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Rosemount 3051S MultiVariable 
Transmitter
The 3051S MultiVariable Transmitter may be protected by one or more of the following: U.S. Patent 
Nos. 4466290; 4612812; 4866435; 4988990; 5083091; 5122794; 5166678; 5248167; 5287746; 
5333504; 5585777; 5899962; 6017143; 6119047; 6182019; 6295875; 6457367; 6487912; 6568279; 
6571132; 6609427; 6643610; 6658945; 6898980; Des. 439177; Des. 439178; Des. 439179; Des. 
439180; Des. 439181; Des. 441672. May depend on model. Other U.S. and foreign patents issued and 
pending.

NOTICE

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

For technical assistance, contacts are listed below:

Technical support, quoting, and order-related questions
United States - 1-800-999-9307 (7:00 am to 7:00 pm CST) 

Asia Pacific- 65 777 8211

Europe/ Middle East/ Africa - 49 (8153) 9390

Equipment service needs
North American Response Center

1-800-654-7768 (24 hours—includes Canada)

Outside of these areas, contact your local Emerson Process Management 
representative.

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.
www.rosemount.com
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USING THIS MANUAL The sections in this manual provide information on installing, operating, and 
maintaining the Rosemount 3051S MultiVariable Transmitter. The sections 
are organized as follows:

• Section 2: Installation contains mechanical and electrical installation 
instructions.

• Section 3: Configuration provides instruction on commissioning and 
operating 3051S MultiVariable Transmitters. Information on software 
functions, configuration parameters, and online variables is also 
included. 

• Section 4: Operation and Maintenance contains operation and 
maintenance techniques.

• Section 5: Troubleshooting provides troubleshooting techniques for 
the most common operating problems. 

• Section A: Specifications and Reference Data supplies reference 
and specification data, as well as ordering information.

• Section B: Product Certifications contains intrinsic safety approval 
information, European ATEX directive information, and 
approval drawings.
1-1
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MODELS COVERED The following 3051S MultiVariable Transmitters are covered in this manual.

Rosemount 3051S MultiVariable Measurement with Fully Compensated 
Mass and Energy Flow Output

Rosemount 3051S MultiVariable Measurement with Direct Process 
Variable Output

SERVICE SUPPORT To expedite the return process outside of the United States, contact the nearest 
Emerson Process Management representative.

Within the United States, call the Emerson Process Management Instrument 
and Valves Response Center using the 1-800-654-RSMT (7768) toll-free 
number. This center, available 24 hours a day, will assist with any needed 
information or materials.

The center will ask for product model and serial numbers, and will provide a 
Return Material Authorization (RMA) number. The center will also ask for the 
process material to which the product was last exposed.

Emerson Process Management Instrument and Valves Response Center 
representatives will explain the additional information and procedures 
necessary to return goods exposed to hazardous substances.

Measurement Type MultiVariable Type - M

1 Differential Pressure, Static Pressure, Temperature
2 Differential Pressure and Static Pressure
3 Differential Pressure and Temperature
4 Differential Pressure

Measurement Type MultiVariable Type - P

1 Differential Pressure, Static Pressure, Temperature
2 Differential Pressure and Static Pressure
3 Differential Pressure and Temperature

Individuals who handle products exposed to a hazardous substance can avoid injury if they 
are informed of and understand the hazard. If the product being returned was exposed to a 
hazardous substance as defined by OSHA, a copy of the required Material Safety Data Sheet 
(MSDS) for each hazardous substance identified must be included with the returned goods.
1-2
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Section 2 Installation
Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-1
Safety Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-1
Installation Considerations  . . . . . . . . . . . . . . . . . . . . . . . . page 2-3
Installation Procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . . page 2-4
Rosemount 305 and 304 Manifolds . . . . . . . . . . . . . . . . . . page 2-19

OVERVIEW This section contains information that covers installation considerations for 
3051S MultiVariable transmitter. A Quick Installation Guide (document 
number 00825-0100-4803) is shipped with every transmitter to describe basic 
installation, wiring, configuration, and startup procedures. Dimensional 
drawings for each Rosemount 3051S MultiVariable transmitter type and 
mounting configuration are included in Appendix A: Specifications and 
Reference Data. 

SAFETY MESSAGES Procedures and instructions in this section may require special precautions to 
ensure the safety of the personnel performing the operation. Information that 
raises potential safety issues is indicated with a warning symbol ( ). Refer 
to the following safety messages before performing an operation preceded by 
this symbol.

Warnings

Failure to follow these installation guidelines could result in death or serious injury: 
• Make sure only qualified personnel perform the installation.

Explosions could result in death or serious injury: 
• Do not remove the transmitter cover in explosive atmospheres when the circuit is live.
• Before connecting a 375 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.

• Both transmitter covers must be fully engaged to meet flameproof/explosion-proof 
requirements.

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

Electrical shock could cause death or serious injury. If the sensor is installed in a high-voltage 
environment and a fault or installation error occurs, high voltage may be present on the 
transmitter leads and terminals: 

• Use extreme caution when making contact with the leads and terminals. 
Process leaks could result in death or serious injury. 

• Install and tighten all four flange bolts before applying pressure.
• Do not attempt to loosen or remove flange bolts while the transmitter is in service.
• Replacement equipment or spare parts not approved by Emerson Process Management for 

use as spare parts could reduce the pressure retaining capabilities of the transmitter and may 
render the instrument dangerous. 

• Use only bolts supplied or sold by Emerson Process Management as spare parts.
Improper assembly of manifolds to traditional flange can damage the device. 

• For safe assembly of manifold to traditional flange, bolts must break back plane of flange web 
(i.e., bolt hole) but must not contact the sensor module.

Improper installation or repair of the SuperModule™ assembly with high pressure option (P0) could 
result in death or serious injury.

• For safe assembly, the high pressure SuperModule assembly must be installed with ASTM 
A193 Class 2 Grade B8M Bolts and either a 305 manifold or a DIN-compliant traditional flange.

Static electricity can damage sensitive components. 
• Observe safe handling precautions for static-sensitive components.
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Figure 2-1. HART Installation Flowchart
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INSTALLATION 
CONSIDERATIONS

General Measurement performance depends upon proper installation of the 
transmitter, impulse piping, and process temperature sensor. Mount the 
transmitter close to the process and use minimum piping to achieve best 
performance. Also, consider the need for easy access, personnel safety, 
practical field calibration, and a suitable transmitter environment. Install the 
transmitter to minimize vibration, shock, and temperature fluctuation.

NOTE
Install the enclosed pipe plug (found in the box) in the unused conduit opening 
if optional process temperature input is not used. For proper straight and 
tapered thread engagement requirements, see the appropriate approvals 
drawings in Appendix B: Product Certifications.

For material compatibility considerations, see technical note 
00816-0100-3045 on www.emersonprocess.com/rosemount.

Mechanical For steam service or for applications with process temperatures greater than 
the limits of the transmitter, do not blow down impulse piping through the 
transmitter. Flush lines with the blocking valves closed and refill lines with 
water before resuming measurement.

When the transmitter is mounted on its side, position the Coplanar flange to 
ensure proper venting or draining. Mount the flange as shown in Figure  on 
page 2-9, keeping drain/vent connections on the bottom for gas service and 
on the top for liquid service.

Environmental Access requirements and cover installation on page 2-6 can help optimize 
transmitter performance. Mount the transmitter to minimize ambient 
temperature changes, vibration, mechanical shock, and to avoid external 
contact with corrosive materials. Appendix A: Specifications and Reference 
Data lists temperature operating limits.
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INSTALLATION 
PROCEDURES

Configure Security and 
Alarm

Configure Security (Write Protect)

Changes to the transmitter configuration data can be prevented with the 
security (write protect) switch located on the feature board. See Figure 2-2 for 
the location of the switch. Position the switch in the “ON” position to prevent 
accidental or deliberate change of configuration data. 

If the transmitter write protection switch is in the “ON” position, the transmitter 
will not accept any “writes” to its memory. Configuration changes, such as 
digital trim and reranging, cannot take place when the transmitter security is 
on.

To reposition the switches, follow the procedure described below. 

1. Do not remove the transmitter covers in explosive atmospheres when 
the circuit is live. If the transmitter is live, set the loop to manual and 
remove power.

2. Remove the housing cover opposite the field terminal side of the 
housing.

3. To reposition the switches as desired, slide the security and alarm 
switches into the preferred position by using a small screwdriver. See 
Figure 2-2.

Figure 2-2. Switch configuration

4. Re-install the transmitter cover. Transmitter covers must be fully 
engaged so that metal contacts metal in order to meet 
flameproof/explosion-proof requirements.

Configure Alarm Direction

The transmitter alarm direction is set by repositioning the alarm switch. 
Position the switch in the HI position for fail high and in the LO position for fail 
low. See “Alarm and Saturation” on page 3-26 for more information on alarm 
and saturation levels. 

Security Alarm

Feature Board
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Mounting 
Considerations

For dimensional drawing information refer to Appendix A: Specifications and 
Reference Data on page A-12.

Housing Rotation

The housing can be rotated to improve field access to wiring or to better view 
the optional LCD display. To rotate the housing, perform the following 
procedure:

1. Loosen the housing rotation set screw.
2. Turn the housing up to 180 degrees to the left or right of its original (as 

shipped) position. 

NOTE
Do not rotate the housing more than 180 degrees without first performing a 
disassembly procedure (see “Housing Assembly including Feature Board 
Electronics” on page 4-16). Over-rotation may sever the electrical connection 
between the sensor module and the feature board.

3. Retighten the housing rotation set screw.

Figure 2-3. Housing

LCD Display Rotation

In addition to housing rotation, the optional LCD display can be rotated in 90° 
increments by squeezing the two tabs, pulling out, rotating and snapping back 
into place.

NOTE
If LCD pins are inadvertently removed from the feature board, re-insert the 
pins before snapping the LCD display back into place.

Field Terminal Side of Housing

Mount the transmitter so the terminal side is accessible. Clearance of 0.75 in. 
(19 mm) is required for cover removal. Use a conduit plug in the unused 
conduit opening if the optional Process Temperature Input is not installed.

Feature Board Side of Housing

Provide 0.75-in. (19 mm) of clearance for units without an LCD display. Three 
inches of clearance is required for cover removal if an LCD display 
is installed.

Housing Rotation Set 
Screw (3/32-inch)

Feature Board
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Cover Installation

Always ensure a proper seal by installing the housing covers so that metal 
contacts metal in order to prevent performance degradation due to 
environmental effects. For replacement cover o-rings, use Rosemount o-rings 
(part number 03151-9040-0001).

Conduit Entry Threads

For NEMA 4X, IP66, and IP68 requirements, use thread seal (PTFE) tape or 
paste on male threads to provide a watertight seal. 

Cover Jam Screw

For transmitter housings shipped with a cover jam screw, as shown in 
Figure 2-4, the screw should be properly installed once the transmitter has 
been wired and powered up. The cover jam screw is intended to prevent the 
removal of the transmitter cover in flameproof environments without the use of 
tools. Follow these steps to install the cover jam screw:

1. Verify that the cover jam screw is completely threaded into the housing. 
2. Install the transmitter housing covers and verify that metal contacts metal 

in order to meet flameproof/explosion-proof requirements. 
3. Using an M4 hex wrench, turn the jam screw counterclockwise until it 

contacts the transmitter cover. 
4. Turn the jam screw an additional 1/2 turn counterclockwise to secure the 

cover. Application of excessive torque may strip the threads.
5. Verify that the covers cannot be removed.

Figure 2-4. Cover Jam Screw

Process Flange Orientation

Mount the process flanges with sufficient clearance for process connections. 
For safety reasons, place the drain/vent valves so the process fluid is directed 
away from possible human contact when the vents are used. In addition, 
consider the need for a testing or calibration input.

Cover Jam Screw
(1 per side)
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Mount the Transmitter Figure 2-5 illustrates a typical 3051S MultiVariable transmitter installation site 
measuring dry gas with an orifice plate.

Figure 2-5. Typical 3051S 
MultiVariable Installation Site

Mounting Brackets

The 3051S MultiVariable transmitter can be mounted to a 2-in. pipe or to a 
panel using an optional mounting bracket. The B4 Bracket (SST) option is for 
use with the Coplanar flange process connection. “Coplanar Flange Mounting 
Configurations” on page A-13 shows bracket dimensions and mounting 
configurations for the B4 option. Other bracket options are listed in Table 2-1.

When installing the transmitter to one of the optional mounting brackets, 
torque the bolts to 125 in-lb. (0,9 N-m). 

Table 2-1.  Mounting Brackets

 3051S MultiVariable

Process
Connections

RTD Cable 

Pt 100 RTD 
Sensor

Flow

Options Description Mounting Type Bracket Material Bolt Material
B4 Coplanar Flange Bracket 2-in. Pipe/Panel SST SST
B1 Traditional Flange Bracket 2-in. Pipe Painted Carbon Steel Carbon Steel
B2 Traditional Flange Bracket Panel Painted Carbon Steel Carbon Steel
B3 Traditional Flange Flat Bracket 2-in. Pipe Painted Carbon Steel Carbon Steel
B7 Traditional Flange Bracket 2-in. Pipe Painted Carbon Steel SST
B8 Traditional Flange Bracket Panel Painted Carbon Steel SST
B9 Traditional Flange Flat Bracket 2-in. Pipe Painted Carbon Steel SST
BA Traditional Flange Bracket 2-in. Pipe SST SST
BC Traditional Flange Flat Bracket 2-in. Pipe SST SST
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Flange Bolts

The 3051S MultiVariable transmitter can be shipped with a Coplanar flange or 
a Traditional flange installed with four 1.75-inch flange bolts. Mounting bolts 
and bolting configurations for the Coplanar and Traditional flanges can be 
found in Figure 2-6 on page 2-9. Stainless steel bolts supplied by Emerson 
Process Management are coated with a lubricant to ease installation. Carbon 
steel bolts do not require lubrication. No additional lubricant should be applied 
when installing either type of bolt. Bolts supplied by Emerson Process 
Management are identified by their head markings:

Bolt Installation
Only use bolts supplied with the Rosemount 3051S MultiVariable 
transmitter or sold by Emerson Process Management as spare parts. Use 
the following bolt installation procedure to:

1. Finger-tighten the bolts.
2. Torque the bolts to the initial torque value using a crossing pattern. For 

initial torque values, see Table 2-2.
3. Torque the bolts to the final torque value using the same 

crossing pattern. For final torque values, see Table 2-2.

Torque values for the flange and manifold adapter bolts are as follows:

Table 2-2.  Bolt Installation
Torque Values

Carbon Steel (CS) Head MarkingsB7M

316 B8M F593_*

Stainless Steel (SST) Head Markings

* The last digit in the F593_ head marking 
may be any letter between A and M.

F593_*

KM

660 
CL A

Alloy K-500 Head Marking

Bolt Material Option Code Initial Torque Value Final Torque Value
CS-ASTM-A449 Standard 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)

316 SST Option L4 150 in.-lb (17 N-m) 300 in.-lb (34 N-m)
ASTM-A-193-B7M Option L5 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)

Alloy K-500 Option L6 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)
ASTM-A-453-660 Option L7 150 in.-lb (17 N-m) 300 in.-lb (34 N-m)
ASTM-A-193-B8M Option L8 150 in.-lb (17 N-m) 300 in.-lb (34 N-m)
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Figure 2-6. Common Transmitter 
Assemblies 

Mounting Requirements

Impulse piping configurations depend on specific measurement conditions. 
Refer to Figure 2-7 on page 2-10 for examples of the following mounting 
configurations:

Liquid Flow Measurement
• Place taps to the side of the line to prevent sediment deposits on the 

process isolators.
• Mount the transmitter beside or below the taps so gases vent into the 

process line.
• Mount drain/vent valve upward to allow gases to vent.

Gas Flow Measurement
• Place taps in the top or side of the line.
• Mount the transmitter beside or above the taps so to drain liquid into 

the process line.

Steam Flow Measurement
• Place taps to the side of the line.
• Mount the transmitter below the taps to ensure that impulse piping will 

remain filled with condensate.
• In steam service above 250 °F (121 °C), fill impulse lines with water to 

prevent steam from contacting the transmitter directly and to ensure 
accurate measurement start-up.

NOTE
For steam or other elevated temperature services, it is important that 
temperatures at the transmitter process connection do not exceed the 
transmitter’s operating limits. 

4 x 1.75-in. 
(44 mm)

4 x 2.88-in. 
(73 mm)

A. Transmitter with 
Coplanar Flange

B. Transmitter with 
Coplanar Flange and 
Optional Flange 
Adapters

C. Transmitter with 
Traditional Flange and 
Optional Flange Adapters

D. Transmitter with 
Coplanar Flange and 
Optional Manifold and 
Flange Adapters

4 x 1.75-in. 
(44 mm) 4 x 1.50-in. 

(38 mm)

4 x 1.75-in. 
(44 mm)

4 x 2.25-in. 
(57 mm)
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