contacted.

1T ATEXIntrinsic Safety
Certificate: BaseefaO8ATEX0064X
Standards: EN 60079-0: 2012, EN 60079-11: 2012
Markings: & 111 GExiallC T4 Ga,
T4(-60°C< T,<+70°C)
Parameters | Hagr | FounoAnoN Superbodule| (g
3051SFx)
Voltage U; 30V 30V 7.14V 30V
Current |; 300mA | 300 mA 300 mA 2.31mA
Power P; 1w 13W 887 mW 17.32mW
Capacitance G; | 14.8 nF 0 0.11 uF 0
Inductance L; 0 0 0 0

Special Conditions for Safe Use (X):

If the equipment is fitted with the optional 90 V
transient suppressor, it is incapable of withstanding the
500 Visolation from earth test and this must be taken
into account during installation.

. The enclosure may be made of aluminum alloy and

given a protective polyurethane paint finish; however,
care should be taken to protect it from impact or
abrasion if located in a Zone 0 environment.
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IA- ATEXFISCO
Certificate: BaseefaO8ATEX0064X Temperature class Process temperature
Standards: EN 60079-9: 2012, EN 60079-11:2012 6 60°C t0 +70 °C
Markings: & 111 G ExiallC T4 Ga, - -
T4(_60 °C< Ta <+70 oc) T5 -60°Cto +80°C
T4 -60°Cto+120°C
Parameters FISCO
Voltage U 17.5V Special Conditions for Safe Use (X):
Current | 380 mA . The.e device contains a thin wall c!iaphragm. Installation,
b b S W maintenance and use shall take into account the
owervi : environmental conditions to which the diaphragm will
Capacitance G 0 be subjected. The manufacturer's instructions for
Inductance L; 0 installation and maintenance shall be followed in detail

ND ATEX Dust
Certificate: BASOTATEX1374X
Standards: EN 60079-0: 2012, EN 60079-31: 2009
Markings: & 111 D Exta lllC T105°C T50 95 °C Da,
(-20°C < T, < +85°C), Vinay = 42.4V

Special Conditions for Safe Use (X):

1. Cable entries must be used which maintain the ingress
protection of the enclosure to at least IP66.

2. Unused cable entries must be filled with suitable
blanking plugs which maintain the ingress protection of
the enclosure to at least IP66.

3. Cable entries and blanking plugs must be suitable for
the ambient temperature range of the apparatus and
capable of withstanding a 7 | impact test.

4. The SuperModule(s) must be securely screwed in place
to maintain the ingress protection of the enclosure(s).

N1 ATEXTypen
Certificate: BaseefaO8ATEX0065X
Standards: EN 60079-0: 2012, EN 60079-15: 2010
Markings: & 113 G ExnAIIC T4 Gc,
(-40°C<T,<+70°C), Vipax =45V

Special Condition for Safe Use (X):

1. If fitted with a 90V transient suppressor, the equipment
is not capable of withstanding the 500V electrical
strength test as defined in Clause 6.5.1 of EN
60079-15:2010. This must be taken into account during
installation.

International

E7 |ECEx Flameproof and Dust
Certificate: IECEx KEM 08.0010X (Flameproof)
Standards: IEC 60079-0:2011, IEC 60079-1: 2007,
IEC 60079-26:2006 (3051SFx models with
RTD are certified to IEC 60079-0:2004)
Markings: ExdIICT6...T4 Ga/Gb,
T6(-60 °C < T,<+70°C),
T5/T4(-60 °C < T, <+80 °C)

Product Certifications

to assure safety during its expected lifetime.

. Forinformation on the dimensions of the flameproof

joints the manufacturer shall be contacted.

Certificate: IECEx BAS 09.0014X (Dust)

Standards: IEC 60079-0:2011, IEC 60079-31:2008

Markings: ExtalllCT105 °CT5q095 °CDa,
(-20°C< T, <+85°C), Vipax = 42.4V

Special Conditions for Safe Use (X):

. Cable entries must be used which maintain the ingress

protection of the enclosure to at least IP66.

. Unused cable entries must be filled with suitable

blanking plugs which maintain the ingress protection of
the enclosure to at least IP66.

. Cable entries and blanking plugs must be suitable for

the ambient temperature range of the apparatus and
capable of withstanding a 7 | impact test.

. The 3051S- SuperModule must be securely screwed in

place to maintain the ingress protection of the
enclosure.

I[ECEX Intrinsic Safety

Certificate: IECEx BAS 08.0025X

Standards: IEC 60079-0: 2011, IEC 60079-11: 2011
Markings: ExiallCT4 Ga, T4(-60°C< T,<+70°C)

Parameters HART F?#::Zﬁ:g" Supe;lr\‘/:;dule ?;:;l:

3051SFx)
Voltage U; 30V 30V 7.14V 30V
Current |; 300mA | 300 mA 300 mA 2.31TmA
Power P; TW 1.3W 887mW | 17.32mW
Capacitance G | 14.8 nF 0 0.11 uF 0
Inductance L; 0 0 0 0
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Special Conditions for Safe Use (X):

1. If the equipment is fitted with the optional 90 V
transient suppressor, it is incapable of withstanding the
500 V isolation from earth test and this must be taken
into account during installation.

2. The enclosure may be made of aluminum alloy and
given a protective polyurethane paint finish; however,
care should be taken to protect it from impact or
abrasion if located in a Zone 0 environment.

IG IECExFISCO
Certificate: IECEx BAS 08.0025X
Standards: IEC 60079-0: 2011, IEC60079-11:2011
Markings: ExiallCT4 Ga, T4(-60°C< T,<+70°C)

Parameters FISCO
Voltage U; 17.5V
Current |; 380 mA
Power P; 532W
Capacitance G; 0
Inductance L; 0

N7 IECExTypen
Certificate: IECEx BAS 08.0026X
Standards: IEC60079-0: 2011, IEC60079-15: 2010
Markings: ExnAIICT5 G, (-40°C< T,<+70°C)

Special Condition for Safe Use (X):

1. Iffitted with a 90 V transient suppressor, the equipment
is not capable of withstanding the 500 V electrical
strength test as defined in Clause 6.5.1 of IEC
60079-15:2010. This must be taken into account during
installation.

Brazil

E2 INMETRO Flameproof

Certificate: CEPEL 03.0140X [Mfg USA, Singapore,
Germany], CEPEL 07.1413X [Mfg Brazil]

Standards: ABNT NBR IEC 60079-0:2008,
ABNT NBR IEC 60079-1:2009,
ABNT NBR IEC 60529:2009

Markings: Exd IICT* Ga/Gb, T6(-40 °C < T, < +65 °C),
T5(-40°C< T,<+80°C), IP66*

Special Conditions for Safe Use (X):

1. For ambient temperature above 60 °C, cable wiring
must have minimum isolation temperature of 90 °C, to
be in accordance to equipment operation temperature.

2. The device contains a thin wall diaphragm. Installation,
maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer's instructions for
installation and maintenance shall be followed in detail
to assure safety during its expected lifetime.
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12 INMETRO Intrinsic Safety
Certificate: NCC 12.1158X [Mfg Brazil, USA, Germany]
Standards: ABNT NBR IEC 60079-0:2013,
ABNT NBR IEC 60079-11:2009,
ABNT NBR IEC 60079-26:2008
Markings: ExiallCT4 Ga, T4(-60°C< T,<+70°C), IP66*

Special Conditions for Safe Use (X):

1. If the equipment is fitted with the optional 90 V
transient suppressor, it is incapable of withstanding the
500 V isolation from earth test and this must be taken
into account during installation.

2. For processes with temperatures above 135 °C, the user
must assess whether the SuperModule temperature
class is suitable for such applications, because in this
situation there is a risk of the SuperModule temperature

being above T4.

Parameters HART Fc;?ggﬂ:g" Supe;lr\‘l:;)dule I(?(-)[:
3051SFx)

Voltage U; 30V 30V 7.14V 30V

Current |; 300mA | 300mA 300 mA 2.31TmA

Power P; TW 1.3W 887mW | 17.32mW

Capacitance G | 14.8 nF 0 0.11 uF 0

Inductance L; 0 0 0 0

China

E3  China Flameproof and Dust Ignition-proof
Certificate: 3051SMV: GY]14.1039X
[Mfg USA, China, Singapore]
3051SFx: GYJ11.1711X
[Mfg USA, China, Singapore]
Standards: 3051SMV: GB3836.1-2010,
GB3836.2-2010,
GB3836.20-2010
3051SFx: GB3836.1-2010,
GB3836.2-2010,
GB3836.20-2010,
GB12476.1-2000
Markings: 3051SMV: Exd IICT6/T5 Ga/Gb
3051SFx: ExdIICT6/T5 Ga/Gb;
DIP A20 TA105 °C; IP66

Special Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:
For information on the dimensions of the flameproof
joints the manufacturer shall be contacted.

2. The relationship between T code and ambient
temperature range are as follows:

T code | Ambient temperature range
T6 -50°C ~+65°C
T5 -50°C ~ +80°C

Product Certifications



Reference Manual
00809-0100-4809, Rev DA

Appendix B: Product Certifications
September 2015

10.

The earth connection facility in the enclosure should be
connected reliably.

During installation, use and maintenance of the product
in explosive atmosphere, observe the warning “Do not
open cover when circuit is alive”. During installation,
use, and maintenance in explosive dust atmosphere,
observe the warning “Do not open when an explosive
dust atmosphere is present”.

. During installation there should be no mixture harmful

to the housing.

During installation, use and maintenance in explosive
dust atmosphere, product enclosure should be cleaned
to avoid dust accumulation, but compressed air should
not be used.

. During installation in a hazardous location, cable glands

and blanking plugs certified by state appointed
inspection bodies with Ex d IIC Gb or Exd 1IC Gb DIP A20
[Flowmeters] IP66 type of protection should be used.
Redundant cable entries should be blocked with
blanking plugs.

End users are not permitted to change any components,
but to contact the manufacturer to avoid damage to the
product.

Maintenance should be done when no explosive gas and
dust atmosphere is present.

During installation, use and maintenance of this
product, observe following standards:
GB3836.13-1997 “Electrical apparatus for explosive gas
atmospheres Part 13: Repair and overhaul for apparatus
used in explosive gas atmospheres*

GB3836.15-2000 “Electrical apparatus for explosive gas
atmospheres Part 15: Electrical installations in
hazardous area (other than mines)”

GB3836.16-2006 “Electrical apparatus for explosive gas
atmospheres Part 16: Inspection and maintenance of
electrical installation (other than mines)”
GB50257-1996 “Code for construction and acceptance
of electric device for explosion atmospheres and fire
hazard electrical equipment installation engineering”

China Intrinsic Safety
Certificate: 3051SMV: GY|14.1040X
[Mfg USA, China, Singapore]
3051SFx: GYJ11.1707X
[Mfg USA, China, Singapore]
Standards: 3051SMV: GB3836.1-2010,
GB3836.4-2010,
GB3836.20-2010
3051SFx: GB3836.1/4-2010,
GB3836.20-2010,
GB12476.1-2000
Markings: 3051SMV: ExiallCT4 Ga
3051SFx: ExiallCT4 Ga, DIP A20 TA105 °G;
IP66

Product Certifications

Special Conditions for Safe Use (X):

1.

The enclosure may contain light metal, attention should
be taken to avoid ignition hazard due to impact or
friction.

2. The apparatus is not capable of withstanding the 500V
electrical strength test defined in Clause 6.3.12 of
GB3836.4-2010.

3. Ambient temperature range: -60 °C ~ +70°C

4. Intrinsically safe electric parameters:

Maximum | Maximum | Maximum Maximum internal
input input input parameters:
voltage: current: power:
Ui (V) li (mA) P; (W) Gi(nF) L (uH)
30 300 1.0 14.8 0
Maximum | Maximum | Maximum T
external
output output output
B . . parameters:
voltage: | current: power:
Ui (V) Ii (mA) Pi (W) ci (nF) Li (“’H)
RTD 30 2.31 17.32 0 0
SuperModule 7.14 300 887 110 0

5.

10.

11.

The cables between this product and associated
apparatus should be shielded cables. The shield should
be grounded reliably in non-hazardous area.

The product should be used with Ex certified associated
apparatus to establish explosion protection system that
can be used in explosive gas atmospheres. Wiring and
terminals should comply with the instruction manual of
the product and associated apparatus.

. End users are not permitted to change any components,

contact the manufacturer to avoid damage to the
product.

During installation in hazardous location, cable glands,
conduit, and blanking plugs certified by state-appointed
inspection bodies with DIP A20 IP66 type of protection
should be used. Redundant cable entries should be
blocked with blanking plugs.

During installation, use, and maintenance in explosive
dust atmosphere, observe the warning “Do not open
when an explosive dust atmosphere is present”.
Maintenance should be done when no explosive dust
atmosphere is present.

When installation, use and maintenance of this product,
observe following standards:

GB3836.13-1997 “Electrical apparatus for explosive gas
atmospheres Part 13: Repair and overhaul for apparatus
used in explosive gas atmospheres*

GB3836.15-2000 “Electrical apparatus for explosive gas
atmospheres Part 15: Electrical installations in
hazardous area (other than mines)”

GB3836.16-2006 “Electrical apparatus for explosive gas
atmospheres Part 16: Inspection and maintenance of
electrical installation (other than mines)”
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GB50257-1996 “Code for construction and acceptance
of electric device for explosion atmospheres and fire
hazard electrical equipment installation engineering”

EAC - Belarus, Kazakhstan, Russia

EM Technical Regulation Customs Union (EAC) Flameproof
Certificate: RU C-US.GB05.B.00835
Markings: Ga/Gb Exd IICT6...T4 X

IM  Technical Regulation Customs Union (EAC) Intrinsic
Safety
Certificate: RU C-US.GB05.B.00835
Markings: OExiallCT4 GaX

Japan

E4 Japan Flameproof
Certificate: TC19070, TC19071, TC19072, TC19073
Markings: ExdlICT6

Republic of Korea

EP Republic of Korea Flameproof
Certificate: 12-KB4BO-0180X [Mfg USA],
11-KB4B0O-0068X [Mfg Singapore]
Markings: ExdIlICT5orT6

IP  Republic of Korea Intrinsic Safety
Certificate: 10-KB4B0O-0021X [Mfg USA, SMM(C]
Markings: ExiallCT4

Combinations

K1 Combination of E1,11,N1, and ND
K2 Combination of E2 and 12

K5 Combination of E5 and I5

K6 Combination of E6 and 16

K7 Combination of E7, 17, and N7

KA Combination of E1, 11, E6, and 16
KB Combination of E5, I5, E6, and 16
KC Combination of E1,11, E5, and 15
KD Combination of E1,11, E5, I5, E6, and 16
KM Combination of EM and IM

KP Combination of EP and IP

Additional Certifications

SBS American Bureau of Shipping (ABS) Type Approval
Certificate:  00-HS145383
Intended Use: Measure gauge or absolute pressure of
liquid, gas or vapor applications on ABS
classed vessels, marine, and offshore
installations.

SBV Bureau Veritas (BV) Type Approval

Certificate:  31910BV

Requirements: Bureau Veritas Rules for the Classification
of Steel Ships
Class Notations: AUT-UMS, AUT-CCS,
AUT-PORT and AUT-IMS

Application:

218

SDN Det Norske Veritas (DNV) Type Approval
Certificate:  A-13243
Intended Use: Det Norske Veritas’ Rules for Classification
of Ships, High Speed & Light Craft, and
Det Norske Veritas’ Offshore Standards

Application:
Location classes
Type 3051S
Temperature D
Humidity B
Vibration A
EMC A
Enclosure D/IP66/1P68

SLL Lloyds Register (LR) Type Approval
Certificate: 11/60002
Application: Environmental categories ENV1, ENV2,
ENV3, and ENV5

D3 Custody Transfer - Measurement Canada Accuracy
Approval
Certificate: AG-0501, AV-2380C

B.3 Rosemount 3051CFA and
3051CFC_A

Rev 1.1

B.3.1 European Directive Information

A copy of the EC Declaration of Conformity can be found at
the end of the Quick Start Guide. The most recent revision of
the EC Declaration of Conformity can be found at
www.rosemount.com.

B.3.2 Ordinary Location Certification

As standard, the transmitter has been examined and tested to
determine that the design meets the basic electrical,
mechanical, and fire protection requirements by a nationally
recognized test laboratory (NRTL) as accredited by the Federal
Occupational Safety and Health Administration (OSHA).

North America

E5 USA Explosionproof (XP) and Dust-Ignitionproof (DIP)

Certificate: 0T2HO.AE

Standards: FM Class 3600 - 2011,
FM Class 3615 - 2006,
FM Class 3810 - 2005,
ANSI/NEMA 250 - 2003

Markings: XPCLI,DIV1,GPB,C,D;DIPCLII, DIV 1, GP
E,F, G; CLIII; T5(-50°C< T, <+85 °C); Factory
Sealed; Type 4X

Product Certifications
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I5  USA Intrinsic Safety (IS) and Nonincendive (NI)
Certificate: 1Q4A4.AX
Standards: FM Class 3600 - 2011,
FM Class 3610 - 2010,

FM Class 3611 - 2004, FM Class 3810 - 2005
Markings: ISCLI,DIV1,GPA,B,C,D;CLII,DIV1,GPE,

F, G; Class Ill; DIV 1 when connected per
Rosemount drawing 03031-1019; NICL 1,

DIV2,GPA,B,C, D; T4(-50°C< T,<+70°C)

[HART], T5(-50 °C < T, < +40 °C) [HART];
T4(-50 °C < T, < +60 °C)
[Fieldbus/PROFIBUS]; Type 4x

Special Conditions for Safe Use (X):

1. The Model 3051 transmitter housing contains
aluminum and is considered a potential risk of ignition
by impact or friction. Care must be taken into account
during installation and use to prevent impact and
friction.

2. The Model 3051 transmitter with the transient terminal
block (Option code T1) will not pass the 500Vrms
dielectric strength test and this must be taken into
account during installation

IE  USAFISCO
Certificate: 1Q4A4.AX
Standards: FM Class 3600 - 2011,
FM Class 3610 - 2010,

FM Class 3611 - 2004, FM Class 3810 - 2005

Markings: ISCLI, DIV 1,GP A, B, C, Dwhen connected
per Rosemount drawing 03031-1019
(-50°C< T, <+60 °C); Type 4x

Special Conditions for Safe Use (X):

1. The Model 3051 transmitter housing contains
aluminum and is considered a potential risk of ignition
by impact or friction. Care must be taken into account
during installation and use to prevent impact and
friction.

2. The Model 3051 transmitter with the transient terminal
block (Option code T1) will not pass the 500Vrms
dielectric strength test and this must be taken into
account during installation

C6 (Canada Explosionproof, Dust-Ignitionproof, Intrinsic
Safety and Nonincendive
Certificate: 1053834
Standards: ANSI/ISA 12.27.01-2003,
CSA Std. C22.2 No. 30-M 1986,
CSA Std. C22.2 No.142-M1987,
CSA Std. C22.2. No.157-92,
CSAStd. C22.2 No. 213 -M1987

Product Certifications

Markings: Explosionproof for Class I, Division 1, Groups
B, Cand D; Suitable for Class I, Zone 1,
Group IIB+H2, T5; Dust-Ignitionproof Class
1, Division 1, Groups E, F, G; Class Ill Division
1; Intrinsically Safe Class I, Division 1 Groups
A, B, C, D when connected in accordance
with Rosemount drawing 03031-1024,
Temperature Code T3C; Suitable for Class I,
Zone 0; Class | Division 2 Groups A, B, Cand
D, T5; Suitable for Class | Zone 2, Group IIC;
Type 4X; Factory Sealed; Single Seal (See
drawing 03031-1053)

E6 Canada Explosionproof, Dust-lgnitionproof and

Division 2

Certificate: 1053834

Standards: ANSI/ISA 12.27.01-2003,
CSA Std. C22.2 No. 30-M1986,
CSA Std. €22.2 No.142-M1987,
CSA Std. C22.2 No. 213 -M1987

Markings: Explosionproof Class I, Division 1, Groups B,
Cand D; Suitable for Class I, Zone 1, Group
[IB+H2, T5; Dust-Ignitionproof for Class II
and Class IlI, Division 1, Groups E, F and G;
Class I, Division 2, Groups A, B, Cand D;
Suitable for Class | Zone 2, Group IIC; Type
4X; Factory Sealed; Single Seal (See drawing
03031-1053)

Europe

E8 ATEX Flameproof and Dust
Certificate: KEMAOOATEX2013X; Baseefal1ATEX0275X
Standards: EN60079-0:2012 + A11:2013,
EN60079-1:2007, EN60079-26:2007,
EN60079-31:2009
&111/2 GExd ICT6/T5 Ga/Gb,
T6(-50 °C < T, < +65 °C),
T5(-50 °C < T, < +80 °C);
@& 111 D Exta llIC T95 °C Tsq 105 °C Da
(-20°C < T, <+85°C)
Table 1. Process Temperature

Markings:

Temperature class Process temperature
T6 -50°Cto+65°C
T5 -50°Cto +80°C

Special Conditions for Safe Use (X):

1. This device contains a thin wall diaphragm. Installation,
maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer’s instructions for
installation and maintenance shall be followed in detail
to assure safety during its expected lifetime.

2. Forinformation on the dimensions of the flameproof
joints the manufacturer shall be contacted.

3. Some variants of the equipment have reduced markings
on the nameplate. Refer to the Certificate for full
equipment marking.
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ATEX Intrinsic Safety and Dust
Certificate: BAS97ATEX1089X; Baseefal1ATEX0275X
Standards: EN60079-0:2012, EN60079-11:2012,
EN60079-31:2009
Markings: HART: & 11 1 G ExiallC T5/T4 Ga,
T5(-60 °C < T, < +40 °C),
T4(-60°C< T,<+70°C)
Fieldbus/PROFIBUS: & Il 1 G Exia lIC Ga
T4(-60°C < T,<+60°C)
DUST: @& Il 1 D Ex ta lIC T95 °C Tspg 105 °C
Da(-20°C< T, <+85 °C)
Table 2. Input Parameters

Parameters HART Fieldbus/PROFIBUS
Voltage U; 30V 30V
Current I; 200 mA 300 mA
Power P; 0.9W 1.3W
Capacitance G; 0.012 pF 0 pF
Inductance L; 0mH 0mH

Special Conditions for Safe Use (X):

1

. The apparatus is not capable of withstanding the 500 V

insulation test required by clause 6.3.12 of
EN60079-11:2012. This must be taken into account
when installing the apparatus.

. The enclosure may be made of aluminum alloy and

given a protective polyurethane paint finish; however
care should be taken to protect it from impact or
abrasion if located in Zone 0.

Some variants of the equipment have reduced markings
on the nameplate. Refer to the Certificate for full
equipment marking.

ATEX FISCO

Certificate: BAS97ATEX1089X

Standards: EN60079-0:2012, EN60079-11:2009
Markings: & 111 G ExiallCT4 Ga(-60°C< T,<+60°C)

Table 3. Input Parameters

Parameters FISCO
Voltage U; 17.5V
Current |; 380 mA
Power P; 5.32W
Capacitance G; <5nF
Inductance L; <10 pF

Special Conditions for Safe Use (X):

1.

220

The apparatus is not capable of withstanding the 500 V
insulation test required by clause 6.3.12 of
EN60079-11:2012. This must be taken into account
when installing the apparatus.

2. The enclosure may be made of aluminum alloy and

N1

given a protective polyurethane paint finish; however
care should be taken to protect it from impact or
abrasion if located in Zone 0.

ATEX Type n and Dust
Certificate: BASOOATEX3105X; Baseefal1ATEX0275X
Standards: EN60079-0:2012, EN60079-15:2010,
EN60079-31:2009
Markings: & 113 GExnAIICT5 G
(-40°C < T, <+70°C);
@& 111 D Exta llIC T95 °C Tsqq 105 °C Da
(-20°C< T,<+85°C)

Special Conditions for Safe Use (X):

1

. This apparatus is not capable of withstanding the 500V

insulation test that is required by clause 6.8.1 of
EN60079-15. This must be taken into account when
installing the apparatus.

. Some variants of the equipment have reduced markings

on the nameplate. Refer to the Certificate for full
equipment marking.

International

E7

IECEx Flameproof and Dust

Certificate: IECEx KEM 09.0034X; [ECEx BAS 10.0034X
Standards: IEC60079-0:2011, [EC60079-1:2007-04,
IEC60079-26:2006, IEC60079-31:2008
Exd IIC T6/T5 Ga/Gb,

T6(-50 °C< T, < +65 °C),

T5(-50°C< T, < +80°C);

Ex ta IlIC T95 °C Tggo 105 °C Da

(-20°C< T,<+85°C)

Table 4. Process Temperature

Markings:

Temperature class Process temperature
T6 -50°Cto +65°C
T5 -50°Cto+80°C

Special Conditions for Safe Use (X):

1.

This device contains a thin wall diaphragm. Installation,
maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer’s instructions for
installation and maintenance shall be followed in detail
to assure safety during its expected lifetime.

. Forinformation on the dimensions of the flameproof

joints the manufacturer shall be contacted.

. Some variants of the equipment have reduced markings

on the nameplate. Refer to the Certificate for full
equipment marking.
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sp

I[ECEX Intrinsic Safety
Certificate: IECEx BAS 09.0076X
Standards: IEC60079-0:2011, [EC60079-11:2011
Markings: HART: ExiallICT5/T4 Ga,

T5(-60 °C < T, < +40°C),

T4(-60°C< T, < +70°C)

Fieldbus/PROFIBUS: Ex ia IIC
T4(-60°C < T, < +60 °C)

Table 5. Input Parameters

Parameters HART Fieldbus/PROFIBUS
Voltage U; 30V 30V
Current |; 200 mA 300 mA
Power P, 0.9W 1.3W
Capacitance G; 0.012 pF 0 pF
Inductance L; 0mH 0mH

ecial Conditions for Safe Use (X):

1. Ifthe apparatus is fitted with an optional 90V transient
suppressor, it is not capable of withstanding the 500V
insulation test required by clause 6.3.12 of
I[EC60079-11. This must be taken into account when
installing the apparatus.

2. The enclosure may be made of aluminum alloy and

given a protective polyurethane paint finish; however,
care should be taken to protect it from impact or
abrasion if located in Zone 0.

I[ECEx Mining (Special A0259)

Certificate: IECEx TSA 14.0001X

Standards: IEC60079-0:2011, IEC60079-11:2011
Markings: ExialMa(-60°C<T,<+70°C)

Table 6. Input Parameters

Parameters HART 5;%‘::’:5& FISCO
Voltage U; 30V 30V 17.5V
Current I; 200 mA 300 mA 380 mA
Power P; 09w 1.3W 532W
Capacitance G; 0.012 puF 0 pF <5nF
Inductance L; 0mH 0mH <10 pF

Special Conditions for Safe Use (X):

1.

If the apparatus is fitted with an optional 90V transient
suppressor, it is not capable of withstanding the 500V
insulation test required by IEC60079-11. This must be
taken into account when installing the apparatus.

2. ltis a condition of safe use that the above input

parameters shall be taken into account during
installation.

Product Certifications

N7

. Itis a condition of manufacture that only the apparatus

fitted with housing, covers and sensor module housing
made out of stainless steel are used in Group |
applications.

IECEx Typen

Certificate: IECEx BAS 09.0077X

Standards: IEC60079-0:2011, IEC60079-15:2010
Markings: ExnAIICTS5 Gc (-40°C< T,<+70°C)

Special Condition for Safe Use (X):

1.

The apparatus is not capable of withstanding the 500V
insulation test required by IEC60079-15. This must be
taken into account when installing the apparatus.

Brazil

E2

INMETRO Flameproof

Certificate: UL-BR 13.0643X

Standards: ABNT NBR IEC60079-0:2008 + Errata
1:2011, ABNT NBR IEC60079-1:2009 +
Errata 1:2011, ABNT NBR
IEC60079-26:2008 + Errata 1:2008
ExdICT6/T5 Ga/Gb,

T6(-50°C< T,<+65 °C),

T5(-50°C< T,<+80°C)

Markings:

Special Conditions for Safe Use (X):

1.

This device contains a thin wall diaphragm. Installation,
maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer’s instructions for
installation and maintenance shall be followed in detail
to assure safety during its expected lifetime.

. In case of repair, contact the manufacturer for

information on the dimensions of the flameproof joints.

. The capacitance of the wrap around label, being 1.6nF,

exceeds the limit in Table 9 of ABNT NBR IEC 60079-0.
The user shall determine suitability for the specific
application.
INMETRO Intrinsic Safety
Certificate: UL-BR 13.0584X
Standards: ABNT NBR IEC60079-0:2008 + Errata
1:2011, ABNT NBR IEC60079-11:2009
Markings: HART: Exia llCT5/T4 Ga,
T5(-60 °C < T, < +40 °C),
T4(-60°C < T,< [1+70°C)
Fieldbus/PROFIBUS: Exia IIC T4 Ga
(-60°C< T, < +60 °C)
Table 7. Input Parameters

Parameters HART Fieldbus/PROFIBUS
Voltage U; 30V 30V
Current |; 200 mA 300 mA
Power P; 0.9W 1.3W
Capacitance G; 0.012 pF 0 pF
Inductance L; 0mH 0mH
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Special Conditions for Safe Use (X):

If the equipment is fitted with an optional 90V transient
suppressor, it is not capable of withstanding the 500V
insulation test required by ABNT NBR IRC 60079-11. This
must be taken into account when installing the
equipment.

. The enclosure may be made of aluminum alloy and

given a protective polyurethane paint finish; however,
care should be taken to protect it from impact or
abrasion if located in Zone 0.

INMETRO FISCO

Certificate: UL-BR 13.0584X

Standards: ABNT NBR IEC60079-0:2008 + Errata
1:2011, ABNT NBR IEC60079-11:2009

Markings: ExiallCT4 Ga(-60°C< T,<+60°C)

Table 8. Input Parameters

When used in a combustible dust environment, the
maximum ambient temperature is 80°C.

. The earth connection facility in the enclosure should be

connected reliably.

. Cable entry certified by notified body with type of

protection Ex d lICin accordance with GB3836.1-2000
and GB3836.2-2000, should be applied when installed
in a hazardous location. When used in combustible dust
environment, cable entry in accordance with IP66 or
higher level should be applied.

4. Obey the warning “Keep tight when the circuit is alive.”
. End users are not permitted to change any internal

components.

. During installation, use and maintenance of this

product, observe the following standards:
GB3836.13-1997, GB3836.15-2000, GB3836.16-2006,

GB50257-1996, GB12476.2-2006, GB15577-2007

Parameters FISCO

I3 China Intrinsic Safety
Voltage U; 7.5V Certificate: GY)13.1362X; GY|101312X [Flowmeters]
Current |; 380 mA Standards: GB3836.1-2010, GB3836.4-2010,
Power P: 532W GB3836.20-2010, GB12476.1-2000
Capacitance C <5nF Markings: ExiallC GaT4/T5
Inductance L <10pF Special Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. Ifthe apparatus is fitted with an optional 90 V
transient suppressor, it is not capable of
withstanding the 500 V insulation test for 1 minute.
This must be taken into account when installing the
apparatus.

. The enclosure may be made of aluminum alloy and
given a protective polyurethane paint finish;
however, care should be taken to protect it from
impact or abrasion if located in Zone 0.

2. The relation between T code and ambient temperature

Special Conditions for Safe Use (X):

1. If the equipment is fitted with an optional 90V transient
suppressor, it is not capable of withstanding the 500V
insulation test required by ABNT NBR IEC 60079-11. This
must be taken into account when installing the
equipment. b

2. The enclosure may be made of aluminum alloy and
given a protective polyurethane paint finish; however,
care should be taken to protect it from impact or
abrasion if located in Zone 0.

rangeis:
China
E3  China Flameproof Model T code | Temperature range
Certificate: GY)14.1041X; GY)10.1313X [Flowmeters] HART T5 | -60°C<T,<+40°C
Standards: GB3836.1-2000, GB3836.2-2010, HART T4 -60°C< T,<+70°C
GB12476-2000 Fieldbus/PROFIBUS/FISCO | T4 | -60°C<T,<+60°C
Markings: ExdIICT6/T5, T6(-50 °C< T,< +65 °C), Flowrmeter with 644 Term
T5(-50°C< T, < +80 °C) Housing Pl 14 | -40°c<T,<+60°C

Special Conditions for Safe Use (X):

1. Therelation between ambient temperature arrange and
temperature class is as follows:

T, Temperature class
-50°C ~ +80°C T5
-50°C ~+65°C T6
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3. Intrinsically Safe parameters:

Parameters HART :;:(I;::II);JIS FISCO
Voltage U; 30V 30V 17.5Vv
Current |; 200 mA 300 mA 380 mA
Power P, 0.9W 1.3W 5.32W
Capacitance G; 0.012 uF 0 uF <5nF
Inductance L; 0mH 0mH <10uF

Note 1: FISCO parameters apply to both Group IIC and
IIB.

Note 2: [For Flowmeters] When 644 temperature
transmitter is used, the 644 temperature transmitter
should be used with Ex-certified associated apparatus to
establish explosion protection system that can be used
in explosive gas atmospheres. Wiring and terminals
should comply with the instruction manual of both 644
temperature transmitter and associated apparatus. The
cables between 644 temperatures transmitter and
associated apparatus should be shielded cables (the
cables must have insulated shield). The shielded cable
has to be grounded reliably in a non-hazardous area.

4. Transmitters comply with the requirements for FISCO
field devices specified in IEC60079-27:2008. For the
connection of an intrinsically safe circuit in accordance
with FISCO Model, FISCO parameters are listed in the
table above.

5. The product should be used with Ex-certified associated
apparatus to establish explosion protection system that
can be used in explosive gas atmospheres. Wiring and
terminals should comply with the instruction manual of
the product and associated apparatus.

6. The cables between this product and associated
apparatus should be shielded cables (the cables must
have insulated shield). The shielded cable has to be
grounded reliably in a non-hazardous area.

7. End users are not permitted to change any intern
components but to settle the problem in conjunction
with the manufacturer to avoid damage to the product.

8. During installation, use and maintenance of this
product, observe the following standards:
GB3836.13-1997, GB3836.15-2000, GB3836.16-2006,
GB50257-1996, GB12476.2-2006, GB15577-2007

N3 ChinaTypen
Certificate: GY)15.1105X
Standards: GB3836.1-2010, GB3836.8-2003
Markings: ExnAnLIICT5 Gc (-40°C< T,<+70°C)

Special Condition for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:
The apparatus is not capable of withstanding the 500V
test to earth for one minute. The must be taken into
consideration during installation.

Product Certifications

Japan
E4 Japan Flameproof
Certificate: TC20577, TC20578, TC20583, TC20584
[HART]; TC20579, TC20580, TC20581,

TC20582 [Fieldbus]
Markings: ExdIICT5

Technical Regulations Customs Union (EAC)

EM EACFlameproof
Certificate: RU C-US.Gb05.B.00400
Markings: Ga/Gb Exd IICT5/T6 X,
T5(-60 °C < T, < +80 °C),
T6(-60 °C < T, < +65 °C)

Special Condition for Safe Use (X):

1. See certificate for special conditions
IM  EAC Intrinsically Safe
Certificate: RU C-US.Gb05.B.00400
Markings: HART: OExia lIC T4/T5 Ga X,
T4(-60°C < T,<+70°C),
T5(-60 °C < T, < +40 °C)
Fieldbus/PROFIBUS: OEx ia IIC T4 Ga X
(-60°C < T, < +60 °C)
Special Condition for Safe Use (X):
1. See certificate for special conditions
Combinations

K2 Combination of E2 and I2

K5 Combination of E5 and 15

K6 Combination of C6, E8, and I1

K7 Combination of E7, 17, and N7

K8 Combination of E8, 11, and N1

KB Combination of E5, 15, and C6

KD Combination of E8, I1, E5, 15, and C6
KM Combination EM and IM

Conduit Plugs and Adapters

IECEx Flameproof and Increased Safety

Certificate: IECEx FMG 13.0032X

Standards: IEC60079-0:2011, IEC60079-1:2007,
IEC60079-7:2006-2007

Markings: ExdellCGb

ATEX Flameproof and Increased Safety

Certificate: FM13ATEX0076X

Standards: EN60079-0:2012, EN60079-1:2007,
IEC60079-7:2007

Markings: & 112 G ExdelICGb
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Table 9. Conduit Plug Thread Sizes

Thread Identification mark
M20 X 1.5 M20
2-14NPT T2NPT

G'J2A G2
Table 10. Thread Adapter Thread Sizes
Male thread Identification mark
M20 X 1.5 - 6H M20
12-14NPT 1/2NPT - 14 NPT
3]4-14NPT 3/a-14NPT
Female thread Identification mark
M20 X 1.5 - 6H M20
12-14NPT T/2NPT - 14 NPT
PG 13.5 PG 13.5

Special Conditions for Safe Use (X):

1. When the thread adapter or blanking plug is used with
an enclosure in type of protection increased safety “e”
the entry thread shall be suitably sealed in order to
maintain the ingress protection rating (IP) of the
enclosure.

2. The blanking plug shall not be used with an adapter.

3. Blanking Plug and Threaded Adapter shall be either NPT
or Metric thread forms. G'/2and PG 13.5 thread forms
are only acceptable for existing (legacy) equipment
installations.

Additional Certifications

SBS American Bureau of Shipping (ABS) Type Approval
Certificate:  09-HS446833A-PDA
Intended Use: Measure gauge or absolute pressure of
liquid, gas or vapor applications on ABS
classed vessels, marine, and offshore
installations.

SBV Bureau Veritas (BV) Type Approval

Certificate: 23155

Requirements: Bureau Veritas Rules for the Classification
of Steel Ships
Class notations: AUT-UMS, AUT-CCS,
AUT-PORT and AUT-IMS; Pressure
transmitter type 3051 cannot be
installed on diesel engines

SDN Det Norske Veritas (DNV) Type Approval
Certificate:  A-14185
Intended Use: Det Norske Veritas’ Rules for Classification
of Ships, High Speed & Light Craft and Det
Norske Veritas’ Offshore Standards

Application:
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Application:

Location classes

Temperature D

Humidity B
Vibration A
B
D

EMC

Enclosure

SLL Lloyds Register (LR) Type Approval
Certificate: 11/60002
Application: Environmental categories ENV1, ENV2,
ENV3, and ENV5

C5 Custody Transfer - Measurement Canada Accuracy
Approval
Certificate: AG-0226; AG-0454; AG-0477

B.4 Rosemount 2051CFA and
2051CFC_A

Rev 1.0

B.4.1 European Directive Information

A copy of the EC Declaration of Conformity can be found at
the end of the Quick Start Guide. The most recent revision of
the EC Declaration of Conformity can be found at
www.rosemount.com.

B.4.2 Ordinary Location Certification

As standard, the transmitter has been examined and tested to
determine that the design meets the basic electrical,
mechanical, and fire protection requirements by a nationally
recognized test laboratory (NRTL) as accredited by the Federal
Occupational Safety and Health Administration (OSHA).

North America

E5 USA Explosionproof (XP) and Dust-Ignitionproof (DIP)

Certificate: 3032938

Standards: FM Class 3600 - 2011,
FM Class 3615 - 2006,
FM Class 3810 - 2005,
ANSI/NEMA 250 - 1991,
ANSI/IEC 60529 2004

Markings: XPCLI,DIV1,GPB,C,D;DIPCLII, DIV 1, GP
E,F, G; CLIII; T5(-50°C< T, <+85 °C); Factory
Sealed; Type 4X

I5  USA Intrinsic Safety (IS) and Nonincendive (NI)
Certificate: 3033457
Standards: FM Class 3600 — 1998,
FM Class 3610 - 2007,
FM Class 3611 - 2004, FM Class 3810 - 2005

Product Certifications
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Markings: ISCLI,DIV1,GPA,B,C, D;CLII,DIV1,GPE,
F, G; Class Ill; DIV 1 when connected per
Rosemount drawing 02051-1009; Class I,
Zone 0; AExia lICT4; NICL1,DIV2,GPA, B,
G, D; T4(-50°C< T, <+70°C); Type 4x

IE  USAFISCO

Certificate: 3033457

Standards: FM Class 3600 - 1998,
FM Class 3610 - 2007,
FM Class 3611 - 2004, FM Class 3810 — 2005

Markings: ISCLI, DIV 1, GP A, B, C, D when connected
per Rosemount drawing 02051-1009
(-50°C< T, <+60 °C); Type 4x

E6 Canada Explosion-Proof, Dust Ignition Proof

Certificate: 2041384

Standards: CAN/CSA C22.2 No. 0-10,
CSA Std C22.2 No. 25-1966,
CSA Std C22.2 No. 30-M1986,
CAN/CSA-C22.2 No. 94-M91,
CSA Std C22.2 No.142-M1987,
CAN/CSA-C22.2 No.157-92,
CSA Std C22.2 No. 213-M1987,
CAN/CSA-E60079-0:07,
CAN/CSA-E60079-1:07,
CAN/CSA-E60079-11-02,
CAN/CSA-C22.2 No. 60529:05,
ANSI/ISA-12.27.01-2003

Markings: Explosion-Proof for Class I, Divisions 1,
Groups B, C, and D. Dust-Ignition Proof for
Class Il and Class Ill, Division 1, Groups E, F,
and G. Suitable for Class I, Division 2; Groups
A, B, C, and D for indoor and outdoor
hazardous locations. Class | Zone 1 Exd IIC
T5. Enclosure type 4X, factory sealed. Single
Seal.

16  Canada Intrinsic Safety

Certificate: 2041384

Standards: CSA Std. C22.2 No. 142 - M1987,
CSA Std. C22.2 No. 213 -M1987,
CSA Std. C22.2 No. 157 - 92,
CSA Std. C22.2 No. 213 -M1987,
ANSI/ISA 12.27.01 - 2003,
CAN/CSA-E60079-0:07,
CAN/CSA-E60079-11:02

Markings: Intrinsically safe for Class I, Division 1,
Groups A, B, C, and D when connected in
accordance with Rosemount drawings
02051-1008. Temperature code T3C. Class |
Zone 1 ExiallICT3C. Single Seal. Enclosure
Type 4X

Product Certifications

Europe

E1

ATEX Flameproof

Certificate: KEMA 08ATEX0090X

Standards: EN60079-0:2006, EN60079-1:2007,
EN60079-26:2007

Markings: & 111/2 GExdIICT6 IP66
(-50°C< T, < +65 °C);
& 11/2GExdIICTS IP66
(-50°C< T, < +80°C)

Special Conditions for Safe Use (X):

1.

2.

The Ex d blanking elements, cable glands and wiring
needs to be suitable for a temperature of 90 °C.

This device contains a thin wall diaphragm. Installation,
maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer’s instructions for
maintenance shall be followed in detail to assure safety
during its expected lifetime.

. In case of repair, contact the manufacturer for

information on the dimensions of the flameproof joints.
ATEX Intrinsic Safety

Certificate: BaseefaO8ATEX0129X

Standards: EN60079-0:2012, EN60079-11:2012
Markings: & Il 1 G Exia lIC T4 Ga (-60 °C< T, <+70 °C)

Table 11. Input Parameters

Parameters HART Fieldbus/PROFIBUS
Voltage U; 30V 30V
Current |; 200 mA 300 mA
Power P; TW 1.3W
Capacitance G; 0.012 uF 0 pF
Inductance L; 0mH 0mH

Special Conditions for Safe Use (X):
1. Ifthe equipmentis fitted with an optional 90 V transient

suppressor, it is incapable of withstanding the 500V
isolation from earth test and this must be taken into
account during installation.

2. The enclosure may be made of aluminum alloy and

given a protective polyurethane paint finish; however
care should be taken to protect it from impact and
abrasion when located in Zone 0.
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IA  ATEXFISCO
Certificate: BaseefaO8ATEX0129X
Standards: EN60079-0:2012, EN60079-11:2012
Markings: & 111 G ExiallCT4 Ga (-60°C < T, < +60 °C)

Table 12. Input Parameters

Parameters FISCO
Voltage U; 175V
Current |; 380 mA
Power P; 532W
Capacitance G; <5nF
Inductance L; <10 pF

Special Conditions for Safe Use (X):

1. Ifthe equipment is fitted with an optional 90 V transient
suppressor, it is incapable of withstanding the 500 V
isolation from earth test and this must be taken into
account during installation.

2. The enclosure may be made of aluminum alloy and
given a protective polyurethane paint finish; however
care should be taken to protect it from impact and
abrasion when located in Zone 0.

N1 ATEXTypen
Certificate: BaseefaO8ATEX0130X
Standards: EN60079-0:2012, EN60079-15:2010
Markings & 113G ExnAIIC T4 Gc (-40°C< T,<+70°C)

Special Condition for Safe Use (X):

1. Ifthe equipment is fitted with an optional 90 V transient
suppressor, it is incapable of withstanding the 500 V
electrical strength test as defined in clause 6.5.1 of by
EN 60079-15:2010. This must be taken into account
during installation.

ND ATEX Dust
Certificate: BaseefaOSATEX0182X
Standards: EN60079-0:2012, EN60079-31:2009
Markings: & 111 D Exta llICT95 °C T5qq 105 °C Da
(-20°C< T,<+85°C)

Special Condition for Safe Use (X):

1. If the equipment is fitted with an optional 90V transient
suppressor, it is incapable of withstanding the 500V
isolation from earth test and this must be taken into
account during installation.

226

International

E7

IECEX Flameproof

Certificate: IECEXKEM08.0024X

Standards: IEC60079-0:2004, IEC60079-1:2007-04,
IEC60079-26:2006

Markings: ExdIICT6/T5 IP66, T6(-50 °C< T, <+65 °C),
T5(-50 °C < T, < +80 °C)

Table 13. Process Temperature

Temperature class Process temperature
T6 -50°Cto+65°C
15 -50°Cto +80°C

Special Conditions for Safe Use (X):

1.

The device contains a thin wall diaphragm. Installation,
maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer’s instructions for
maintenance shall be followed in detail to assure safety
during its expected lifetime.

. The Exd blanking elements, cable glands, and wiring

shall be suitable for a temperature of 90 °C.

. In case of repair, contact the manufacturer for

information on the dimensions of the flameproof joints.

IECEX Intrinsic Safety

Certificate: IECEXBAS08.0045X

Standards: IEC60079-0:2011, IEC60079-11:2011
Markings: ExiallCT4 Ga (-60°C< T,<+70°C)

Table 14. Input Parameters

Parameters HART Fieldbus/PROFIBUS
Voltage U; 30V 30V
Current |; 200 mA 300 mA
Power P; 1w 1.3W
Capacitance G; 0.012 uF O pF
Inductance L; 0mH 0mH

Special Conditions for Safe Use (X):
1.

If the equipment is fitted with an optional 90 V transient
suppressor, it is incapable of withstanding the 500 V
isolation from earth test and this must be taken into
account during installation.

. The enclosure may be made of aluminum alloy and

given a protective polyurethane paint finish; however
care should be taken to protect it from impact and
abrasion when located in Zone 0.
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IECEX FISCO

Certificate: IECEXBAS08.0045X

Standards: IEC60079-0:2011, IEC60079-11:2011
Markings: ExiallCT4 Ga(-60°C< T,<+60°C)

Table 15. Input Parameters

Parameters FISCO
Voltage U; 175V
Current |; 380 mA
Power P; 532W
Capacitance G; <5nF
Inductance L; <10 pF

Special Conditions for Safe Use (X):

1.

N7

If the equipment is fitted with an optional 90 V transient
suppressor, it is incapable of withstanding the 500 V
isolation from earth test and this must be taken into
account during installation.

The enclosure may be made of aluminum alloy and
given a protective polyurethane paint finish; however
care should be taken to protect it from impact and
abrasion when located in Zone 0.

IECEx Type n

Certificate: IECEXBAS08.0046X

Standards: 1EC60079-0:2011, IEC60079-15:2010
Markings: ExnAIICT4 Gc (-40°C< T,<+70°C)

Special Condition for Safe Use (X):

1.

If fitted with a 90 V transient suppressor, the equipment
is not capable of withstanding the 500 V electrical
strength test as defined in clause 6.5.1 of
IEC60079-15:2010. This must be taken into account
during installation.

Brazil

E2

INMETRO Flameproof

Certificate: CEPEL 09.1767X, CEPEL 11.2065X,
UL-BR 14.0375X

Standards: ABNT NBR IEC60079-0:2008,

ABNT NBR IEC60079-1:2009,

ABNT NBR IEC60079-26:2008,

ABNT NBR IEC60529:2009,

ABNT NBR IEC60079-0:2008 + Errata

1:2011, ABNT NBR IEC 60079-1:2009 +

Errata 1:2011, ABNT NBR IEC

60079-26:2008 + Errata 1:2009

Exd ICT6/T5 Ga/Gb 1P66,

T6(-50°C< T,<+65°C),

T5(-50°C< T,<+80°C)

Markings:

Product Certifications

Special Conditions for Safe Use (X):

. The device contains a thin wall diaphragm. Installation,

maintenance and use shall take into account the
environmental conditions to which the diaphragm will
be subjected. The manufacturer’s instructions for
installation and maintenance shall be followed in detail
to assure safety during its expected lifetime.

. The Exd blanking elements, cable glands, and wiring

shall be suitable for a temperature of 90 °C.

. In case of repair, contact the manufacturer for

information on the dimensions of the flameproof joints.

INMETRO Intrinsic Safety
Certificate: CEPEL 09.1768X, CEPEL 11.2066X
Standards: ABNT NBR IEC60079-0:2008,
ABNT NBR IEC60079-11:20009,
ABNT NBR IEC60079-26: 2008,
ABNT NBR IEC60529:2009
Markings: ExiallC T4 GalP66W (-60°C< T,<+70°C)

Table 16. Input Parameters

Parameters HART Fieldbus/PROFIBUS
Voltage U; 30V 30V
Current |; 200 mA 300 mA
Power P; TW 1.3wW
Capacitance G; 0.012 uF 0 pF
Inductance L; 0mH 0mH

Special Condition for Safe Use (X):

If the equipment is fitted with an optional 90 V transient
suppressor, it is not capable of withstanding the 500 V
insulation test required by ABNT NBR IRC
60079-11:2008. This must be taken into account when
installing the equipment.

INMETRO FISCO
Certificate: CEPEL 09.1768X, CEPEL 11.2066X
Standards: ABNT NBR IEC60079-0:2008,
ABNT NBR IEC60079-11:2009,
ABNT NBR IEC60079-26: 2008,
ABNT NBR IEC60529:2009
Markings: ExiallCT4 GaIP66W (-60 °C< T, < +60 °C)

Table 17. Input Parameters

Parameters FISCO
Voltage U; 17.5V
Current |; 380 mA
Power P; 532W
Capacitance G; <5nF
Inductance L; <10 pF
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Special Condition for Safe Use (X):

1. Ifthe equipment is fitted with an optional 90 V transient

suppressor, it is not capable of withstanding the 500 V
insulation test required by ABNT NBR IRC
60079-11:2008. This must be taken into account when
installing the equipment.

China

E3

China Flameproof

Certificate: GY)13.1386X; GY)101321X [Flowmeters]

Standards: GB3836.1-2000, GB3836.2-2000

Markings: ExdIICT6/T5, T6(-50 °C< T, < +65 °C),
T5(-50 °C< T, < +80°C)

Special Conditions of Use (X):

1.

228

Symbol “X” is used to denote specific conditions of use:
mThe Ex d blanking elements, cable glands, and wiring

shall be suitable for a temperature of 90°C

mThis device contains a thin wall diaphragm.
Installation, maintenance and use shall take into
account the environment conditions to which the
diaphragm will be subjected.

The relation between T code and ambient temperature
rangeis:

T, Temperature class
-50°C< T,< +80°C T5
-50°C< T,<+65°C T6

. The earth connection facility in the enclosure should be

connected reliably.

During installation, use and maintenance of the
product, observe the warning “Don’t open the cover
when the circuit is alive.”

During installation, there should be no mixture harmful
to flameproof housing

Cable entry and conduit, certified by NEPSI with type of
protection Ex d IIC and appropriate thread form, should
be applied when installed in a hazardous location.
Blanking elements should be used on the redundant
cable entries.

. End users are not permitted to change any internal

components, but to settle the problem in conjunction
with the manufacturer to avoid damage to the product.

. Maintenance should be done in a non-hazardous

location.

During installation, use and maintenance of this
product, observe the following standards:
GB3836.13-1997, GB3836.15-2000, GB3836.16-2006,
GB50257-1996

China Intrinsic Safety

Certificate: GY]12.1295X; GY)101320X [Flowmeters]

Standards: GB3836.1-2010, GB3836.4-2010,
GB3836.20-2010

Markings: ExiallCT4 Ga

Special Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. Ifthe apparatus is fitted with an optional 90V
transient suppressor, it is not capable of
withstanding the 500V insulation test for 1 minute.
This must be taken into account when installing the
apparatus.

b. The enclosure may be made of aluminum alloy and
given a protective polyurethane paint finish;
however, care should be taken to protect it from
impact or abrasion if located in Zone 0.

2. The relation between T code and ambient temperature

rangeis:

Model T code | Temperature range

HART, Fieldlbus, PROFIBUS,

and Low Power T4 607°C=Ta<+70°C

FISCO T4 -60°C< T,<+60°C

Flowmeter with 644 Temp

. T4 -40°C< T,<+60°C
Housing

. Intrinsically Safe parameters:

Parameters HART FI:II:(I)‘:’:,I:JIS FISCO
Voltage U; 30V 30V 17.5V
Current |; 200 mA 300 mA 380 mA
Power P; TwW 1.3W 532W
Capacitance G; 0.012 uF 0 puF 0nF
Inductance L; 0mH 0mH O pF

Note 1: FISCO parameters comply with the
requirements for FISCO field devices in GB3836.19-2010
Note 2: [For Flowmeters] When 644 temperature
transmitter is used, the 644 temperature transmitter
should be used with Ex-certified associated apparatus to
establish explosion protection system that can be used
in explosive gas atmospheres. Wiring and terminals
should comply with the instruction manual of both 644
temperature transmitter and associated apparatus. The
cables between 644 temperatures transmitter and
associated apparatus should be shielded cables (the
cables must have insulated shield). The shielded cable
has to be grounded reliably in a non-hazardous area.

. The product should be used with Ex-certified associated

apparatus to establish explosion protection system that
can be used in explosive gas atmospheres. Wiring and
terminals should comply with the instruction manual of
the product and associated apparatus.
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5. The cables between this product and associated
apparatus should be shielded cables (the cables must
have insulated shield). The shielded cable has to be
grounded reliably in a non-hazardous area.

6. End users are not permitted to change any internal
components, and needs to settle the problem in
conjunction with the manufacturer to avoid damage to
the product.

7. During installation, use and maintenance of this
product, observe the following standards:
GB3836.13-1997, GB3836.15-2000, GB3836.16-2006,
GB50257-1996

Japan

E4 |apan Flameproof
Certificate: TC20598, TC20599, TC20602, TC20603
[HART]; TC20600, TC20601, TC20604,
TC20605 [Fieldbus]
Markings: ExdIICT5

Combinations

K1 Combination of E1,11,N1, and ND
K2 Combination of E2 and 12

K5 Combination of E5 and 15

K6 Combination of E6 and I6

K7 Combination of E7, 17, and N7

KB Combination of K5 and K6

KD Combination of K1, K5, and K6

Additional Certifications

SBS American Bureau of Shipping (ABS) Type Approval
Certificate:  09-HS446883B-3-PDA
Intended Use: Marine & Offshore Applications -
Measurement of either Gauge or Absolute
Pressure for Liquid, Gas, and Vapor.
2013 Steel Vessels Rules 1-1-4/7.7,
1-1-Appendix 3, 4-8-3/1.7, 4-8-3/13.1

SBV Bureau Veritas (BV) Type Approval
Certificate: 23157/A2 BV
BV Rules: Bureau Veritas Rules for the Classification of
Steel Ships

Application: Class notations: AUT-UMS, AUT-CCS,
AUT-PORT and AUT-IMS; Pressure
transmitter type 2051 cannot be installed
on diesel engines

SDN Det Norske Veritas (DNV) Type Approval
Certificate:  A-13245
Intended Use: Det Norske Veritas’ Rules for Classification
of Ships, High Speed & Light Craft Det
Norske Veritas’ Offshore Standards

ABS Rules:

Product Certifications

Application:

Location classes

Type 2051
Temperature D
Humidity B
Vibration A
EMC B
Enclosure D

SLL Lloyds Register (LR) Type Approval
Certificate: 11/60002
Application: Environmental categories ENV1, ENV2,
ENV3 and ENV5

B.5 Installation Drawings
B.5.1 Rosemount 3051SFA ProBar Flowmeter

Rosemount Drawing 03031-1019, 13 Sheets:
Factory Mutual (FM) Installation Drawing.

Rosemount Drawing 03031-1024, 9 Sheets:
Canadian Standards Association (CSA) Installation Drawing.

B.5.2 Rosemount 3051SFC_A Flowmeter

Rosemount Drawing 00405-1001, 7 sheets:
Factory Mutual (FM) Installation Drawing.

Important

Once a device labeled with multiple approval types is
installed, it should not be reinstalled using any of the
other labeled approval types. To ensure this, the
approval label should be permanently marked to
distinguish the used from the unused approval type(s).
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Figure 1. FM Installation Drawing 03031-1019, Rev. AH
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£

4
o ETEE
HHAENRS‘LNEDANA%C%%%‘TNGBLEY REV DESCRIPTION CHG. NO. APPD DATE
AF |ADD FISCO DETAILS RTC1021913 | N.J.H. | 7/9/86
AG|ADD FISCO ENTITY RTC1022876 | N.J.H. |10/27/06
PARAMETERS TO SHT 12
AH|UPDATE FOR HART 7/ RTC1051594 | D.R.S. | 82211

ENTITY APPROVALS FOR

3U51C
3U51L
3U5IH
3051CA
3051T
30516

OUTPUT CODE A (4-20 mA HART) I.S. SEE SHEETS 2-4
QUTPUT CODE M (LOW POWER) I.S. SEE SHEETS 5-6
OUTPUT CODE F/W (FIELDBUS) I.5. SEE SHEETS /-10

ALL OUTPUT CODES NONINCENDIVE SEE SHEET 12

THE ROSEMOUNT TRANSMITTERS LISTED ABOVE ARE F.M. APPROVED AS
INTRINSICALLY SAFE WHEN USED IN CIRCUIT WITH F.M. APPROVED BARRIERS
WHICH MEET THE ENTITY PARAMETERS LISTED IN THE CLASS I, II, AND III,
DIVISION 1 CROUPS INDICATED, TEMP CODE T4. ADDITIONALLY, THE ROSEMOUNT
/51 FIELD SIGNAL INDICATOR IS F.M. APPROVED AS INTRINSICALLY SAFE WHEN
CONNECTED IN CIRCUIT WITH ROSEMOUNT TRANSMITTERS (FROM ABOVE) AND F.M.
APPROVED BARRIERS WHICH MEET THE ENTITY PARAMETERS LISTED FOR
CLASS I, II, AND III, DIVISION 1, GROUPS INDICATED, TEMP CODE T4.

TO ASSURE AN INTRINSICALLY SAFE SYSTEM, THE TRANSMITTER AND BARRIER
MUST BE WIRED IN ACCORDANCE WITH THE BARRIER MANUFACTURER'S FIELD WIRING
INSTRUCTIONS AND THE APPLICABLE CIRCUIT DIAGCRAM.

CAD MAINTAINED (MicroStation)

§ ®
UNLESS OTHERWISE SPECIFIED | CONTRAC NO. EMERSON. os

DIMENSIONS IN' INCHES [mm1.

8200 Market Boulevard ¢ Chanhassen, MN 55317 USA

REMOVE ALL BURRS AND Process Management
SHARP EDGES. MACHINE TITLE
et e ® 1P MIKE DOBE 03/21/89 INDEX OF 1.S. & NONINCENDIVE
-TOLERANCE- .
T Rl F.M. FOR 3051C/L/P/H/T
XX % .02 [0.5) APP’D.  KELLY ORTH 03/22/89 AND 3001C/S
XXX £ .010 109,251
FRACTIONS ANGLES SIZE |FSCM NO DWG NO. _
+1/32 + 2 A @3@31 lglq
s L scALE N/A | wle —mM8¥ —— ‘SHEET 1 oF 13

Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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REV DESCRIPTION CHG. NO. APP'D | DATE

AH

CIRCUIT DIAGRAM
ONE BARRIER OR CONVERTER:
SINGLE OR DUAL CHANNEL

HAZARDOUS AREA NON-HAZARDOUS AREA
BARRIER OR POWER
CONVERTER SUPPLY

UP TO FOUR MODEL 75IINDICATORS MAY BE WIRED
IN SERIES WITH THE TRANSMITTERS SHOWN ABOVE
AND MAY BE LOCATED IN EITHER THE HAZARDOUS
OR NON-HAZARDOUS AREA.

QUTPUT CODE A

3 CIRCUIT DIAGRAM 2 -
SUPPLY AND RETURN BARRIERS
(ONLY FOR USE WITH BARRIERS APPROVED IN THIS CONFIGURATION)
NON-HAZARDOUS AREA

HAZARDOUS AREA

! [ SUPPLY

| BARRIER

. I gy
| SUPPLY
' RETURN

| OgARRIER ©

|

|

T
QUTPUT CODE A LN =

UP TO FOUR MODEL 751 INDICATORS MAY BE WIRED
IN SERIES WITH THE TRANSMITTERS SHOWN ABOVE
AND MAY BE LOCATED IN EITHER THE HAZARDOUS

OR NON-HAZARDOUS AREA.

Rosemount Inc.
8200 Market Boulevard . .
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
< DR MIKE DOBE A @3@31*1@1%
E [SSUED scale N/A ‘WT, - ‘SHEET 2o 13

Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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REVISIONS

REV DESCRIPTION CHG. NO. APP'D | DATE

AH

ENTITY CONCEPT APPROVALS

THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE APPARATUS
TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAMINED IN COMBINATION AS A SYSTEM.
THE APPROVED VALUES OF MAX.OPEN CIRCUIT VOLTAGE (Voc OR Vi) AND MAX. SHORT
CIRCUIT CURRENT (Isc OR It) AND MAX.POWER (Voc X Isc/4)0R (Vt X It/4), FOR THE
ASSOCIATED APPARATUS MUST BE LESS THAN OR EQUAL TO THE MAXIMUM SAFE INPUT
VOLTAGE (Vmax), MAXIMUM SAFE INPUT CURRENT (Imax), AND MAXIMUM SAFE INPUT POWER
(Pmax) OF THE INTRINSICALLY SAFE APPARATUS. IN ADDITION, THE APPROVED MAX. ALLOW-
ABLE CONNECTED CAPACITANCE (Ce) OF THE ASSOCIATED APPARATUS MUST BE GREATER
THAN THE SUM OF THE INTERCONNECTING CABLE CAPACITANCE AND THE UNPROTECTED
INTERNAL CAPACITANCE (C1) OF THE INTRINSICALLY SAFE APPARATUS, AND THE
APPROVED MAX. ALLOWABLE CONNECTED INDUCTANCE (La) OF THE ASSOCIATED APPARATUS
MUST BE GREATER THAN THE SUM OF THE INTERCONNECTING CABLE INDUCTANCE AND THE
UNPROTECTED INTERNAL INDUCTANCE (L1) OF THE INTRINSICALLY SAFE APPARATUS.

NOTE: ENTITY PARAMETERS LISTED APPLY ONLY TO ASSOCIATED
FOROUTRUT LODE A APPARATUS WITH LINEAR OUTPUT.
CLASS I, DIV. 1, GROUPS A AND B

Vuax = 30V Vi OR Vpe IS LESS THAN OR EQUAL TO 3@V
Tuax = 165mA It OR Isc IS LESS THAN OR EQUAL TO 165mA
Puax = 1L wWATT | (X1 pR (feexIse) 15 | FSS THAN OR EQUAL TO 1 WATT
C, = .0Lf Ca 1S GREATER THAN .0luf

L, =10uH Ly IS GREATER THAN 10uH

CLASS I,DIV. 1, GROUPS C AND D

Vuax = 30V V: OR Vg IS LESS THAN OR EQUAL TO 3@V

Tuax = 225mA I; OR Igc IS LESS THAN OR EQUAL TO 225mA
Puax = 1 WATT | X Iy gr (fee xIse) 15 | ESS THAN OR EQUAL TO 1 WATT
C; = .Dluf Ca 1S GREATER THAN .0luf

L,  =10uH L, 1S GREATER THAN 10uH

NON-HAZARDOUS AREA

HAZARDOUS AREA

Reference Manual
00809-0100-4809, Rev DA

|
|
I ASSOCIATED
I APPARATUS
| (SEE SHEET 2)
OUTPUT CODE A |
|
|
Rosemount Inc.
8200 Market Boulevard
Chanhaszre:, MIN 25317 USA CAD MAINTAINED (MicroStation)
SIZE [FSCM NO DWG NO.
DR MIKE DOBE A J3031-1019
ISSUED scale N/A ‘WT, I ‘SHEET Jo0F I3
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AH
MODEL 30516
FOR OUTPUT CODE A
CLASS I, DIV. 1, GROUPS A AND B
Vvax = 30V Vt or Voc IS LESS THAN OR EQUAL TO 30V
Imax = 165mA It or Isc IS LESS THAN OR EQUAL TO 165mA
Puax = 1 WATT (Voc X Isc/4)or (Vt X It/4)1IS LESS THAN OR EQUAL TO 1 WATT
C;, = 0.014F Cn IS GREATER THAN 0.01 uF + Ccaple
—> L, =10 uH La IS GREATER THAN 10 wH + L cesie <=
CLASS I, DIV, 1, GROUPS C AND D
Vvax = 3@V Vt or Voc IS LESS THAN OR EQUAL TO 30V
Ivax = 225mA It or Isc IS LESS THAN OR EQUAL TO 225mA
Fuax = 1 WATT (Voc X Isc/4)or (Vt X It/4) 1S LESS THAN OR EQUAL TO 1 WATT
C; = 0.01uF Ca IS GREATER THAN B.014F + C copLe
Ly =10 uH Lo IS GREATER THAN 10 uH + L casLe
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
‘.:’ DR Myles Lee Miller A @ 3 @ 3 1 N 1 @ 1 Cj
E [SSUED SCALE N/A‘WT, - ‘SHEET 4o |3

Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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REV DESCRIPTION CHG. NO. APP'D | DATE
AH

FOR OUTPUT CODE M
CLASS 1, DIV. 1, GROUPS A AND B
Vuax = 30V Vi OR Vge IS LESS THAN OR EQUAL TO 3BV
Tuax = 165mA It OR Isc IS LESS THAN DR EQUAL TO 165mA
Puax = L WATT | Xy pR (feexIse) |5 | F5S THAN OR EQUAL TO 1 WATT
C, = .D42uf Ca 1S GREATER THAN .0424f
Ly =10uH Ls IS GREATER THAN 10uH

* FOR T1 OPTION:
L, =0.75mH Ly IS GREATER THAN B.75mH
CLASS I,DIV. 1, GROUPS C AND D
Vmax = 30V Vi OR Vge IS LESS THAN OR EQUAL TO 30V
Iyax = 225mA It OR Isc IS LESS THAN OR EQUAL TO 225mA
Puax = L WwATT | XTIy pR (feexIsc) 15 | ESS THAN OR EQUAL TO 1 WATT
C;, = .D42uf Cn 1S GREATER THAN .042,f
L, =10uH Ly IS OREATER THAN 10uH
_y| ok FOR Tl OPTION: .
\ L,  =0.75mH Ly IS GREATER THAN 3.75mH

HAZARDOUS AREA

| NON-HAZARDOUS AREA

ASSOCIATED

APPARATUS

OUTPUT CODE M

Rosemount Inc.
8200 Market Boulevard

Chanhassen, MN 55317 USA

CAD MAINTAINED (MicroStation)

OR. MIKE DOBE

SZE FSCM NO DWG NO. @3@31*1@1%

[SSUED

Form Rev AC

scale N/A ‘WT, 13

‘SHEET N oF

Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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AH
CIRCUIT DIAGRAM 3
ONE DUAL CHANNEL BARRIER
HAZARDOUS AREA | NON-HAZARDOUS AREA
I
, 't POWER + A/D
s - SUPPLY -
| L—‘ CONV
! [
I
I T
OUTPUT CODE M
CIRCUIT DIAGRAM 4
] TWO SINGLE CHANNEL BARRIERS <=
(ONLY FOR USE WITH BARRIERS APPROVED
IN THIS CONFIGURATION)
HAZARDOUS AREA NON-HAZARDOUS AREA
e — F——* rower + A/D
X< T\
N - SUPPLY - CONV
[
T ’/
~
OUTPUT CODE M
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
OR. SANDI MANSON A D3031-1019
E [SSUED SCALE N/A‘WT, ‘SHEET for 13

Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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AH

SPoT WITH FOUNDATION FIELDBUS OR PROFIBUS.
(QUTRPUT CODE F OR W)

CIRCUIT DIAGRAM
ONE BARRIER OR CONVERTER:
SINGLE OR DUAL CHANNEL

HAZARDOUS AREA NON-HAZARDOUS AREA
|
|
| BARRIER OR POWER
| CONVERTER SUPPLY
|
|
|
|
QUTPUT CODE F or W
= =

CIRCUIT DIAGRAM 2
SUPPLY AND RETURN BARRIERS
(ONLY FOR USE WITH BARRIERS APPROVED IN THIS CONFIGURATION)

NON-HAZARDOUS AREA

HAZARDOUS AREA Pr
' ,—OSESE@ o
I
: L I powenr
| SUPPLY
' RETURN
| OB ARRIER O
I
I
T 1L
OUTPUT CODE F or W e
Rosemount Inc.
8200 Market Boulevard
chanhaszrer? Mﬁlu 22327 USA CAD MAINTAINED (MicroStation)
SIZE |[Fscm NO DWG NO.
g); DR Myles Lee Miller A @ 3 @ 3 1 - 1 @ 1 Cj
E [SSUED scale N/A ‘WT, - ‘SHEET Jor 13

Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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AH

FOR OUTPUT CODE F or W
CLASS I, DIV. 1, GROUPS A, B,C AND D

Vaax = 30V VT OR Vgo 1S LESS THAN OR EQUAL TO 30V
Ivax = 30@0mA It OR Igc IS LESS THAN OR EQUAL TO 300mA
Puax = 1.3 WATT X I pr (fee xIse) 15 | ESS THAN OR EQUAL TO 1.3 WATT
C; = Ouf Ca IS GREATER THAN @ uf
L = DQuH La 1S GREATER THAN @uH
> HAZARDOUS AREA I NON-HAZARDOUS AREA <
|
| ASSOCIATED
| APPARATUS
I (SEE SHEET 3)
OUTPUT CODE F |
|
|
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
&)% DR Myles Lee Miller A @ 3 @ 3 1 N 1 @ 1 Cj
E [SSUED SCALE N/A‘WT, - ‘SHEET 8o 13

Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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AH
FISCO CONCERPT APPROVALS

THE FISCO CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALY SAFE APPARATUS TO
ASSOCIATED APPARATUS NOT SPECIALLY EXAMINED IN SUCH COMBINATION. FOR THIS
INTERCONNECTION TO BE VALID THE VOLTAGE (Ui or Vmax), THE CURRENT (I1 or [max), AND
THE POWER (P1 or Pma) THAT INTRINSICALLY SAVE APPARATUS CAN RECEIVE AND REMAIN
INTRINSICALY SAFE, INCLUDING FAULTS, MUST BE EQUAL OR GREATER THAN THE VOLTAGE
(Uo, Voc, or Vi), THE CURRENT (lo, Isc, or [t), AND THE POWER (Po or Pmax) LEVELS WHICH
CAN BE DELIVERED BY THE ASSOCIATED APPARATUS, CONSIDERING FAULTS AND APPLICABLE
FACTORS. ALSO, THE MAXIMUM UNPROTECTED CAPACITANCE (C1) AND THE INDUCTANCE

(L1) OF EACH APPARATUS (BESIDES THE TERMINATION) CONNECTED TO THE FIELDBUS MUST
BE LESS THAN OR EQUAL TO bnF AND 10uH RESPECTVELY.

ONLY ONE ACTIVE DEVICE IN EACH SECTION (USUALLY THE ASSOCIATED APPARATUS) IS
ALLOWED TO CONTRIBUTE THE DESIRED ENERGY FOR THE FIELDBUS SYSTEM. THE
ASSOCIATED APPARATUS VOLTAGE Uo (or Yoc or Vi) IS LIMITED TO A RANGE OF 14V TO
24 V.D.C. ALL OTHER EQUIPENT COMBINED IN THE BUS CABLE MUST BE PASSIVE (THEY
CANNOT PROVIDE ENERGY TO THE SYSTEM, EXCEPT A LEAKAGE CURRENT OF 50 wA FOR
EACH CONNECTED DEVICE) SEPARATELY POWERED EQUIPMENT REQUIRES A GALVANIC
[SOLATION TO AFFIRM THAT THE INTRINSICALLY SAFE FIELDBUS CIRCUIT WILL REMAIN
PASSIVE. THE PARAMETER OF THE CABLE USED TO INTERCONNECT THE DEVICES MUST

BE IN THE FOLLOWING RANGE:

LOOP RESISTANCE R': 15...158 OHM/km
INDUCTANCE PER UNIT LENGTH L’ B.4...1mH/KM
CAPACITANCE PER UNLIT LENGTH C': 80...200nF
> C’'= C'LINE/LINE +08.5C" LINE/SCREEN, IF BOTH LINES ARE FLOATING, OR <
C'= C' LINE/LINE +C"LINE/SCREEN, [F THE SCREEN IS CONNECTED TO ONE LINE
TRUNK CABLE LENGTH: <1PVY m
SPUR CABLE LENGTH: <30 m
SPLICE LENGTH: <Ilm

AN APPROVED INFALLIBLE LINE TERMINATION TO EACH END OF THE TRUNK CABLE, WITH
THE FOLLOWING PARAMETERS IS APPROPRIATE:

R = 90...100 0OHMS C = 2.2uF

AN ALLOWED TERMINATION MICHT ALREADY BE LINKED IN THE ASSOCIATED APPARATUS.
DUE TO I1.5. REASONS, THE NUMBER OF PASSIVE APPARATUS CONNECTED TO THE BUS
SEGMENT [S NOT LIMITED. IF THE RULES ABOVE ARE FOLLOWED, UP TO A TOTAL LENGTH
OF 1808 m (THE SUMMATION OF TRUNK AND ALL SPUR CABLES), THE INDUCTANCE AND THE
CAPACITANCE OF THE CABLE WILL NOT DAMAGE THE INTRINSIC SAFETY OF THE SYSTEM.

NOTES:
INTRINSICALLY SAFE CLASS I, DIV. 1, GROUPS A, B,C, D

1. THE MAXIMUM NON-HAZARDOUS AREA VOLTAGE MUST NOT EXCEED 250 V.

2. CAUTION: ONLY USE SUPPLY WIRES SUITABLE FOR 5°C ABOVE SURROUNDING
TEMPERATURE.

3. WARNING: REPLACEMENT OF COMPONENTS MAY DAMAGE INTRINSIC SAFETY.

Rosemount Inc.
8200 Market Boulevard . .
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
< OR. Myles Lee Miller A @ 3 @ 3 1 1 @ 1 Cj
: [SSUED scale N/A ‘WT, - ‘SHEET Sor 13
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AH
HAZARDOUS (CLASSIFIED) LOCATION
CLASS 1, DIVISION I, GROUPS A,B,C,D
CLASS I, DIVISION I, GROUPS E,F,G
CLASS 1ll, DIVISION |
NON-HAZARDOUS AREA
I
| ANY FM APPROVED
T ASSOCIATED
APPARATUS SUITABLE
I FOR FISCO CONCEPT
Ur = 17.5V |
1 = 380mA |
P1 = B.32W
C1 < 5nF '
L1 < 10uH |
I
OUTPUT CODE F or W :
I
I
I
= , =
I
ANY FM APPROVED :
INTRINSICALLY SAFE |
APPARATUS SUITABLE |
FOR FISCO CONCEPT |
I
I
I
I
I
ANY FM APPROVED l—‘ |
TERMINATION WITH c |
R=90...100 Ohms R
C=0...2.2 UF |
I
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
&)% DR Myles Lee Miller A @ 3 @ 3 1 N 1 @ 1 Cj
E [SSUED SCALE N/A‘WT, ‘SHEET 1M or 13
Electronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary
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AH

ROSEMOUNT INC. MODEL 3851 PRESSURE TRANSMITTER
FRMC DIV 2 INSTALLATION OPTIONS

CLASS I, DIV. 2 HAZARDOUS (CLASSIFIED)
LOCATION SUITABLE FOR CLASS I1I, 11, DIV. 2

UNCLASSIFIED
LOCATION

UNSPECIFIED
EQUIPMENT

MECHANICALLY
PROTECTED
WIRE PER NEC

|

I FRMC APPROVED

T ASSOCIATED K
NONINCENDIVE

! APPARATUS [3]

|

|

|

NOTES:
FRMC DIV, 2 INSTALLATION OPTIONS

[31 ASSOCIATED NONINCENDIVE APPARATUS
PARAMETERS LIMITS

Voc OR Vi £ Viax
Co 2 CeppLe + L1
Lo 2 Lepple + L1

(8] MUST BE INSTALLED IN ACCORDANCE WITH THE NATIONAL ELECTRIC CODE
FOR WIRING IN DIVISION 2 HAZARDOUS (CLASSIFIED) LOCATIONS

[9] DUST-TICHT CONDUIT SEAL MUST BE USED WHEN INSTALLED
IN CLASS II AND CLASS III ENVIRONMENTS

Rosemount Inc.
8200 Market Boulevard . .
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
< OR. Myles Lee Miller A @ 3 @ 3 1 1 @ 1 Cj
: [SSUED scale N/A ‘WT, - ‘SHEET 17 o 13
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AH
NONINCENDIVE FIELD CIRCUIT
CLASS I, DIV, 2 LOCATIONS
NON-HAZARDOUS | DIVISION 2 HAZARDOUS (CLASSIFIED) LOCATION
LOCATION |
| Vmaxg Vmax o
| Cl, Cl,
| L 15
| Imax; Imax,
APPROVED |
NONINCENDIVE |
SUPPLY ;
I WIRING PER NEC®(NFPA 70)
! 501-4 (b) EXCEPTION EXCEPTION: "WIRING IN NONINCENDIVE CIRCUITS
[(NONINCENDIVE FIELD CIRCUIT SHALL BE PERMITTED USING ANY OF THE METHODS
| SUITABLE FOR WIRING IN ORDINARY LOCATIONS."
IN NORMAL OPERATION
DEVICES CONTROL THROUGH-CURRENT
ROSEMOUNT 3@51
PARAMETERS DEVICE
FIELDBUS
Voc <= Mimmum of (Vmaxy, Vmaxs, .., Vmaxy) 4-20mA/HART 1-5Vdc (F or W)
Vmax 42.4V 12V 38V
Imaxy>=  Igytlsignaly
Maximum normal 22mA 3mA 27mA
% Imaxz>= lgy+lsignal operating current %
Ca LOLOuF B420uF DuF
La LBuH ./75mH PuH
L T
tmax?= Iy + Isignaly POWER SUPPLY, IN NONINCENDIVE INSTALLATIONS THE Imax
FOR EACH TRANSMITTER IS NOT RELATED TO THE MAXIMUM
Ca <= Cig+ Ciptee + Cay+ Ceable CURRENT OF THE POWER SUPPLY (Isc) IN THE SAME MANNER
AS  FOR TRANSMITTER INSTALLED PER I.S. REQUIREMENTS,
La <= Lig+ Lipte. + L+ Loable BECAUSE NONINCENDIVE REQUIREMENTS INCLUDE ONLY
NORMAL OPERATING CONDITIONS.
Imax for an 1ndividual device = Ig + Isignal REFERENCE: APPENDIX A7.3 (FM35611)
Iq =Quiescent current through device
(Maximum quiescent current for the device)
[signal =Signeling current through device
(Protocol may Limit Slgmahmg to one
device at a time)
Operating Imax = Iql + IqZ Foaat IqN + Iagmal max
Isignal max = Max. of (Isignaly. Isignals ..., Isignaly)
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
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REV DESCRIPTION CHG. NO. APP'D | DATE

AH

GENERAL NOTES:
1. NO REVISION TO THIS DRAWING WITHOUT PRIOR FACTORY MUTUAL APPROVAL.

2. ASSOCIATED APPARATUS MANUFACTURER'S INSTALLATION DRAWING MUST BE
FOLLOWED WHEN INSTALLING THIS EQUIPMENT.

3. BUST-TIGHT CONDUIT SEAL MUST BE USED WHEN INSTALLED IN CLASS II AND
CLASS III ENVIRONMENTS.

4, CONTROL EQUIPMENT CONNECTED TO BARRIER MUST NOT USE OR GENERATE
MORE THAN 2500 Vems or Vdc.

5. RESISTANCE BETWEEN INTRINSICALLY SAFE GROUND AND EARTH GROUND MUST
BE LESS THAN 1 OHM,

6. INSTALLATION SHOULD BE IN ACCORDANCE WITH ANSI/ISA-RPI2.6 "INSTALLATION
OF INTRINSICALLY SAFE SYSTEMS FOR HAZARDOUS (CLASSIFIED) LOCATIONS'
AND THE NATIONAL ELECTRICAL CODE (ANSI/NFPA 70).

/. THE ASSOCIATED APPARATUS MUST BE FACTORY MUTUAL APPROVED.

8. WARNING - SUBSTITUTION OF COMPONENTS MAY IMPAIR INTRINSIC AND
N NON-INCENDIVE SAFETY. =

9, ASSOCIATED APPARATUS MUST MEET THE FOLLOWING PARAMETERS:
Uo or Voc or Vt LESS THAN or EQUAL TO Ui (Vmax)
lo or Isc or It LESS THAN or EQUAL TO I1 (Imax)
Po or Pmax LESS THAN or EQUAL TO P1 (Pmax)
Ca IS GREATER THAN or EQUAL THE SUM OF ALL Ci's PLUS Ccable
La IS GREATER THAN or EQUAL THE SUM OF ALL Li's PLUS Lcable

123, WARNING - TO PREVENT IGNITION OF FLAMMABLE OR COMBUSTIBLE
ATMOSPHERES, DISCONNECT POWER BEFORE SERVICING.

11. THE ASSOCIATED APPARATUS MUST BE A RESISTIVELY LIMITED SINGLE
OR MULTIPLE CHANNEL FM APPROVED BARRIER HAVING PARAMETERS LESS
THAN THOSE QUOTED, AND FOR WHICH THE OUTPUT AND THE COMBINATIONS
OF OUTPUTS IS NON-IGNITION CAPABLE FOR THE CLASS, DIVISION AND
GROUP OF USE.

12. FIELD WIRING SHOULD BE RATED TO /7@°C MINIMUM.

Rosemount Inc.
8200 Market Boulevard . .
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
< OR. Myles Lee Miller A @ 3 @ 3 1 1 @ 1 Cj
: [SSUED scale N/A ‘WT, - ‘SHEET 13 0F 13
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Figure 2. CSA Installation Drawing 03031-1024, Rev. AF
CONFIDENTIAL AND PROPRIETARY
INFORMATION IS CONTAINED REVISIONS
JEREL ARD MUs | BE REV DESCRIPTION CHG. NO. APP'D | DATE

o
2
3

Elecronic Master — PRINTED COPIES ARE UNCONTROLLED — Rosemount Proprietary

AD ADD FISCO FIELDRUS RTCI012624 | JPM. | ¥4

A IUPDATE FOR HART 7/ RTCI052064 | D.R.S. | w51

AF 1ADD 305106 RTCIP58799 | J.H. | 1o

APPROVALS FOR

3U51C
3U51L
3UBIH
3UBICA
3UB1T
30516

OQUTPUT CODE A (4-20 mA HART) I.S5. SEE SHEETS 2-3
OQUTPUT COBE M (LOW POWER) L.S. SEE SHEETS 3-4
OUTPUT CODE F/W (FIELDBUS) I.5. SEE SHEETS 5-7/

OUTPUT CODES AF MW LS.ENTITY PARAMETERS SHEET 8-9

TO ASSURE AN INTRINSICALLY SAFE SYSTEM, THE TRANSMITTER AND BARRIER
MUST BE WIRED IN ACCORDANCE WITH THE BARRIER MANUFACTURER'S FIELD WIRING
INSTRUCTIONS AND THE APPLICABLE CIRCUIT DIAGRAM.

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS
MAY IMPAIR SUITABILITY FOR CLASS [, DIVISION 2.

AVERTISSEMENT - RISQUE D’EXPLOSION - LA SUBSTITUTION DE COMPOSANTS
PEUT RENDRE CE MATERIEL INACCEPTABLE POUR LES EMPLACEMENTS
DE CLASSE I, DIVISION 2.

CAD MAINTAINED (MicroStation)

®
UNLESS OTHERWISE sPeciFiED | CONTRACT NO. § ROSEMOUNT
D‘QEUE‘VOENSAL‘NL ‘Qﬁsgg /[&Erg] pim;Emﬁasggtl,{ 8200 Market Boulevard « Chanhassen, MN 55317 USA
TR [ e
’ Mike Dobe ©8/27/90
T oLERANCE- B INDEX OF 1.5. CSA FOR
Xt 0 (28]
XX+ .02 [8,5] APP’D. GLEN MONZQ 8/31/90 3 1 6 1 [: / L / H / T / G
XXX £ .010 [0,25]
FRACTIONS ANGLES SIZE |FSCM NO DWG NO. -
£1/32 + 2 A @3@31 1@24
DO NOT SCALE PRINT APPID. GOV scaLe N/AQ ‘WT, - ‘SHEET ] oF 9
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Form Rev AC

¥

REVISIONS

REV

DESCRIPTION

CHG. NO.

APP'D | DATE

AF

CSA INTRINSIC SAFETY APPROVALS
CIRCUIT CONNECTION WITH BARRIER OR CONVERTER

Ex

ke

INTRINSICALLY SAFE/SECURITE INTRINSEQUE

4-20 mA,

HAZARDOUS AREA

("A" QUTPUT CODE)

NON-HAZARDOUS AREA

*¥* FOR THE LOW POWER OPTION, SEE PAGE 4 FOR THE CIRCUIT CONNECTION

ROSEMOUNT
MODEL 275/375/475 SMART
FAMILY INTERFACE

WITH BARRIER OR CONVERTER. FOR FIELDBUS OPTIONS('F" or
SEE PAGE 5 FOR PARAMETERS AND CIRCIUT CONNECTION TO BARRIER.

Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA

BARRIER OR
CONVERTER

"W OuUTPUT CODE),

CAD MAINTAINED (MicroStation)

SIZE |FSCM NO DWG NO.
DR Mike Debe 0827790 | A W3031-1024
[SSUED scalE N/A ‘WT ‘SHEET 2 oF g
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¥

REVISIONS

REV

DESCRIPTION

CHG. NO. APP'D | DATE

AF

4-20 mA, CA"OUTRPUT CODE)

DEVICE PARAMETERS

APPROVED FOR
CLASS |, DIV.I

FOXBORO CONVERTER
2A1-12V-CGB, 2A1-13V-CGB,
2AS-131-CCB, 3A2-12D-CCB,
3A2-13D-CGCB, 3AD-131-CCB,
3A4-12D-CCB, 2AS-121-CCB,

% 30 V OR LESS
330 OHMS OR MORE
% 28 V OR LESS
CSA APPROVED 300 OHMS OR MORE
SAFETY BARRIER 25 V OR LESS
200 OHMS OR MORE

% 22 V OR LESS
180 OHMS OR MORE

GROUPS A, B, C, D

CROUPS B, C, D

3F4-12DA
CSA APPROVED 30 V OR LESS
3 SAFETY BARRIER 50 OHMS OR MORE GROUPS €, D .
LOW POWER, ("M" OUTPUT CODEB)
APPROVED FOR
DEVICE PARAMETERS CLASS I, DIV

CSA APPROVED

Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA

Supply <28V, =300
Return <10V, =47 q

SAFETY BARRIER Supply <30V, =150 a
Return <10V, =47 q

* MAY BE USED WITH ROSEMOUNT MODEL 275/375/475
SMART FAMILY INTERFACE.

GROUPS A, B, C, D

GROUPS C, D

CAD MAINTAINED (MicroStation)

Form Rev AC

e o SZE FSCM NO WG N0 21 (04
[95UED scALE N/A ‘WT ‘SHEET 3 oF 9
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REVISIONS

REV

DESCRIPTION

CHG. NO. APP'D | DATE

AF

CSA

305IC LOW POWER CIRCUIT CONNECTION WITH INTRINSIC SAFETY BARRIERS

INTRINSIC SAFETY APPROVALS

Ex

ke

INTRINSICALLY SAFE/SECURITE INTRINSEQUE

HAZARDOUS AREA

LOWPOWER,

ROSEMOUNT MODEL 275/375/475

HAZARDOUS AREA

Form Rev AC

ROSEMOUNT MODEL 275/375/475

APPROVED FOR CLASS I, DIVISION I, GROUPS A,B,C,D WHEN USED IN CIRCUIT WITH TWO CSA
APPROVED SINGLE CHANNEL SAFETY BARRIERS, ONE WITH APPROVED SAFETY PARAMETERS
OF 28 VOLTS OR LESS AND 300 OHMS OR MORE IN +PWR LINE, AND ONE WITH APPROVED
SAFETY PARAMETERS OF 10 VOLTS OR LESS AND 47 OHMS OR MORE IN Vout LINE,
OR ONE CSA APPROVED DUAL CHANNEL SAFETY BARRIER WITH IDENTICAL APPROVED

('M" OUTPUT CODE)
(] NON-HAZARDOUS AREA
BARRIER e
|+ POWER *A/D
= _ SUPPLY | = CONV
BARRIER
— TWO SINGLE CHANNEL BARRIERS
NON-HAZARDOUS AREA
] <
BARRIER POWER A/D

-I - - SUPPLY

|_I- CoNv

ONE DUAL CHANNEL BARRIER

SAFETY PARAMETERS CONNECTED IN LIKE MANNER, AS ABOVE.

APPROVED FOR CLASS I, DIVISION I, GROUPS C,D WHEN USED IN CIRCUIT WITH TWO CSA
APPROVED SINGLE CHANNEL SAFETY BARRIERS, ONE WITH APPROVED SAFETY PARAMETERS
OF 30 VOLTS OR LESS AND 150 OHMS OR MORE IN +PWR LINE AND ONE WITH APPROVED
SAFETY PARAMETERS OF 10 VOLTS OR LESS AND 47 OHMS OR MORE IN Vout LINE.

Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA

CAD MAINTAINED (MicroStation)

SIZE |FSCM NO DWG NO.
oF- SANDI MANSON A W3031-1024
ISSUED scale N/A ‘WT ‘SHEET 4 oF 9
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REVISIONS

REV DESCRIPTION CHG. NO. APP'D | DATE

AF

FIELDBUS, ("F" or "W" OUTRPUT CODE)
APPROVED FOR
DEVICE PARAMETERS CLASS I, DIV.I

30 V OR LESS
300 OHMS OR MORE
28 V OR LESS
CSA APPROVED 235 OHMS OR MORE
SAFETY BARRIER 25 V OR LESS
60 OHMS OR MORE

22 V OR LESS
00 OHMS OR MORE

GROUPS A, B, C, D

CSA INTRINSIC SAFETY APPROVALS
CIRCUIT CONNECTION WITH BARRIER OR CONVERTER
Ex 1a
INTRINSICALLY SAFE/SECURITE INTRINSEQUE
FIELDBUS, ("F" or "W'" OQUTPUT CODE)

HAZARDOUS AREA
NON-HAZARDOUS AREA

BARRIER OR
CONVERTER

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS
MAY IMPAIR SUITABILITY FOR CLASS [, DIVISION 2.

AVERTISSEMENT - RISQUE D’EXPLOSION - LA SUBSTITUTION DE COMPOSANTS
PEUT RENDRE CE MATERIEL INACCEPTABLE POUR LES EMPLACEMENTS
DE CLASSE I, DIVISION 2.

Rosemount Inc

8200 Market Boulevard

Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.

OR. Myles Lee Miller A @ 3 @ 3 1 - 1 @ 2 4

ISSUED scale N/A ‘WT - ‘SHEET 5 oF 9
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REV DESCRIPTION CHG. NO. APP'D | DATE

AF
FISCO CONCERPT APPROVALS

THE FISCO CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALY SAFE APPARATUS TO
ASSOCIATED APPARATUS NOT SPECIALLY EXAMINED IN SUCH COMBINATION. FOR THIS
INTERCONNECTION TO BE VALID THE VOLTAGE (U1 or Vmax), THE CURRENT (I1 or Imax), AND
THE POWER (P1 or Pma) THAT INTRINSICALLY SAVE APPARATUS CAN RECEIVE AND REMAIN
INTRINSICALY SAFE, INCLUDING FAULTS, MUST BE EQUAL OR GREATER THAN THE VOLTAGE
(Uo, Voc, or V1), THE CURRENT (lo, Isc, or It), AND THE POWER (Po or Pmax) LEVELS WHICH
CAN BE DELIVERED BY THE ASSOCIATED APPARATUS, CONSIDERING FAULTS AND APPLICABLE
FACTORS. ALSO, THE MAXIMUM UNPROTECTED CAPACITANCE (C1) AND THE INDUCTANCE

(L1) OF EACH APPARATUS (BESIDES THE TERMINATION) CONNECTED TO THE FIELDBUS MUST
BE LESS THAN OR EQUAL TO 5nF AND 10uH RESPECTVELY.

ONLY ONE ACTIVE DEVICE IN EACH SECTION (USUALLY THE ASSOCIATED APPARATUS) IS
ALLOWED TO CONTRIBUTE THE DESIRED ENERGY FOR THE FIELDBUS SYSTEM. THE
ASSOCIATED APPARATUS VOLTAGE Uo (or Voc or V) 1S LIMITED TO A RANGE OF 14V TO
24 V.D.C. ALL OTHER EQUIPENT COMBINED IN THE BUS CABLE MUST BE PASSIVE (THEY
CANNOT PROVIDE ENERCY TO THE SYSTEM, EXCEPT A LEAKAGE CURRENT OF 580 pA FOR
EACH CONNECTED DEVICE) SEPARATELY POWERED EQUIPMENT REQUIRES A GALVANIC
ISOLATION TO AFFIRM THAT THE INTRINSICALLY SAFE FIELDBUS CIRCUIT WILL REMAIN
PASSIVE. THE PARAMETER OF THE CABLE USED TO INTERCONNECT THE DEVICES MUST

BE IN THE FOLLOWING RANGE:

REVISIONS

LOOP RESISTANCE R’: 15...150 0HM/km
INDUCTANCE PER UNIT LENGTH L' 0.4...1mH/KM
CAPACITANCE PER UNLIT LENGTH C’: 80...200nF
> C’= C'LINE/LINE +08.5C" LINE/SCREEN, IF BOTH LINES ARE FLOATING, OR <
C’= C'LINE/LINE +C'LINE/SCREEN, IF THE SCREEN IS CONNECTED TO ONE LINE
TRUNK CABLE LENGTH: <1000 m
SPUR CABLE LENGTH: <30 m
SPLICE LENGTH: <Ilm

AN APPROVED INFALLIBLE LINE TERMINATION TO EACH END OF THE TRUNK CABLE, WITH
THE FOLLOWING PARAMETERS IS APPROPRIATE:

R = 90...100 OHMS C = 2.2uF

AN ALLOWED TERMINATION MIGHT ALREADY BE LINKED IN THE ASSOCIATED APPARATUS.
DUE TO L.S. REASONS, THE NUMBER OF PASSIVE APPARATUS CONNECTED TO THE BUS
SEGMENT IS NOT LIMITED. IF THE RULES ABOVE ARE FOLLOWED,UP TO A TOTAL LENGTH
OF 1800 m (THE SUMMATION OF TRUNK AND ALL SPUR CABLES), THE INDUCTANCE AND THE
CAPACITANCE OF THE CABLE WILL NOT DAMAGE THE INTRINSIC SAFETY OF THE SYSTEM.

NOTES:
INTRINSICALLY SAFE CLASS I,DIV. 1, GROUPS A,B,C,D

1. THE MAXIMUM NON-HAZARDOUS AREA VOLTAGE MUST NOT EXCEED 250 V.

2. CAUTION: ONLY USE SUPPLY WIRES SUITABLE FOR 5°C ABOVE SURROUNDING
TEMPERATURE.

3. WARNING: REPLACEMENT OF COMPONENTS MAY DAMAGE INTRINSIC SAFETY.

Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
g OR. Myles Lee Miller A @ 3 @ 3 1 - 1 @ 2 4
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REV DESCRIPTION CHG. NO. APP'D | DATE
AF
HAZARDOUS (CLASSIFIED) LOCATION
CLASS 1, DIVISION 1, GROUPS A,B,C,D
CLASS 1II, DIVISION I, GROUPS E,F,G
CLASS I, DIVISION |
NON-HAZARDOUS AREA
[
I ANY CSA APPROVED
‘ ASSOCIATED
APPARATUS SUITABLE
! FOR FISCO CONCEPT
[
[
[
[
[
QUTPUT CODE F or W :
[
[
[
—> ‘ <
[
ANY CSA APPROVED ‘
INTRINSICALLY SAFE ‘
APPARATUS SUITABLE |
FOR FISCO CONCEPT ‘
[
[
[
[
[
ANY CSA PPROVED l—‘ |
TERMINATION WITH c |
R=90...100 Ohms R
C=0...2.2 uF |
[
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
2) DR Myles Lee Miller A @ 3 @ 3 1 N 1 @ 2 4
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REV DESCRIPTION CHG. NO. APP'D | DATE

AF

REVISIONS

SPol LS, ENTITY PARAMETERS,
(OUTPUT CODE AF M or W)

ENTITY CONCEPT APPROVALS

THE ENTITY CONCEPT ALLOWS INTERCONNECTION OF INTRINSICALLY SAFE APPARATUS
TO ASSOCIATED APPARATUS NOT SPECIFICALLY EXAMINED IN COMBINATION AS A SYSTEM.
THE APPROVED VALUES OF MAX. OPEN CIRCUIT VOLTAGE (Voc) AND MAX. SHORT
CIRCUIT CURRENT (Isc) AND MAX.POWER (Voc X Isc/4), FOR THE
ASSOCIATED APPARATUS MUST BE LESS THAN OR EQUAL TO THE MAXIMUM SAFE INPUT
VOLTAGE (Vmax), MAXIMUM SAFE INPUT CURRENT (Imax), AND MAXIMUM SAFE INPUT POWER
(Pmax) OF THE INTRINSICALLY SAFE APPARATUS. IN ADDITION, THE APPROVED MAX. ALLOW-
ABLE CONNECTED CAPACITANCE (Ca) OF THE ASSOCIATED APPARATUS MUST BE GREATER
THAN THE SUM OF THE INTERCONNECTING CABLE CAPACITANCE AND THE UNPROTECTED
INTERNAL CAPACITANCE (C1) OF THE INTRINSICALLY SAFE APPARATUS, AND THE
APPROVED MAX., ALLOWABLE CONNECTED INDUCTANCE (La) OF THE ASSOCIATED APPARATUS
MUST BE GREATER THAN THE SUM OF THE INTERCONNECTING CABLE INDUCTANCE AND THE
UNPROTECTED INTERNAL INDUCTANCE (L1) OF THE INTRINSICALLY SAFE APPARATUS.

FOR OUTPUT CODE A
CLASS I, DIV. 1, GROUPS A, B, C AND D

Viax = 30V Voc 1S LESS THAN OR EQUAL TO 30V

> Iyax = 200mA Isc [S LESS THAN OR EQUAL TO 200mA <
Puax = 1 WATT [ (feexTIsc)15 | ESS THAN OR EQUAL TO 1 WATT
C; = .0luf Cn IS GREATER THAN .0Lf + C CABLE
L; -lOuH La IS GREATER THAN 10uH + L CABLE

FOR OUTPUT CODE F or W
CLASS I, DIV. 1, GROUPS A, B, C AND D

Vuax = 30V Voc [S LESS THAN DR EQUAL TO 30V
Iuax = 300mA Isc IS LESS THAN OR EQUAL TO 388mA
Puax = 1.3 WATT [ (eexTse) 15 | ESS THAN OR EGUAL TO 1.3 WATT
C, = 0uf Ca 1S GREATER THAN Quf + C CABLE

L; - OuH Ls IS GREATER THAN @uH + L CABLE

NOTE: ENTITY PARAMETERS LISTED APPLY ONLY TO ASSOCIATED
APPARATUS WITH LINEAR OUTPUT.

Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
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AF
FOR OUTPUT CODE M
CLASS I, DIV. 1, GROUPS A AND B
Vuax = 30V Vi OR Voe IS LESS THAN OR EQUAL TO 3BV
Tuay = 165mA Iy OR Isc IS LESS THAN OR EQUAL TO 165mA
Puax = 1 WATT | MX I pRr (feex1Is0) 15 | ESS THAN OR EQUAL TO 1 WATT
C; = .D42uf Cn IS GREATER THAN .042.f
Ly =10uH Ly 1S GREATER THAN 10.H
* FOR T1 OPTION:
\ L;  =0.75mH Ly 1S GREATER THAN @.75mH
CLASS I, BIV. 1, GROUPS C AND D
Vuax = 30V Vi OR Vpe IS LESS THAN OR EQUAL TO 3BV
Tuay = 225mA Iy OR Isc IS LESS THAN OR EQUAL TO 225mA
Puax = LwaTT | X IhgR (feex s 19 | ESS THAN OR EQUAL TO | WATT
C; = .042uf Ca IS GREATER THAN .042uf
Ly  =10gH Ly 1S GREATER THAN 10gH
% FOR T1 OPTION:
K \ L;  =0.75mH Ly, IS CREATER THAN @.75mH <=
Rosemount Inc.
8200 Market Boulevard
Chanhassen, MN 55317 USA CAD MAINTAINED (MicroStation)
SIZE |FSCM NO DWG NO.
% DR. MIKE DOBE A @3@3171@24
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