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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.

Within the United States, Emerson Process Management has two toll-free assistance
numbers.

Customer Central: 1-800-999-9307 (7:00 a.m. to 7:00 p.m. CST)
Technical support, quoting, and order-related questions.

North American Response Center:
Equipment service needs.
1-800-654-7768 (24 hours a day — Includes Canada)

For equipment service or support needs outside the United States, contact your local
Emerson Process Management representative.

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 product is designed to meet FCC and R&TTE requirements for a non-intentional
radiator. It does not require any licensing whatsoever and has no tank restrictions
associated with telecommunications issues.

This device complies with part 15 of the FCC rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must
accept any interference received, including interference that may cause undesired
operation.

AWARNING

When installing in hazardous areas, local regulations and specifications in applicable
certificates must be observed.

EMERSON.

www.rosemount.com
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Section 1

SAFETY MESSAGES

ROSEMOUNT

Introduction

Safety Messages .. ........coiiiiiiiniiiinnnnnnnns page 1-1
Manual Overview ........... . iiiiiinniennnnens page 1-2
ToolsandDocuments . ...............ciiiiinnnnnn. page 1-3

Procedures and instructions in this manual 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 safety messages listed at the beginning of each section before performing
an operation preceded by this symbol.

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

* Use the equipment only as specified in this manual. Failure to do so may
impair the protection provided by the equipment.

Explosions could result in death or serious injury.

« Verify that the operating environment of the transmitter is consistent with the
appropriate hazardous locations certifications.

+ Before connecting a HART®-based 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.

Electrical shock could cause death or serious injury.
+ Use extreme caution when making contact with the leads and terminals.

Any substitution of non-authorized parts or repair, other than exchanging the complete
transmitter head or probe assembly, may jeopardize safety and is prohibited.

Unauthorized changes to the product are strictly prohibited as they may unintentionally
and unpredictably alter performance and jeopardize safety. Unauthorized changes that
interfere with the integrity of the welds or flanges, such as making additional
perforations, compromise product integrity and safety. Equipment ratings and
certifications are no longer valid on any products that have been damaged or modified
without the prior written permission of Emerson Process Management. Any continued
use of product that has been damaged or modified without prior written authorization is
at the customer's sole risk and expense.

EMERSON.

www.rosemount.com

Process Management
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MANUAL OVERVIEW

1-2

This manual provides commissioning information for the Rosemount 5300
and 5400 Series Radar Transmitters.

Section 2: Rosemount 5300 Series Quick Installation Guide
+ Step 1. Mount the transmitter
» Step 2. Connect the wiring
» Step 3. Configure
« Safety instrumented systems (4-20 mA only)

Section 3: Rosemount 5300 Series Installation & Configuration
+ Step 1. Complete the QIG
+ Step 2. Complete the basic configuration
» Step 3. Complete the advanced configuration
» Step 4. Verification
» Step 5. Common problems and recommended actions
+ Step 6. Archive files
Section 4: Rosemount 5300 Series Commissioning
» Verification
» Configuration
» Verification procedure

Section 5: Rosemount 5400 Series Quick Installation Guide
+ Step 1. Mount the transmitter
+ Step 2. Connect the wiring
» Step 3. Configure
+ Safety instrumented systems (4-20mA only)
Section 6: Rosemount 5400 Series Installation & Configuration
+ Step 1. Complete the QIG
+ Step 2. Complete the basic configuration
» Step 4. Verification
+ Step 5. Archive files
Section 7: Rosemount 5400 Series Commissioning
« Verification
» Configuration
» Verification procedure
Appendix A: Commissioning Checklist
+ Commissioning checklist
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TOOLS AND The following tools and documents are recommended to use during the
DOCUMENTS installation and commissioning procedures:

Rosemount 5300 and Rosemount 5400

* Field Communicator 375/475 /
laptop with Rosemount Radar Master or AMS

*  HART modem / FOUNDATION Fieldbus modem

*  Multimeter

» Screw driver, Phillips 2 mm or flat head 6 mm (for wire terminals)
« Screw driver, flat head 8 mm (for external ground screw)

» Adjustable spanner (for cable glands)

*  Wrench, 54 mm (to install or remove the transmitter head)

Rosemount 5300
« Allen key, 3 mm, 4 mm, and 5 mm (to loose and fix the weight)
+ Allen key, 2 mm (to secure the coaxial probe)
» Hack saw (to shorten the rigid probes)
» Heavy duty nipper (to shorten the flexible probes)
+ Dirilling fixture (to mount the centrering discs)

Rosemount 5400
« Allen key, 3 mm (to exchange the cone antennas)

Documents Rosemount 5300

Rosemount 5300 Series Superior Performance Guided Wave Radar
Reference Manual (Document No. 00809-0100-4530)

Rosemount 5300/5400 Series with HART to Modbus Converter Manual
Supplement (Document No. 00809-0500-4530)

Rosemount 5300 Series - Using Guided Waver Radar for Level in High
Pressure Steam Applications Technical Note
(Document No. 00840-0100-4530)

Rosemount 5300 Series Superior Performance Guided Wave Radar Level
and Interface Transmitter Quick Installation Guide
(Document No. 00825-0100-4530)

Rosemount 5400

Rosemount 5400 Series Two-Wire Radar Level Transmitter Reference
Manual (Document No. 00809-0100-4026)

Rosemount 5400 Series Two-Wire Radar Level Transmitter with
FouNDATION™ Fieldbus Reference Manual (Document No. 00809-0100-4032)

Rosemount 5400 Series Safety Manual - Rosemount 5400 Series (4-20 mA
only) Manual Supplement (Document No. 00809-0400-4026)

Rosemount 5400 Series Superior Performance Two-Wire Non-Contacting
Radar Level Transmitter Quick Installation Guide
(Document No. 00825-0100-4026)

1-3
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Section 2

SAFETY MESSAGES

ROSEMOUNT

5300 Quick Installation Guide

Safetymessages . ...........coiiiiiiii i i page 2-1
Quick Installation Guide . . ................. ... .. ... page 2-3

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 ). Please
refer to the following safety messages before performing an operation
preceded by this symbol.

Failure to follow safe installation and servicing guidelines could result in death or
serious injury:

Make sure only qualified personnel perform the installation.

Use the equipment only as specified in this manual. Failure to do so may impair the
protection provided by the equipment.

Do not perform any services other than those contained in this manual unless you are
qualified.

Process leaks could result in death or serious injury.

Make sure that the transmitter is handled carefully. If the Process Seal is damaged, gas
might escape from the tank if the transmitter head is removed from the probe.

AWARNING

High voltage that may be present on leads could cause electrical shock:

Probes covered with plastic and/or with plastic discs may generate an ignition-capable
level of electrostatic charge under certain extreme conditions. Therefore, when the
probe is used in a potentially explosive atmosphere, appropriate measures must be
taken to prevent electrostatic discharge.

EMERSON.

www.rosemount.com

Process Management
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AWARNING

This installation guide provides basic guidelines for the Rosemount 5300 Series. Refer to
Rosemount 5300 Series Reference Manual (Document No. 00809-0100-4530) for more
instructions. The manual and this Quick Installation Guide (QIG) are also available
electronically on www.rosemount.com.

Failure to follow safe installation and service guidelines could result in death or
serious injury

+ Make sure the transmitter is installed by qualified personnel and in accordance
with applicable code of practice.
» Use the equipment only as specified in this QIG and the Reference Manual.
Failure to do so may impair the protection provided by the equipment.
» Do not perform any services other than those contained in this manual unless you
are qualified.
Explosions could result in death or serious injury
» Verify that the operating environment of the transmitter is consistent with the
appropriate hazardous locations specifications. See section Product Certifications
in the Quick Installation Guide.
To prevent ignition of flammable or combustible atmospheres, disconnect power
before servicing.
Before connecting a HART®, FOUNDATION™ fieldbus, or Modbus based
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.
+ To avoid process leaks, only use o-rings designed to seal with the corresponding
flange adapter.

Electrical shock can result in death or serious injury

« Avoid contact with the leads and terminals. High voltage that may be present on
leads can cause electrical shock.

* Make sure the main power to the Rosemount 5300 Series transmitter is off and
the lines to any other external power source are disconnected or not powered
while wiring the transmitter.

Probes with non-conducting surfaces
* Probes covered with plastic and/or with plastic discs may generate an
ignition-capable level of electrostatic charge under certain extreme conditions.
Therefore, when the probe is used in a potentially explosive atmosphere,
appropriate measures must be taken to prevent electrostatic discharge.

Any substitution of non-authorized parts or repair, other than exchanging the complete
transmitter head or probe assembly, may jeopardize safety and is prohibited.

Unauthorized changes to the product are strictly prohibited as they may unintentionally
and unpredictably alter performance and jeopardize safety. Unauthorized changes that
interfere with the integrity of the welds or flanges, such as making additional
perforations, compromise product integrity and safety. Equipment ratings and
certifications are no longer valid on any products that have been damaged or modified
without the prior written permission of Emerson Process Management. Any continued
use of product that has been damaged or modified without prior written authorization is
at the customer's sole risk and expense.

2-2
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QUICK INSTALLATION
GUIDE

Step 1. Mount The
Transmitter

Transmitter
Housing

_-l— Flange
Probe § 3
Gasket /
= &
: " Tank Flange
Nut
Adapter Sealant on
threads (NPT)
Probe or
Gasket (BSP/G)
R
\Tank Flange/
Process
Connection

Nut

Tri-Clamp
Probe
Gasket Clamp
Tank —

Tank Connection with Flange
1. Place a gasket on top of the tank
flange.

2. Lower the probe with flange into the
tank.

3. Tighten the bolts and nuts with
sufficient torque regarding flange and
gasket choice.

4. Loosen the nut that connects the
housing to the probe and rotate the
housing to the desired direction.

5. Tighten the nut.

Threaded Tank Connection

1. For adapters with BSP/G threads,
place a gasket on top of the tank
flange.

2. Lower the probe into the tank.

3. Mount the adapter into the process
connection.

4. Loosen the nut that connects the
housing to the probe and rotate the
housing to the desired direction.

5. Tighten the nut.

NOTE
For adapters with NPT threads,
pressure-tight joints require a sealant.

Tri-Clamp Tank Connection
1. Place a gasket on top of the tank
flange.

2. Lower the transmitter and probe into
the tank.

3. Fasten the Tri-Clamp to the tank with a
clamp.

4. Loosen the nut that connects the
transmitter housing to the probe
slightly.

5. Rotate the transmitter housing so the
cable entries/display face the desired
direction.

6. Tighten the nut.

2-3
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Refer to Rosemount 5300 Series Reference Manual (Document No.
00809-0100-4530) for details regarding the mounting of transmitter

head/probe.

Transmitter
housing

Bracket

Probe

w

Bracket Clamping
brackets

Transmitter
housing

Transmitter
housing

Probe

Horizontal mounting |

Bracket Mounting, on Wall

1. Mount the bracket directly to the wall
with screws suitable for the purpose.

2. Mount the transmitter with probe to the
bracket and secure the installation with
the three supplied screws.

Bracket Mounting, on Pipe

1. Put the two U-bolts through the holes
of the bracket. Holes are available for
both vertical and horizontal pipe
mounting.

2. Put the clamping brackets on the
U-bolts and around the pipe.

3. Fasten the bracket to the pipe using
the four supplied nuts.

4. Mount the transmitter with probe to the
bracket and secure with the three
supplied screws.

See the Rosemount 5300 Series
Reference Manual (Document No.
00809-0100-4530) for more installation
details.
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Remote Housing

1. Remove the transmitter head from the
probe by unscrewing the M50 nut.

M50 nut

2. Mount the probe in the tank.

3. Mount the bracket to the pole, making
sure the distance between the probe
and bracket does not exceed the
length of the remote connection.

* Put the two U-bolts through the
holes of the bracket. Several holes
are available for vertical/horizontal
pipe mounting.

* Put the clamping brackets on the
U-bolts and around the pipe.

Y
o)
‘ /

U-bolt  Bracket Clamping - Use the supplied nuts to fasten the
brackets

bracket to the pipe.

4. Fasten the housing support to the
bracket using the M6 screws. The
screws are threaded through the top
of the mounting bracket and into the
housing support.

5. Mount the probe housing on the
probe, making sure that the M50 nut
is properly tightened.

6. Connect the transmitter head on the
housing support, making sure that the
M50 nut is properly tightened.

2-5
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Step 2. Connect The It is recommended that shielded twisted pair wiring (18-12 AWG) suitable for
Wiring the supply voltage be used and, if applicable, approved for use in hazardous

areas. For electrical information, such as power supply, see diagrams and
drawings for HART, Modbus, and FOUNDATION fieldbus on the following

pages.
To Connect the 1. Make sure the housing is grounded (including IS ground inside Terminal
Transmitter compartment) according to Hazardous Locations Certifications, national

and local electrical codes.
2. Verify that the power supply is disconnected.
3. Remove the terminal block cover (see picture below).

4. Pull the cable through the cable gland/conduit. For Explosion-proof /
Flameproof installations, only use cable glands or conduit entry devices
certified Explosion-proof or Flameproof. Install wiring with a drip loop
where the bottom of the loop must be lower than the cable/conduit entry.

To connect the wires, see the illustrations on the following pages.
Use the enclosed metal plug to seal any unused port.
Tighten the cable gland.

© N oG

Mount the cover and make sure it is fully engaged to meet
Explosion-proof requirements (adapters are required if M20 glands are
used).

For ATEX, IECEx, NEPSI, INMETRO, and TIIS installations, lock the
cover with the locking screw.

9. Connect the power supply.

NOTE
Use PTFE tape or other sealant at the NPT threads in the Cable Entries.

Terminal Block

Terminal
/ Block
Cover Terminals for
signal and
power supply
— Cable Entry, Cable Entry, %z in.
Y in. NPT - 14 NPT - 14 or
or M20x1.5 M20x1.5 adapter
adapter Internal
Ground Screw
Locking screw
External Ground Remove the orange, 9
Screw protective, plastic plugs, used

for transportation.
Seal any unused port with the
enclosed metal plug.

2-6
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HART Communication The Rosemount 5300 Series transmitter operates with power supply ranging

from 16-42.4 Vdc (16-30 Vdc in IS applications, 20-42.4 Vdc in
Explosion-proof / Flameproof applications and in Non-Sparking / Energy
Limited applications).

All configuration tools for HART communication, such as the Field
Communicator and Rosemount Radar Master (RRM), require a minimum load
resistance (R ) of 250 Q within the loop in order to function properly, see

diagrams below.
Non-Intrinsically Safe Power Supply

Field Rosemount 5300
Series Transmitter

Power Load Resistance
Supply 250 O
—
+ | I

NOTE

Rosemount 5300 Series Transmitters with Flameproof/Explosion-proof
Output have a built-in barrier; no external barrier needed.

Intrinsically Safe Power Supply

Field Rosemount 5300
PC HART Communicator Series T(gnsmitter

LI

—

App?oved
IS Barrier

For IS Parameters, see the Product Certifications chapter in the
Rosemount 5300 Series Reference Manual (Document No. 00809-0100-4530).
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Type n Approvals : Non-Sparking / Energy Limited Power Supply

Power Load Resistance
Supply 250 O

Field Rosem(_)unt 5300 Series
Comunicator Transmitter

(]

HART: U,=424V

Load Limitations

The Field Communicator requires a minimum load resistance of 250 Q within
the loop to function properly. The maximum load resistance can be obtained

from the following diagrams.

Non-Hazardous Installations, and

Non-Sparking / Energy Limited Power Supply

R(Q)

1400 4387 - — - — —— —— ———————_ __
1200
1000

Operating
region

1 L L
10 16 20 30 40

s Ue(V)
50

R(Q): Maximum Load Resistance
Ug(V): External Power Supply Voltage

Intrinsically Safe Installations

s Ue(V)

1 L
10 16 20 30 40 50

R(Q): Maximum Load Resistance
Ug(V): External Power Supply Voltage

Explosion-proof/Flameproof (Ex d)
Installations

|
i
|
|
i
Operating |
400 348 - - 1 region |
! i
424
L L s Ug(V)
10 20 30 40 50

R(Q2): Maximum Load Resistance
Ug(V): External Power Supply Voltage

NOTE

For Flameproof / Explosion-proof installations, the diagram is only valid if the
HART load resistance is at the + side and if the - side is grounded. Otherwise,
the load resistance value is limited to 435 Q.

NOTE

Rosemount 5300 Series Transmitters with Flameproof/Explosion-proof
Output have a built-in barrier; no external barrier needed.
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FOUNDATION fieldbus

The Rosemount 5300 Series transmitter, FOUNDATION fieldbus version,
operates with power supply ranging from 9-32 Vdc (9-30 Vdc in IS
applications and 16-32 Vdc in Explosion-proof / Flameproof and in
Non-Sparking / Energy Limited applications). FISCO, IS applications: 9-17.5
Vdc.

Non-Intrinsically Safe Power Supply

Rosemount 5300 Series
Transmitter

{1
Fieldbus —g
Modem PC

Field Communicator

NOTE
Rosemount 5300 Series Transmitters with Flameproof/Explosion-proof
Output have a built-in barrier; no external barrier needed.

Intrinsically Safe Power Supply

Rosemount 5300

Serig/s/ I(ansmitter Approved IS Barrier

Power *
Supply

Fieldbus —=
Modem PC

Field Communicator

For IS Parameters, see the Product Certifications chapter in the
Rosemount 5300 Series Reference Manual (Document No. 00809-0100-4530).

2-9
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Type n Approvals : Non-Sparking / Energy Limited Power Supply

Rosemount 5300 Series
Transmittf.\r

+
Power
Supply
.
Fieldbus —
Field Modem
Communicator
RS-485 with Modbus The 5300 Series RS-485 with Modbus communication transmitter version
communication operates using a power supply ranging from 8-30 Vdc (max. rating). See the

Rosemount 5300/5400 Series with HART to Modbus Converter Manual
Supplement (Document No. 00809-0500-4530) for details.

Power Consumption:

< 0.5 W (with HART address=1)

< 1.2 W (incl. four HART slaves)

If it is the last
‘transmitter on the
‘bus, connect the
.120Q termination
.resistor.

[ W

+ Power
Supply

A
1200 ¥ 3¢ . ¢ (31200

NOTE
Rosemount 5300 Series Transmitters with Flameproof/Explosion-proof
Output have a built-in barrier; no external barrier needed.
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Step 3. Configure

Installing the Rosemount
Radar Master Software

Configuration using the
Rosemount Radar
Master Software

If the transmitter is pre-configured at the factory, it is only necessary to
proceed with the following steps if you need to verify or change the settings.

Basic configuration can easily be done either with the Rosemount Radar
Master (RRM), a Field Communicator, the AMS™ Suite, DeltaV®, or any other
DD (Device Description) compatible host system. For advanced configuration
features, RRM is recommended.

The Rosemount Radar Master Guided Setup includes a Wizard for Basic
Configuration and a Device Specific Setup. These are sufficient for most
cases. Further configuration options are available using the Setup Functions,
described in the Rosemount 5300 Series Reference Manual (Document No.
00809-0100-4530).

Configuration with the Rosemount Radar Master Guided Setup is described
on the following pages and the corresponding Field Communicator fast key
sequence and FOUNDATION fieldbus parameters are given.

Help is accessed by selecting the Contents option from the Help menu. Help
is also available through a Help button in most windows.

The configuration instructions in this Quick Installation Guide cover standard
installations. For more complicated situations, e.g interface applications or for
installations that have disturbing objects within the radar beam etc, see the
Rosemount 5300 Series Reference Manual (Document No.
00809-0100-4530).

To install the Rosemount Radar Master (RRM) software:

1. Insert the installation CD into your CD-ROM drive.

2. Follow the instructions. If the installation program does not start
automatically, run Setup.exe from the CD.

1. Start the Radar Master software (Programs>Rosemount>Rosemount
RadarMaster).

2. Connect to the desired transmitter. Once the transmitter is connected,
the Guided Setup window appears automatically.

? Guided Setup ‘

Step 1:
In the "wizard dialag you will be quided through a few basic steps in order to

get the device up and running. More configuration parameters are available
in the individual Setup dialogs [see Setup menu)

Run Wizard — ® {‘ Flun Wizard for guided setup
@ ﬂ Device specific sstup

@ g Restart the Device

@ J Yiew live values from device
@ J Aichive Device

Close

3. Click the “Run Wizard for guided setup” button. Follow the instructions
for a Basic Configuration and you will be guided through a short
transmitter installation procedure.

2-11



Reference Manual
00809-0600-4026, Rev BA

Rosemount Process Radar December 2011

2-12

4. The first window in the Configuration Wizard presents general

information such as Device Model (5301 / 5302 / 5303), serial number,
Probe Type, Probe Length, communication protocol, and device
address. Check that the information complies with the ordering
information and click Next.

. The General window lets you enter Tag, Message'", Descriptor("), and

Date("). This information is not required for operation of the transmitter
and can be left out if desired. Fast Key Sequence [2, 2, 1]. Click Next and
the following window appears (Probe).

<« Configuration Wizard - Probe
“Verify that the Probe Tupe and Probe Length are conect. Normaly these parameters are configured at factory.
Yau can extend the Hold Off Distance/UNZ ta black aut disturbing echoes in the near 2one. Please note that all echoes appearing
above the Held Off DistanceUNZ wi be disregarded of by the devics
Frobe Type
Flesible Single - »2%
Frobe Length oL
0850 m Hold OFf Distance/UNZ I J L
Hold Off Distance/UNZ
0,000 m
Fiobe Lengh
<< Previous ‘ [Hewss 3| Cancel Help

6. Verify that the parameters in the Probe window are correct. The

parameters are normally configured at the factory, but can be changed if,
for example, the probe is cut in the field, or if disturbing objects in the
near zone need to be blocked out (Hold Off Distance/Upper Null Zone
(UNZ)).

Fast Key Sequence [2, 1, 2].

FOUNDATION fieldbus parameters:

TRANSDUCER 1100>PROBE_TYPE

TRANSDUCER 1100>PROBE_LENGTH

TRANSDUCER 1100>GEOM_HOLD_OFF_DIST

(1)  Only for HART communication.
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Click Next and the following window appears (Geometry).

T Confguration Wizard “Geomelry
Ener nermalyfrom the ugper side of the tark flange
down o the terk botiom]

This parameter is used for calculting thelevel valus (fark bottom = 2210 level)
Tark Height [F)
100 m
-
Mounting Type -%E
Mozzle S Upper Reference Point
Pipe/Chamber/Nozal Inner Diameter Moz Height i |
3in -
Nozzle Height
e

Tark Height (R)

<< Previows | [Her | Cameel | Hop |

7. Enter Tank Height, the distance from the Upper Reference Point to the
Lower Reference Point (which is the tank bottom in the screenshot
above), making sure it is as accurate as possible. See Configuration in
the Rosemount 5300 Series Reference Manual (Document No.
00809-0100-4530) for details.

Set Mounting Type. Set Diameter if Mounting Type is Nozzle or
Pipe/Chamber. Set Nozzle Height if Mounting Type is Nozzle.
Fast Key Sequence [2, 1, 3]

FOUNDATION fieldbus parameters:

TRANSDUCER 1100>GEOM_TANK_HEIGHT

TRANSDUCER 1100>MOUNTING_TYPE

TRANSDUCER 1100>PIPE_DIAMETER

TRANSDUCER 1100>NOZZLE_HEIGHT

2-13
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Click Next and the following window appears (Tank Environment).

% Configuration Wizard - Environment

Select the MeasLrement Mode you wish to use for this device and enter the disleciric constant of the product in the tank.

Define the inthe tark The device willbe optimized for the selected sandition.
HOTE! For best perfermance chosse onlif applicable and not mere than twa optians.

bleasurement Hode Product Level and Interface Level
€ Liquid Prochuct Level Upper Product Dielectic Canstant

" Solid Product Level 2500

€ Intertace Level with submerged probe

& Product Level and Interface Level

Process Condition
Product Distance
I Rapid Level Changes [>40mmes, >1.5'45)

Upper

Product Level product

o Lower
niertace Level product

« F’lev\uus‘ Hews> ]| Cancel ‘ Help ‘

8. In the Environment window, select Measurement Mode. If the surface is

moving - up or down at rates over 40 mm/s (1.5 in./s), the Rapid Level
Changes box should also be selected. Enter the Upper Product
Dielectric Constant (icons for help functions are available to the right).
For Interface Level with Submerged Probe and Product and
Interface measurement modes, it is important that the dielectric
constant value is exact.

See the Rosemount 5300 Series Reference Manual (Document No.
00809-0100-4530) for details.

Fast Key Sequence [2, 1, 4]

FOUNDATION fieldbus parameters:

TRANSDUCER 1100>MEAS_MODE

TRANSDUCER 1100>PRODUCT_DIELEC_RANGE

TRANSDUCER 1100>UPPER_PRODUCT_DC

TRANSDUCER 1100>ENV_ENVIRONMENT
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Click Next and the following window appears (Volume).

[ Configuration Wizard - Volume =i

1Folume Calculation is desited shoose caloulation method Strapping table is used when high acouracy is preferied. Chooss ideal
tank shape method if high acuracy is not necessay.

Wolume Calculation Method Ideal Vertical Cylinder
£ None Diameter [L1) 1 <&
T
" Shapping Table ELL
- i Sobl Tk Length L2)
el Spheical Tani o

& Ideal Veitical Cyindar Volume Dffsst
£ Ideal Horzantal Cylinder 0000 ma I
£ Ideal Vertioal Bullet

" Ideal Horzontal Bullet

<« Provius | [

Coroel | Heb |

9. If volume calculation is desired, choose a pre-defined Volume
Calculation Method and tank dimensions based on a tank shape that
corresponds to the actual tank. Choose Strapping Table if the actual
tank does not match any of the available pre-defined tank options, or if
high volume accuracy is desired.

Choose None if volume calculation is not desired.
Fast Key Sequence [2, 1, 5]

FOUNDATION fieldbus parameters:

TRANSDUCER 1300>VOL_VOLUME_CALC_METHOD
TRANSDUCER 1300>VOL_IDEAL_DIAMETER

TRANSDUCER 1300>VOL_IDEAL_LENGTH

TRANSDUCER 1300>VOL_VOLUME_OFFSET

Click Next and the following window appears (Analog Output).

'S’ Configuration Wizard - Analog Out 1 =l

Choose the output source that should be sed for the analag out [FY]

Drefine the upper and lower range for the selected output source. The rang: donot have to geomety

Choose the alam mode to be used for analog out,

Oulput Saurce (P

Level E
Upper Range Value [20mé) Upper Sensar Limit ADul 1

0850 m [ 1000 m
Lower Range Yalue [4 md) Lorer Sensor Limt ADu 1 278

000 m 0150 m

‘ mal__r©

Alarm Mode ADut 1 3
High Curtert: - R S—

ceprmious | [THERSS | Cancal Help

NOTE

The 4-20 mA range must not include the upper transition zone, the lower
transition zone, or the upper null zone. See the Reference Manual
(Document No. 00809-0100-4530) for details.
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1.

12.

. This step is not applicable for FOUNDATION fieldbus. The parameters are

entered in the Al-block instead.

Fast Key Sequence [2, 1, 6]

For HART communication, choose Primary Variable, PV.

Specify the analog output range by setting the Upper Range Value (20
mA) and the Lower Range Value (4 mA) to the desired corresponding
level values.

The Alarm Mode specifies the output state when a measurement error
occurs. Choose between the following:

High: 21.75 mA (standard) or 22.5 mA (Namur)

Low: 3.75 mA (standard) or 3.6 mA (Namur)

Freeze: the output current is set to the last valid value at the time when
the error occurs.

Click Next.

Continue with Steps 2 to 5 in the Guided Setup window:

Step 2: Device specific setup might advise you to make further
configurations. Fast Key Sequence [2, 1, 7, 2].

Step 3: Restart the device to make sure all configuration changes are
properly activated.

Step 4: View live values from the device to verify that the transmitter
works correctly.

Step 5: Make a complete backup of the device.

The Basic Configuration with the Radar Master Wizard is now finished.
Proceed with the Device Specific Setup to see which additional
configuration is needed. It will recommend to calibrate Vapor
Compensation or Probe End Projection, or to perform a Trim Near Zone
if it needs to be done. For further information, see the Rosemount 5300
Series Reference Manual (Document No. 00809-0100-4530).

% Guided Setup
Step 1:
In the Wizard dislog you will be guided thiough a few basic steps in order to
get the device up and unning. More configuiation parameters are available
in the individual Setup dislags (see Setup menu)

Step 1: Run Wizard [y} Run Wizard for guided setup

Step 2: Device specific setup (@ % | Device specific setun

Step 3: Restart the device
Step 4: View live values from the device

Step 5: Make a complete backup of the device

(3) &%) Restart the Device
@ Wigw live values fiom device
) Archive Device

Close

For Signal Quality Metrics information and further configuration, see the
Rosemount 5300 Series Reference Manual (Document No.

00809-0100-4530).
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Setup - Modbus Communication Parameters

For transmitters with the Modbus option, do the following to configure the
communication parameters:

1. In the Setup menu select General. The following window appears.

General - [LT-89]

SE)]%]

Protacol

Part

1

Eonmunication |

Device Tag 1

Units |

LCD

HART Seitings Modbus Setup
COMB

Device Address

Burst Mode
Burst Mode Cd Number

= O T —
Enable Burst Mode

Read Store

Close: Help

2. Choose the Communication tab.

Modbus Setup

The Modbus Setup window lets you configuie Modbus commurication
parameters to match the communication settings of the connected host.

& {Enier Modbus communication selings

ModbusProtocol — [Modbus ATU. =]
Address £

Baud Rate Er
Dala Bits = =
Py [Wore =]
Stop Bits ane =

" Enter user defined cammurication settings stiing [sdvanced)

_

Modbus String

oK j Cancel I Help

|

3. Enter the desired Modbus communication settings.



Reference Manual
00809-0600-4026, Rev BA

Rosemount Process Radar December 2011

Safety Instrumented
Systems (4-20 mA only)

2-18

The following section is applicable to the Rosemount 5300 Prior-Use option
(Special certification: QS). Additional Safety Instrumented Systems
information is available in the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530). The manual is available electronically at
www.rosemount.com or by contacting an Emerson Process Management
representative.

To identify a 5300 Prior-Use option transmitter:

« Verify the QS option code in the model code, on the label affixed to the
outside of the transmitter head or

» Field Communicator: Fast Key Sequence [1, 7, 8]. Verify that the
Prior-Use safety device is ON or

* Open Rosemount Radar Master, right click on the device, and select
Properties. Verify that the Safety Device (QS Option) is present

Installation

The device should be installed and configured as a level sensing device per
manufacturer’s instructions. The materials must be compatible with process
conditions and process fluids. No special installation is required in addition to
the standard installation practices outlined in this document.

Environmental limits are available in the Rosemount 5300 Series Reference
Manual (Document No. 00809-0100-4530), Appendix A: Reference Data.

The loop must be designed so the terminal voltage does not drop below the
minimum input voltage, see values in Table 4, when the transmitter output is
22.5 mA.

Table 4. Minimum input voltage (U;) at different currents

Current
3.60 mA 3.75 mA 21.75 mA 22.50 mA

Minimum input voltage (U))

Hazardous
approval

Non-Hazardous
Installations and

S 16 Vdc 16 Vdc 11 Vdc 11 Vdc
Intrinsically Safe
Installations
Explosion-proof /
Flameproof 20 Vdc 20 Vdc 15.5 Vdc 15.5 Vdc

Installations

Configuration

Use a HART-compliant master, such as Rosemount Radar Master or Field
Communicator to communicate with and verify configuration of the
Rosemount 5300. A full review of configuration methods is available in the
Rosemount 5300 Series Reference Manual (Document No.
00809-0100-4530).

NOTE

The Rosemount 5300 Series transmitter is not safety-rated during
maintenance work, configuration changes, multidrop, loop test, or other
activity that affects the Safety Function. Alternative means should be used to
ensure process safety during such activities.
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Damping

User adjusted damping affects the transmitter’s ability to respond to
process changes. Therefore, the damping values + response time should
not exceed the loop requirements.

Alarm and Saturation Levels

DCS or safety logic solver should be configured to match transmitter
configuration. Table 5 identifies the alarm levels available and their
operation values.(")

Table 5. Alarm levels and operation values

Rosemount Alarm Level

Normal Operation

3.75 mA™M 4 mA 20 mA 21.75 mA®
3.9mA 20.8 mA
low saturation high saturation

Namur Alarm Level

Normal Operation

| | |
3.6 mA(» 4 mA 20 mA 22.5 mA@
3.8 mA 20.5 mA
low saturation high saturation

(1) Transmitter Failure, hardware or software alarm in Low position.
(2) Transmitter Failure, hardware or software alarm in High position.

It is assumed that the current output signal is fed to a Safety Integrity Level
2 (SIL2) -compliant analog input board of a safety logic solver. For
instructions on alarm level settings, see the Rosemount 5300 Series
Reference Manual (Document No. 00809-0100-4530), “Analog Output
(HART)” section.

NOTE
Only the High or Low Alarm Mode can be used for the Safety Function. Do not
choose Freeze Current as an error will not be announced in the current loop.

Write Protection

A Rosemount 5300 transmitter can be protected from unintentional
configuration changes by a password protected function. It is
recommended to use write protection described in the Rosemount 5300
Series Reference Manual (Document No. 00809-0100-4530), “Write
Protecting a Transmitter” section.

Site Acceptance

Atfter the installation and configuration, proper operation of the transmitter
should be verified. A site acceptance test is therefore recommended. The
proof test outlined in this section can be used for this.

In certain cases, the transmitter does not go into the user defined alarm state. For example,
in case of a short circuit, the transmitter goes into High Alarm state even if Low Alarm has
been configured.
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Operation and The Rosemount 5300 Series Prior-Use option must be tested at regular
Maintenance intervals to confirm that the overfill and empty tank protection function result in

the desired system response. The following proof test is recommended. If an
error is found in the safety functionality, the measuring system must be
switched out of service and the process held in a safe state by means of other
measures.

Proof test results and corrective actions taken must be documented at
www.emersonprocess.com/rosemount/safety.

The required proof test intervals depend on the transmitter configuration and
process environment. Refer to the reference manual and the Failure Modes,
Effects, and Diagnostic Analysis (FMEDA) report for further information.

Proof test

This test detects approximately 95% of the possible Dangerous Undetected
(DU) failures of the transmitter including the sensor element, not detected by
the transmitter’s automatic diagnostics. See the Rosemount 5300 Reference
Manual (Document No. 00809-0100-4530) for additional details and
instructions. Prior to this test, the echo curve should be inspected to ensure
no disturbing echoes affecting the measurement performance are present in
the tank.

Required tools: Field Communicator and mA meter.

1. Bypass the safety logic solver or take other appropriate actions to avoid
false trip.

2. Disable write protection if the function is enabled.

3. Using Loop Test, enter the mA value representing a high alarm current
output. Verify that the analog current reaches that value using the
reference meter.

This tests for compliance voltage problems, such as a low loop power
supply voltage or increased wiring resistance.

4. Using Loop Test, enter the mA value representing a low alarm current
output. Verify that the analog current reaches that value using the
reference meter.

This tests for possible quiescent current related failures.

5. Perform a two-point calibration check of the transmitter by applying level
to two points on the probe within the measuring range("). Verify that the
current output corresponds to the level input values using a known
reference measurement.

This step verifies that the analog output is correct in the operating range
and that the Primary variable is properly configured.

6. Enable write protection.
7. Restore the loop to full operation.

8. Remove the bypass from the safety logic solver or otherwise restore
normal operation.

9. Document the test result for future reference.

Inspection Visual Inspection

It is recommended to inspect the probe for possible build up or clogging.
(1) For best performance, use the 4 - 20 mA range points as calibration points.
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Special Tools

Not required.

Product Repair

All failures detected by the transmitter diagnostics or by the proof test must be
reported. Feedback can be submitted electronically at
www.emersonprocess.com/rosemount/safety (Contact Us).

The 5300 is repairable by major component replacement. Additional
information is available in the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530).

References Specifications

The Rosemount 5300 must be operated in accordance with the functional and
performance specifications provided in the Rosemount 5300 Series
Reference Manual (Document No. 00809-0100-4530), Appendix A:
Reference Data.

Failure Rate Data

The FMEDA report includes failure rates and common cause Beta factor
estimates. The full report is accessible at
www.emersonprocess.com/rosemount/safety/PriorUse.htm.

Useful Lifetime

The established failure rates of electrical components apply within the useful
lifetime, which should be based on experience. According to IEC 61508-2,
7.4.7.4, note 3, the useful lifetime often lies within a range of 8 to 12 years.

2-21



Reference Manual
00809-0600-4026, Rev BA
Rosemount Process Radar December 2011

2-22



Reference Manual
00809-0600-4026, Rev BA
December 2011

Rosemount Process Radar

Section 3

SAFETY MESSAGES

ROSEMOUNT

5300 Installation & Configuration

Safetymessages . ...........coiiiiiiii i i page 3-1
Installation & Configuration . ....................... page 3-2

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 ). Please
refer to the following safety messages before performing an operation
preceded by this symbol.

Failure to follow safe installation and servicing guidelines could result in death or
serious injury:

Make sure only qualified personnel perform the installation.

Use the equipment only as specified in this manual. Failure to do so may impair the
protection provided by the equipment.

Do not perform any services other than those contained in this manual unless you are
qualified.

Process leaks could result in death or serious injury.

Make sure that the transmitter is handled carefully. If the Process Seal is damaged, gas
might escape from the tank if the transmitter head is removed from the probe.

AWARNING

High voltage that may be present on leads could cause electrical shock:

Probes covered with plastic and/or with plastic discs may generate an ignition-capable
level of electrostatic charge under certain extreme conditions. Therefore, when the
probe is used in a potentially explosive atmosphere, appropriate measures must be
taken to prevent electrostatic discharge.

EMERSON.

www.rosemount.com

Process Management
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INSTALLATION &
CONFIGURATION

Step 1. Complete the QIG  Follow the instructions provided in Section 2: 5300 Quick Installation Guide.

Step 2. Complete the Basic Configuration Parameters
Basic Configuration « HART/FF Address

+ Device Tag

¢ Measurement Units
* Tank Geometry

Figure 3-1. Tank Geometry

Hold Off/
Upper Null Zone

Probe

Product Level Length

Interface
Level

* Probe Type
* Hold Off/Upper Null Zone

Tank Height

This parameter should only be changed if there are disturbing objects
close to the antenna, e.g. nozzle disturbances. No valid measurements

are possible above the Hold Off Distance.
* Measurement Mode
* Rapid Level Changes
+ Dielectric Constant
* Volume Configuration

For volume calculations, you can choose one of the standard tank
shapes or the strapping option. Choose None if volume calculation is

not used.
* Analog Output (HART)
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Figure 3-2. Example of Range
Value settings (HART)

Upper Transition Zone

N
(=]
o
e T
ProductLevel [ ———— t— | e
c
©
14
4 mA Lower
—
p— Range Value
l (LRV) = 0%

Lower Transition Zone - —f—————————— F===

T ]

For more information, see the Rosemount 5300 Series Reference
Manual (Document No. 00809-0100-4530) section “Basic
Configuration Parameters”.

+ Al Block (FOUNDATION Fieldbus)

A minimum of four parameters are required to configure the Al Block:

1. Channel - Corresponds to the desired sensor measurement

2. L_TYPE - Defines the relationship to the desired output of the Al
Block. Direct or indirect root.

3. XD_SCALE - Include 0%, 100%, and engineering units.
4. OUT_SCALE - Include 0%, 100%, and engineering units.

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “FOUNDATION Fieldbus Overview”.

Basic Configuration Using Rosemount Radar Master

1. Start the Guided Setup
2. Start the Configuration Wizard

3. Click the Device specific setup button
This will show if any additional configuration is needed.

4. Restart the transmitter
5. View live values from the device
6. Backup
For more information, see the Rosemount 5300 Series Reference Manual

(Document No. 00809-0100-4530) section “Basic Configuration Using
Rosemount Radar Master”.
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Basic Configuration Using a Field Communicator

Figure 3-3. Field Communicator Menu Tree corresponding to Device Revision 3

3-4

Process Variables 1Variable Mapping | —— ~| 1 Primary Variable
N A 2 Probe 2 2nd
; ;rl‘;nary Variable 3 Geometry 33rd
3 3nd 4 Environment 4 4th
7 4:h 5 Volume 5 HART Digital Units
5 All variables 6 A_nglog output 6 Damping Value
6 Signal Quality 7 Finish 7 Device Status
Metrics
7 Identification  Probe [‘éﬂ;th
3 Upper Null Zone
4 Drawing
1 Process Variables Setup ; -,[/?::nlt-:re,lggq-;pe
2Setup —>| 3 Inner Diameter
3 Diagnostics 1 Basic Setup 4 Nozzle Height
4 Primary Variable 2 Device N 5 Drawing
Value 3 Tank 1 Identification
5 Apalog Out 4 Analog output 2 Variable Mapping L~
6 D]stance 5 Echo Tuning 3LCD 1 Measurement Mode
7 Signal Strength 6 Echo Curve 4 Communication 2 Product Diel. Range
7 Advanced 5 Alarm/Sat. Limits 3 Upper Prod. Dielectr.
8 Calibration 4 Process Conditions
5 Drawing
; I;robe | 1 Calculation Method
eometry 2 Tank Diameter
3 Environment 3 Tank Length
Diagnostics/Tools 4 Volume 4 Volume Offset
1 Diagnostics g gtrap_ping Table
2 Tools rawing
1Analog Out L .| 1Primary Variable
2 Alarm/Sat. Limits 2 Range Values
3 Alarm Mode
4 Sensor Limits
1 Echo Peaks 5 Alarm Mode Definit.
—>| 2 Thresholds
—>{ 1Finish Setup
2 Device Specific Setup
3 After Setup Restart
F/W
4 Restart Device
——>| 1 Echo Curve
1 Near Zone
2 Probe End Projection
| 3 Dynamic Vapor
Compensation
4 Signal Quality Metrics
5 Echo Tracking

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Basic Configuration Using A 375

—>

Field Communicator”.

1 Analog Output
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Basic Configuration Using AMS Suite (HART) or DeltaV

The Rosemount 5300 Series can also be configured using AMS Suite or
DeltaV.

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Basic Configuration Using AMS
Suite (HART)".

Step 3. Complete the Trim Near Zone

Advanced Configuration Use Trim Near Zone when mounted in a nozzle, chamber, or still-pipe. An
exception is narrow nozzles as defined below:

* 2in. (50 mm)< Nozzle height < 12 in. (300 mm)

* Nozzle diameter < 2 in. for all single probes
(Nozzle diameter < 3 in. for 13 mm single rigid)

To complete the Trim Near Zone function:

1. Make sure the product level is below the near zone region
(0-3.3 ft (0-1 m)).

2. Click Trim Near Zone and follow the instructions.

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Handling Of Disturbances From
Nozzle”.

Figure 3-4. Trim Near Zone
using RRM

# Advanced Configuration - [LT-5300]
Thresholds :

l Frobe End Projection ] Wapor Compenszation ] Signal Quality Metrics [ Echo Tracking

X The Trim Mear Zone function fine tunes performance in the
Trim Mear Zone area cloge to the tank top.

Mormally it iz not necessary to use the function, but if you
exchange the probe or experience problems related to the
nozzle you can uze this function.

Fiead Stare | Cloze Help

Measure and Learn

The Measure and Learn function automatically creates an Amplitude
Threshold Curve (ATC) adapted to the shape of the measurement signal, and
helps to handle disturbing echoes.
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Figure 3-5. Disturbing echoes
can be filtered out by creating an
amplitude threshold

3-6

Amplitude, mV

2000
1800
1600
1400
1200
1000
800
600
400
200

P1 Surface
Measurement signal
Disturbing object Amplitude Threshold Curve
P2 Unknown /
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Distance, m

1. For best performance execute Measure and Learn with an empty
tank/chamber.

2. Click Measure and Learn, and follow the instructions.

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “The Configuration Mode Tab”.

Probe End Projection

Probe End Projection (PEP) allows you to measure product level when the
surface pulse is too weak to be detected, e.g. long measuring range, solids,
and boiling hydrocarbonates.

1. Make sure there are no disturbing echoes above the surface threshold.

2. In Rosemount Radar Master, click the Guided Probe End Projection and
follow instructions.

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section "Probe End Projection”.

NOTE

This function is only available for liquid/solid product level measurement
modes and a well defined probe end echo (i.e. ensure that the probe
end/centering disc/weight is either always in contact with the tank wall or
never in contact with the tank wall).

NOTE
Probe End Projection is not compatible with Signal Quality Metrics, Dynamic
Vapor Compensation, high DC applications and Interface Measurement.
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Step 4. Verification

Figure 3-6. Presentation of
measurement data in
Rosemount Radar Master

Dynamic Vapor Compensation (DVC)

For high pressure saturated steam applications with a varying pressure
and/or temperature, certain models of the Rosemount 5300 Series have a
built-in function (DVC) that automatically compensates for varying vapor
dielectric constants. Option "4V" or "4U" in model code.

It is important that the vapor compensation function is calibrated after
installation.

1. Install unit in pipe/chamber

2. The surface level must be at least 19.7 in. (0.5 m) below the end of the
reflector (It is recommended to empty the pipe/chamber and to ensure it
is free from vapor or condensate remains)

3. Perform the calibration at ambient pressure and temperature conditions,
i.e. when the vapor dielectric constant is close to 1.0

4. Click Calibrate Vapor Compensation, and follow instructions

For more information and instructions, see the Rosemount 5300 Series
Reference Manual (Document No. 00809-0100-4530) section “Dynamic
Vapor Compensation”.

Viewing Measurement Data

* In Rosemount Radar Master
Rosemount Radar Master > Tools > Device Display

2 Device Display - [Untitled1] EEE
! Level || Anaing Out|
Distance Interface Distance
0158 m . ¢ @ 0581 m
Intemal Temperaturs Upper Product Thickness
B[E T 04T m
Total Yolume Upper Product Volume
DO w3 DO w3
Lower Product Yolume:
DO w3
Level Rate Intertace Level Rate
D02 mh D001 mh
Signal Strength Intertace Signal Strength
EZ e
Level Interface Level
0846 m . L 0409 m
Clase Hel
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Figure 3-7. Presentation of
Analog Output value in
Rosemount Radar Master

Figure 3-8. Simulation Mode

3-8

[Untitled1] BEE
Analag Out 1
Level
Upper Fiange Value Adut 1
1.000 m

Cunent 40ut 1

84.57% 1753 mb

Lower Range Walue 40ut 1

0000 m

Close Help

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Viewing Measurement Data In
RRM”.

Verify Analog Output (HART devices only)

Ensure that the loop has been set to manual mode in the DCS for the
applicable transmitter.

Use the transmitter's built-in simulation mode to verify the analog output
settings. Output at least one arbitrary level or interface and verify that the
readings in the DCS match up.

Rosemount Radar Master > Tools > Simulation Mode

Simulation Mode - [LT-01]

| [~ Simulation Values
Distance (simulated) Start

x|
Device Communication Hazard |
| 0,700 m

During simulation the output from .
the device will not be controlled by | | [T Enable Measurement Alaim (simulated)
the device measurement. ; - ;

Make sure systens and people [~ Enable Device Failure Alaim (simulated)
relying on data from the device are
made aware of the changed
conditions when entering/exiting
simulation mode. ~View live/simulated values

Failure to do so could result in
death, serious injury and/or
property damage

Stop

Status: Live Values. Ho Simulation.

Press button to open Device Display

Close | Help |

Also, or alternatively, activate the transmitter's loop test function. Output 4, 12,
and 20 mA and verify that the readings in the DCS match up.

Rosemount Radar Master > Output > Analog Out > Loop Test
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Figure 3-9. Loop test for Analog
Out 1

ING | [~ Set fixed analog out curent

x|
Device Communication Hazard Current A0ut 1 Start |
During fixed current mode the I 12 ma

output from the device will not be
controlled by the device
measurement.

Make sure systems and people Status: Live values. Ho fixed current.
relying on data from the device are
made aware of the changed
conditions when entering/exiting
fixed current mode.

Stop:

Failure to do so could result in
death, serious injury and/or

property damage. Closs Help
Echo Curve Verification
1. Download and review the echo-curve
Figure 3-10. The Echo Curve
presents all visible echoes
2000
1500
E 1000 [~~~ """ T T T T Tomomoooooooooooooooooooooo- Interface Threshold
I [ Surface Threshold
5 . IR R (ATC)
= \vavs S —r
-
3 O L \[j_\_ Probe End Threshold
<. 1000 Probe End
Reference Threshold

- 1500 Full Tank Threshold

Distance, m

2. Verify that the reference pulse is detected
3. Review peak amplitudes

Verify that the probe end pulse is visible. If the probe is grounded or SST
centering disk is used, the pulse is positive. Otherwise the pulse will be
negative.

Verify that no disturbing echoes are present above the Surface
Threshold (ATC).

3-9
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Step 5. Common
Problems and
Recommended Actions

Figure 3-11. Measurement data
using a bent probe

3-10

Double Bounce

Tall, narrow, and/or rough nozzles may create double bounces, which disturb
the measurement signal. The double bounce always appears at twice the
disturbance distance.

Recommended Actions:

Verify that mounting considerations as described in the Rosemount
5300 Series Reference Manual (Document No. 00809-0100-4530)
section “Mounting Considerations* are followed

Perform Trim Near Zone, see the Rosemount 5300 Series Reference
Manual (Document No. 00809-0100-4530) section “Trim Near Zone”
for activation details. Fine-tune performance by trimming echoes in the
near zone

Adjust Upper Null Zone (UNZ), see the Rosemount 5300 Series
Reference Manual (Document No. 00809-0100-4530) section
“Changing the Upper Null Zone” for details. Exclude any echo "before"
the UNZ

Adjust Surface Threshold (ATC), see the Rosemount 5300 Series
Reference Manual (Document No. 00809-0100-4530) section “Using
the Rosemount Radar Master” for details. Exclude any echo weaker
than the threshold

Strong fixed echo - Bent probe / Probe contacting Nozzle

A bent probe in contact with metal creates strong echo and measurement will
lock onto the strong echo. Note that contamination also may create strong
disturbance echoes.
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Figure 3-12. The Diagnostics

window in RRM

Step 6. Archive Files

Recommended Actions:

» If bent probe, try to straighten it gently. If this is not possible, a
replacement of the complete probe assembly may be required

* Verify that mounting considerations described in the Rosemount 5300
Series Reference Manual (Document No. 00809-0100-4530) section
“Mounting Considerations” are fulfilled. The probe length should match
the tank/chamber length. For more information, refer to the Using
Guided Wave Radar for Level in High Pressure Steam Applications
Technical Note (Document No. 00840-0100-4530)

» Consider adding a centering disk at the bottom of the probe, for more
information see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Mounting a Centering Disc
for Pipe Installations”. This helps to keep the probe centered in the
chamber/still-pipe. For more information, refer to the Using Guided
Wave Radar for Level in High Pressure Steam Applications Technical
Note (Document No. 00840-0100-4530)

+ If flexible probe in contact with nozzle, consider using a long stud, for
more information see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Mounting Considerations”.

Read Diagnostics

Verify that no Errors or unattended Warnings are present.

Diagnostics Summary:

D Device Status: 1 indication(z]

X 8 Device Ermar: 0 erar(z]

% Device Warnings Device Warming: 1 warning(s]
Measurement Statuz

IF Interface Status

= Wolume Cale Status

&3 Analog Out 1 Status

g Diagnostics

% Device Status

Device Wamings:

- Device Configuration ' arming
- Automatic suface threshold settings disabled

IF Interface Status
= Wolume Cale Status
&3 Analog Out 1 Status

To view Diagnostics in Rosemount Radar Master:

Rosemount Radar Master > Tools > Diagnostics

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Diagnostics”.

Save Echo Curve and Config File

Permanently store the echo-curve and configuration back-up files for future
use, with re-occurring verification procedures.

In Rosemount Radar Master:
Rosemount Radar Master > Device > Backup Config to file

Rosemount Radar Master > Tools > Echo Curve > Record

3-11
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Figure 3-13. The Configuration

Report window in Rosemount B Configuration Report - [LT-02] BEE

Radar MaSter Parameters below have been changed compared to the default values for this device
Parameter Walue Unit .~
Device Inf ki
Pratocal HART
Address a
Device Tag LT-02
Device Type 5300
“Wersion ocz2
Unit 1D 16777215
Factory Setup
My Address1 -1
Tyl 1.814|m
Rel Impulze Ampl 16.239339
Timing Calib 205
Mom Ref Pulse Dist 1.960) m
Mom Fef Pulze Ampl 807 | mi
Mainboard Serial Mo -1
ML Gain Fac 75
Protected parameters
Frobe Type Rigid Twin
Probe Length 1.070{ m
HART Specific Setup
Date 2007-05-07
Meszage MSG
Descriptor DESC
Tag LT-02

Frint Cloze Help

3-12
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Section 4

SAFETY MESSAGES

ROSEMOUNT

5300 Commissioning

Safetymessages . ...........coiiiiiiii i i page 4-1
Commissioning . .......... ... i, page 4-3

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 ). Please
refer to the following safety messages before performing an operation
preceded by this symbol.

Explosions could result in death or serious injury:

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

Before connecting a HART®-based 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.

Do not remove the gauge cover in explosive atmospheres when the circuit is alive.

Failure to follow safe installation and servicing guidelines could result in death or
serious injury:

Make sure only qualified personnel perform the installation.

Use the equipment only as specified in this manual. Failure to do so may impair the
protection provided by the equipment.

Do not perform any service other than those contained in this manual unless you are
qualified.

Process leaks could result in death or serious injury.

Make sure that the transmitter is handled carefully. If the Process Seal is damaged, gas
might escape from the tank if the transmitter head is removed from the probe.

EMERSON.

www.rosemount.com

Process Management
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High voltage that may be present on leads could cause electrical shock:
Avoid contact with leads and terminals.

Make sure the main power to the Rosemount 5300 transmitter is off and the lines to any
other external power source are disconnected or not powered while wiring the gauge.

Probes covered with plastic and/or with plastic discs may generate an ignition-capable
level of electrostatic charge under certain extreme conditions. Therefore, when the
probe is used in a potentially explosive atmosphere, appropriate measures must be
taken to prevent electrostatic discharge.
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COMMISSIONING

Verification

Configuration

Follow this commissioning procedure for the first time the process is started at
actual operating conditions and actual process media.

Review and verify that the following matches application and installation
requirements, as described in Section 2: 5300 Quick Installation Guide and
Section 3: 5300 Installation & Configuration.

Mounting Considerations
Mechanical Installation
Electrical Installation
Basic Configuration
Advanced Configuration

Threshold settings

Recommended Threshold settings for the Rosemount 5300 Series:
1. Review threshold settings

2. If needed, use the following best practices to apply custom threshold

Figure 4-1. Echo Curve after
surface threshold was adjusted

adjustments:

Generally, the threshold should be at 40-50% of the surface peak.
Example: If the surface is 2000 mV, the threshold should be set at
800-1000 mV.

It should never be closer than 300 mV to any disturbing objects.
Example: If there is a 1100 mV peak from an inlet-pipe, the threshold
around it should be 1400 mV.

The threshold should never be below 800 mV in the range 0-1 ft (0.3 m)
and never below 500 mV from 1 ft (0.3 m) upwards.

2000

1500

1000

Amplitude, mV

- 1000

- 1500

After Surface Threshold is
adjusted, the product surface is
correctly detected

P1

Surface Threshold=
Amplitude Threshold

A /\ /\ /\ Curve (ATC)

N
VA4
77777777777777777777777777777777777777777777777777777777 Reference Threshold
1.0 0 1.0 .20 3.0 4.0 5.0 6.0
Distance, m

4-3
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Verification Procedure

Step 1. Verify the
Correctness of Level
Reading

Figure 4-2. The verification of
measurement data using a
sight-glass

4-4

Probe End Projection

Probe End Projection allows you to measure product level when the surface
pulse is too weak to be detected, such as long measuring ranges, solids, and
boiling hydrocarbons. The calibration should be completed first with an empty
tank during cold commissioning, and then a second time with a filled tank, but
do not overwrite the empty tank calibration.

1. Make sure the surface echo is above the threshold

2. In Rosemount Radar Master click Guided Probe End Projection and
follow instructions

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Probe End Projection”.

NOTE
Probe End Projection is not compatible with Signal Quality Metrics, Dynamic
Vapor Compensation, Interface Measurement, and High DC applications.

At normal operating conditions, compare the transmitter level, or interface
reading, with an independent measurement. Unfortunately, it often happens
that two independent measurements will not match up perfectly, but check the
sanity and the acceptable deviation.

The independent measurement can be done using a number of different
complementary devices, ranging from sight-glasses and hand-dipping to
redundant differential-pressure and displacer.
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Step 2. Analog Output
Signal Validation

Figure 4-3. Simulation Mode -
[LT-01)

Figure 4-4. Loop test for Analog
Out 1 - [LT-01]

NOTE
This section refers to 4-20 mA/HART units only.

Ensure that the loop has been set to manual mode in the DCS for the
applicable transmitter.

Use the transmitter’s built-in simulation mode to verify the analog output

settings. Output at least one arbitrary level or interface and verify that the
readings in the DCS match up.

Rosemount Radar Master > Tools > Simulation Mode

Simulation Mode - [LT-01]
| A WARNING | simisionvabe:
Distance [simulated) Start
0,700 m
[~ Enable Measurement Alaim [simulated)
[ Enable Device Failure Alarm [simulated)

Device Communication Hazard

During simulation the output from
the device will not be controlled by
the device measurement.

Make sure systems and people
relying on data from the device are
made aware of the changed
conditions when entering/exiting
simulation mode.

ud].

Stop

Status: Live Values. No Simulation.

— View live/simulated values

Failure to do so could result in
death, serious injury and/or
property damage

Press button to open Device Display

Close Help

Also, or alternatively, activate the transmitter’s loop test function. Output 4, 12,
and 20 mA and verify that the readings in the DCS match up.

Rosemount Radar Master > Output > Analog Out > Loop Test

© Loop Test for Analog Out 1 - [LT-01]
[ B WARNING | setived andogout curen
Device Communication Hazard Current A0ut 1

During fixed current mode the I 12 N Stof

output from the device will not be
controlled by the device
measurement.

Make sure systems and people
relying on data from the device are
made aware of the changed
conditions when entering/exiting
fixed curent mode.

Status: Live values. Ho fixed current.

Failure to do so could result in
death, senous injury and/or

property damage. Close Help
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Step 3. Echo-Curve
Verification at Operating
Conditions

Figure 4-5. Peak amplitudes and
threshold settings

Amplitude

Table 4-1. Typical peak
amplitudes for Rosemount 5300
Series with single lead probe in
4 in. chambers

4-6

At normal operating conditions, download and review the echo-curve
according to the following steps:

1. Check Reference Pulse amplitude and position
Compare the result against the previous plots, taken during cold start-up.

2. Review peak amplitudes and threshold settings
Verify that the surface and/or interface peaks are visible and that the
thresholds have been set as described in threshold settings. See table
below for rough guidelines of amplitudes. For information on threshold
settings, see “Threshold settings” on page 4-3.

3. Store the echo-curve

Permanently store the echo-curve for future use, with re-occurring

verification procedures.

Surface

UNZ eak
P \

Surface
threshold

Interface Interface
peak threshold
A |

Reference —___
peak

Distance

Approximate signal strength, ideal

Peak conditions for single lead probe in 4 in.
(100 mm) chambers
Reference peak ~10,000 mv™
Surface peak, 5301 with oil (DC=2) ~2,000 mV
Surface pe.ak, 5301 with water (DC=80) at ~10,000 mV.
3 ft (1 m) distance
~8,000 mV

Interface peak, 5302 with oil and water

(1) This value does not apply and may be considerably lower when the probe is completely submerged

in product.

Common Problems and Recommended Actions

» Surface pulse not detected
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Figure 4-6. Surface threshold is
too high
2000
1500 Surfa_ce Threshold=
E The Surface Threshold is éumr?,gt?:fc.l).hresmld
G 1000 above the Surface peak
o
2 N, A Z
= T T
o
= N I A Reference Threshold
< 1000
- 1500
-1.0 0 1.0 2.0 3.0 4.0 5.0 6.0
Distance, m

Figure 4-7. Surface threshold is
too low

2000
Disturbing
1500 |echo
misinterpreted
> as product —|
€ 1000 | gyrface
QO 0 o ____] Surface Threshold=
T Amplitude Threshold
2 0 /\vv/\ Curve (ATC)
2
R I Reference Threshold
- 1500
-1.0 0 1.0 2.0 3.0 4.0 5.0 6.0
Distance, m

Recommended Actions

Adjust ATC threshold to detect the actual surface peak.
Alternatively adjust Upper Null Zone.

» Interface pulse not detected
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Figure 4-8. Echo Curve plot
indicating that the amplitude
threshold for the interface peak

is too high
UNZ
2000 The Interface Threshold is above
the interface peak
1500 Interface Threshold
>
€ 1000
3 Surface Threshold
=
s 0
£
< L Reference Threshold
- 1000
- 1500
-1.0 0 1.0 2.0 3.0 4.0 5.0 6.0
Distance, m

If the Interface Threshold is too high, the signal amplitude peak at the
interface between the upper and lower products is not detected.

Recommended Actions

Lower Interface Threshold.

» Strong fixed echo - Bent probe / Probe contacting Nozzle

A bent probe in contact with metal creates a strong echo and
measurement will lock onto the strong echo. Note that contamination also
may create strong disturbance echoes.

Figure 4-9. Measurement data
using a bent probe from refining
best practices

4-8
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Step 4. Transmitter
Diagnostics Review

Figure 4-10. The Diagnostics
window in RRM

Step 5. Monitor Level
while Emptying

Recommended Actions
Verify that Mounting Considerations described in Section 2 are fulfilled.

If probe is bent, try to straighten it gently. If not possible, a replacement of
the complete probe assembly may be required.

For chamber / Pipe installations consider adding a centering disk at the
bottom of the probe. For more information, see the Rosemount 5300
Series Reference Manual (Document No. 00809-0100-4530) section
“Mounting a Centering Disc for Pipe Installations”.

For flexible probes in nozzles consider using a long stud. For more
information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Mounting Considerations”.

For more information on Common Problems and Recommended Actions,
see the Rosemount 5300 Series Reference Manual (Document No.
00809-0100-4530) section “Surface Pulse Not Found”.

Verify that no Errors or unattended Warnings are present.

' Diagnostics - [LT-02]
Y Diagnostics
¥ Device Status

4
Device Emors
Device Warnings

Measurement Statuz

Diagnostics Summary:

Device Status: 1 indication(z]
Device Ermar: 0 erar(z]
Device Warming: 1 waming(s]

IF Interface Status ‘I' Diagnostics - [LT-02]
= Wolume Cale Status g Diagnostics Device Warnings:

Device Status
& Analog Out1 Status ? - Device Configuration ' arming

- Automatic suface threshold settings disabled

(i) Measurement Status
IF Interface Status

= Wolume Cale Status
&3 Analog Out 1 Status

To view Diagnostics in Rosemount Radar Master:
Rosemount Radar Master > Tools > Diagnostics

For more information, see the Rosemount 5300 Series Reference Manual
(Document No. 00809-0100-4530) section “Diagnostics”.

During Step 1, the current level/interface reading was verified correct. This
step will verify that the transmitter correctly tracks the surface during the
emptying of the tank.

Begin by activating log functionality for the transmitter level/interface output.
Either the DCS-trend or a stand-alone tool can be used:

Rosemount Radar Master > Tools > Log

4-9
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Figure 4-11. Log Registers

Ll
File name Select Registers Update Rate
|I::\Plnglam Files\Rosemount\RRM\Rsx\Reglog\Emptying 1933-01-01 ... I |Slandald I I llljl s

Leveifmj
OO ool ok
.
2 .
; -

(J_..,.I_|.'.‘.I_|.‘.‘.I_|.‘.‘.I_r‘_‘.I_‘.I.‘.I_r‘.'.I_r‘.'.l_‘_r'.I_r'.'.I_|_I.‘.‘.I_r‘_‘.I_r‘.I.I_r‘.'.I_r‘.'.,_l.‘.'.,_I.‘.'.I_r'.I.I_r'.‘.I_r‘_‘.I_I.'.‘.I_r‘.‘.l_r‘.l.l_ﬂ.‘.l_r‘.‘.l_I
200 1000/

100 200 300 400 500 600 700 800
Time in seconds

EE Graph Type
[~ Auto Scale Upper Range
1 (+ Linear Scale
Axis Lower Range " LogScale
IYAxis 'I 0
statlog | = sioplon | Oose | Hep |

Start emptying the tank or chamber making sure not to stop until it is
completely empty. With a chamber, do not forget to close the process valves
before draining.

Figure 4-12. Emptying a tank or
chamber

Finally, review the level/interface trend for accuracy.

4-10
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Step 6. Echo-Curve
Verification with Empty
Tank

Step 7. Monitor Level
while Filling

Step 8. Archive Files

Figure 4-13. The Configuration
Report window in Rosemount
Radar Master

When the tank or chamber is empty, download and review the echo-curve

according to the following steps:

1. Compare echo-curve with previous plots

Compare the echo-curve with previous plots, taken during

commissioning. There should be no major differences. Especially make

sure to review:

« the amplitude and position of the reference pulse

« jf all noise is below the threshold

» the amplitude and position of the bottom or probe-end pulse.

2. Store the echo-curve

Permanently store the echo-curve for future use, with re-occurring

verification procedures.

Repeat Step 5, but fill the tank or chamber instead of emptying it.

Save Echo Curve and Config File

Permanently store the echo-curve and configuration back-up files for future

use, with re-occurring verification procedures.

In Rosemount Radar Master:

Rosemount Radar Master > Device > Backup Config to file

Rosemount Radar Master > Tools > Echo Curve > Record

B Configuration Report - [LT-02] EEE
Parameters below have been changed compared to the default values for this device
Parameter Walue Unit .~
Device Inf i
Pratocal HART
Address a
Device Tag LT-02
Device Type 5300
“Wersion ocz2
Unit 1D 16777215
Factory Setup
My Address1 -1
Tyl 1.814|m
Rel Impulze Ampl 16.239339
Timing Calib 205
Mom Ref Pulse Dist 1.960) m
Mom Fef Pulze Ampl 807 | mi
Mainboard Serial Mo -1
ML Gain Fac 75
Protected parameters
Frobe Type Rigid Twin
Probe Length 1.070{ m
HART Specific Setup
Date 2007-05-07
Meszage MSG
Descriptor DESC
Tag LT-02

Frint Cloze Help
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Section 5

SAFETY MESSAGES

ROSEMOUNT

5400 Quick Installation Guide

Safetymessages . ...........coiiiiiiii i i page 5-1
Quick Installation Guide . . ......................... page 5-3

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 ). Please
refer to the following safety messages before performing an operation
preceded by this symbol.

Failure to follow safe installation and servicing guidelines could result in death or
serious injury:

Make sure only qualified personnel perform the installation.

Use the equipment only as specified in this manual. Failure to do so may impair the
protection provided by the equipment.

Do not perform any services other than those contained in this manual unless you are
qualified.

Process leaks could result in death or serious injury.

Make sure that the transmitter is handled carefully. If the Process Seal is damaged, gas
might escape from the tank if the transmitter head is removed from the probe.

AWARNING

High voltage that may be present on leads could cause electrical shock:

Probes covered with plastic and/or with plastic discs may generate an ignition-capable
level of electrostatic charge under certain extreme conditions. Therefore, when the
probe is used in a potentially explosive atmosphere, appropriate measures must be
taken to prevent electrostatic discharge.

EMERSON.

www.rosemount.com

Process Management
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AWARNING

This installation guide provides basic guidelines for the Rosemount 5400 Series. It does
not provide detailed information. Refer to the Rosemount 5400 Series Reference
Manual (Document No. 00809-0100-4026) for more instructions. The Reference Manual
and this Quick Installation Guide (QIG) are also available electronically on
www.rosemount.com.

Failure to follow safe installation and service guidelines could result in death or
serious injury

* Make sure only qualified personnel perform installation or service.

+ Use the equipment only as specified in this Quick Installation Guide (QIG) and
the Reference Manual. Failure to do so may impair the protection provided by
the equipment.

* Any substitution of non-recognized spare parts may jeopardize safety. Repair,
e.g. substitution of components etc, may also jeopardize safety and is under no
circumstances allowed.

Explosions could result in death or serious injury

« Verify that the operating environment of the transmitter is consistent with the
appropriate hazardous locations specifications.

* In an Explosionproof/Flameproof installation, do not remove the transmitter
cover when power is applied to the unit.

- Before connecting a HART®, FOUNDATION™ fieldbus, or Modbus-based
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.

Electrical shock can result in death or serious injury

* Avoid contact with the leads and terminals. High voltage that may be present
on leads can cause electrical shock.

* Make sure the main power to the 5400 Series transmitter is off and the lines to
any other external power source are disconnected or not powered while wiring
the transmitter.

Antennas with non-conducting surfaces

« Antennas with non-conducting surfaces (e.g. Rod antenna and Process Seal
antenna) may generate an ignition-capable level of electrostatic charge under
extreme conditions.

Therefore, when the antenna is used in a potentially explosive atmosphere,
appropriate measures must be taken to prevent electrostatic discharge.

5-2
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QUICK INSTALLATION
GUIDE
Step 1. !Vlount The Transmitter ~ CONE antenna with flange
Transmitter E‘gtﬁm — E::::il:gscrew 1. Place a gasket on top of the tank

(30 Lbft) (ATEX) flange.

2. Lower the transmitter with antenna
Bolt — and flange into the tank nozzle.

Tank
flange

Nut _
\ -
Nozzle

/Cone Antenna
/Gasket
1)

Transmitter

2
Egt",l . ‘ housing
f 94
(30 Lbft) N WTW‘ :_Ao-l(-:é(lxr;g screw
Ly
Bolt ,"—",
.
\Flange
Process Seal
antenna
P Tank flange
Nut i
—— Nozzle

3. Tighten the bolts and nuts with

sufficient torque for the flange and
gasket choice.

Process Seal antenna with flange("

1.

Place the antenna on top of the
nozzle.

. Mount the flange and tighten the bolts

cross-wise. For torque information,
see Table 5-1.

. Mount the transmitter head and tighten

the nut to 40 Nm (30 Lbft).

. Re-tighten the flange bolts after 24

hours.

(1) The mounting information applies to the updated Process Seal antenna design, released in
January 2012. Antennas manufactured before this date have wetted o-rings and require a
different installation procedure. For installation guidelines, refer to the Rosemount 5400
Series Quick Installation Guide (Document No. 00825-0100-4026, Rev DA and prior) and
the Rosemount 5400 Series Reference Manual (Document No. 00809-0100-4026,

Rev FA and prior).

5-3
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Table 5-1. Tightening torque for
Process Seal flanges.

Flange Torque (Nm) Torque (Lbft)
2in. (50 mm), 150 Ib 40 30
2in. (50 mm), 300 Ib 40 30
3in. (75 mm), 150 Ib 60 44
3in. (75 mm), 300 Ib 60 44
4in. (100 mm), 150 Ib 50 37
4 in. (100 mm), 300 Ib 50 37
DN 50 PN 40 40 30
DN 80 PN 40 60 44
DN 100 PN 16 50 37
DN 100 PN 40 50 37
50A 10K 40 30
80A 10K 60 44
100A 10K 50 37
150A 10K 50 37

Transmitter Rod antt::nna with threaded
housing connection

Lockingscrew 1. Lower the transmitter and antenna
(ATEX) into the tank.

2. Turn the transmitter until it is properly
secured in the process connection.

NOTE

Tank connections with NPT threads
Rod antenna  €quire a sealant for pressure-tight

joints.

Sealant on
threads

Rod antenna with flange

Igau"ssinmg:tter 1. Place a gasket on top of the tank

flange. The gasket thickness and
lﬂ_:g?g screw material must be suitable for the
( ) process.

2. Lower the transmitter with antenna
and flange into the tank nozzle.

. Tighten the bolts and nuts with
sufficient torque for the flange and

—— Nozzle gasket choice.

Rod antenna

Y
3
=
=
[
=
«Q
]
w
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Tri-Clamp Tank Connection

1. Place a gasket on top of the tank
flange.

2. Lower the transmitter and antenna into
Tri-Clamp the tank.

aR:gnna 3. Fasten the Tri-Clamp to the tank with a
® —Clamp Clamp.

Gasket — 4. To rotate the transmitter housing,

Tank loosen the nut.
connection

Nut

5. Rotate the transmitter housing so the
cable entries/display face the desired
direction.

6. Tighten the nut.

Transmitter Bracket Mounting, on Wall
housing

1. Mount the bracket directly to the wall
with screws suitable for the purpose.

2. Mount the transmitter with antenna to
the bracket and secure the installation
= with the three supplied screws.

Bracket

Antenna

Bracket Mounting, on Pipe

:;ra“‘?mi“e’ 1. Put the two U-bolts through the holes
U-bolts ousing of the bracket. Holes are available for
both vertical and horizontal pipe
mounting.

2. Put the clamping brackets on the
U-bolts and around the pipe.

3. Fasten the bracket to the pipe using

Bracket the four supplied nuts.

(> \Clamping
[% %/ Bracket
1%

4. Mount the transmitter with antenna to
the bracket and secure with the three
supplied screws.

Antenna

See the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) for more installation details.
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Step 2. Connect The
Wiring

To Connect the
Transmitter

HART Communication

5-6

It is recommended that shielded twisted pair wiring (18-12 AWG) that is
suitable for the supply voltage and approved for use in hazardous areas be
used. For electrical information such as power supply, see diagrams and
drawings for HART®, FOUNDATION™ fieldbus, and Modbus on the following
pages.

1.

8.

Make sure the housing is grounded (including IS ground inside Terminal
compartment) in accordance with Hazardous Locations Certifications,
national, and local electrical codes.

Make sure the power supply is disconnected.
Remove the terminal block cover (see picture).

Pull the cable through the cable gland/conduit. For Explosion-proof/
Flameproof installations, use cable glands or conduit entry devices
certified Explosion-proof or Flameproof. Install the wiring with a drip loop,
with the bottom of the loop lower than the cable/conduit entry.

Connect wires as illustrated on the following pages.

Remove the orange, protective, plastic plugs, used for transportation.
Seal any unused port with the enclosed metal plug.

Mount the cover and tighten the cable gland making sure the cover is
fully engaged to meet explosion-proof requirements (adapters are
required if M20 glands are used).

For ATEX, IECEx, NEPSI, INMETRO, and TIIS installations, lock the
cover with the locking screw.

Connect the power supply.

NOTE
Use PTFE tape or other sealant at the NPT threads in the Cable Entries.

Terminal Block

Blind plug

Supplied for

unused conduit Terminals for
opening. signal and

power supply

Cable Entry
NPT %z in.-14,

NPT S, or M20 X 1.5
or M20 X 1.5 adapter
adapter Internal
\ Remove the orange, Ground
Screw

protective, plastic plugs,
used for transportation.
Seal any unused port with
the enclosed metal plug.

External Ground
Screw

The 5400 Series transmitter operates using a power supply ranging from
16-42.4 VVdc (16-30 Vdc in IS applications, 20-42.4 Vdc in
Explosion-proof/Flameproof applications).

The Field Communicator requires a minimum load resistance (R ) of 250
Ohms within the loop in order to function properly, see diagrams below.
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Non-Intrinsically Safe Power Supply

Rosemount 5400 Series Radar Level Transmitter
i Load Resistance =250 Q

Intrinsically Safe Power Supply

Rosemount 5400 Series Radar Level Transmitter approved

IS Parameters:

U=30V, =130 mA, |
Pi=1 W, C;=7.26 nF, |
Li=0 H, ‘,

Type n Approvals: Non-Sparking / Energy Limited Power Supply

Rosemount 5400 Series Radar Level Transmitter

Load Limitations

The Field Communicator requires a minimum load resistance of 250 Ohms

R_ =250 Q

HART
Modem PC

Power
Supply

Power
Supply

HART: U,=42.4V
Load Resistance =250 Q

I

Power
Supply

within the loop in order to function properly. The maximum load resistance is

shown in the following diagram.

5-7
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Non-Hazardous Installations, and
Non-Sparking / Energy Limited Power Explosionproof/Flameproof
Supply Installations
R(Q) R(Q)

FouNnDATION fieldbus

5-8

1400
1200

L . . ) s U(V)

10 16 20 30 40 50 10 50
R: Maximum Load Resistance
U: External Power Supply Voltage
Intrinsically Safe

R(Q)
1400
1200
1000
800
600
400
200

) 1 . y U(V)
10 16 20 30 40 50

R: Maximum Load Resistance
U: External Power Supply Voltage

NOTE
For Flameproof / Explosion-proof installations, the diagram is only valid if the

HART load resistance is at the + side and if the - side is grounded. Otherwise,
the load resistance value is limited to 435 Q).

NOTE

Rosemount 5400 Series Transmitters with Flameproof/Explosion-proof
Output have a built-in barrier; no external barrier needed.

The Rosemount 5400 Series FOUNDATION fieldbus transmitter version
operates using a power supply ranging from 9-32 Vdc (9-30 Vdc in IS
applications, 16-32 Vdc in Explosion-proof / Flameproof applications, and
9-17.5 Vdc in FISCO, IS applications).

Non-Intrinsically Safe Power Supply

Rosemount 5400 Series Radar Level Transmitter

Fieldbus —
Modem PC




Reference Manual
00809-0600-4026, Rev BA

December 2011 Rosemount Process Radar

NOTE
Rosemount 5400 Series Transmitters with Flameproof/Explosion-proof
Output have a built-in barrier; no external barrier needed.

Intrinsically Safe Power Supply

Rosemount 5400 Series Radar Level Transmitter  Approved
IS Barrier

FOUNDATION fieldbus +
IS Parameters: Qreeswmne

U;=30 V, I;= 300 mA, ¢ Sonsly
P;=1.5 W, C;=4.95 nF, L;=0 H,

Parameters: |
5V, l;=380 mA \
P;=5.32 W, C;=4.95 nF, L; <1 pH

O]
Fieldbus é §

. 2] Modem PC
--~" Field Communicator

Type n Approvals: Non-Sparking / Energy Limited Power Supply

Rosemount 5400 Series Radar Level Transmitter FOUNDATION fieldbus:

n

Rngmaus wwwe]

Field Communicator

5-9
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RS-485 with Modbus
communication Power

Supply

Step 3. Configure

5-10

The Rosemount 5400 Series RS-485 with Modbus communication transmitter
version operates using a power supply ranging from 8-30 Vdc (max. rating).
See the Rosemount 5300/5400 Series with HART to Modbus Converter
Manual Supplement (Document No. 00809-0500-4530) for details.

Power Consumption:

< 0.5 W (with HART address=1)

< 1.2 W (incl. four HART slaves)

oo « If it is the last

' transmitter on the
+ bus, connect the

. 120Q termination

" resistor.

HART -
Power
HART + ™ Supply
+
/) L Vi
120Q S \ RS-485 Bus S \ 120Q
7 B 7
NOTE

Rosemount 5400 Series Transmitters with Flameproof/Explosion-proof
Output have a built-in barrier; no external barrier needed.

If the transmitter is configured at the factory, it is not necessary to proceed
with the following steps, unless you need to verify/change settings.

Basic configuration can easily be done with the Rosemount Radar Master
(RRM), a Field Communicator, the AMS™ Suite, DeltaV®, DTM, or any other
DD (Device Description) compatible host system. For advanced configuration
features, RRM is recommended.

Latest version of all available configuration software for the Rosemount 5400
Series can be found at www.rosemount.com/levelsoftware.

The Rosemount RadarMaster Guided Setup includes a Wizard for Basic
Configuration, which is sufficient in most cases. Further configuration options
are available using the Setup Functions, as described in the Reference
Manual (Document No. 00809-0100-4026).

Configuration with the Rosemount RadarMaster Guided Setup is described
on the following pages and the corresponding Field Communicator fast key
commands and FOUNDATION fieldbus parameters are given.

Standard installation configuration instructions are covered in this Quick
Installation Guide. See the Reference Manual (Document No.
00809-0100-4026) for more complicated situations, e.g. extremely turbulent
and boiling applications, or for installations that have disturbing objects within
the radar beam etc.
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Installing the Rosemount
RadarMaster Software

Configuration using the
Rosemount Radar
Master Software

To install the RadarMaster (RRM) software:

1. Insert the installation CD into the CD-ROM drive.
2. Follow the instructions. If the installation program does not automatically

start, run Setup.exe from the CD.

. Start the Radar Master software (Programs> Rosemount>RRM).
. Connect to the desired transmitter. Once the transmitter is connected,

the Guided Setup window automatically appears.
" Guided Setup 1

Step 1:

In the ‘wizard dialog pou will be guided through a few basic steps in order ta
get the device up and iunning. More configuration parameters are available
in the individual Setup dialogs [see Setup menu).

Run Wizard —

‘ ' Run *wizard for guided setup
@ Configure Thiesholds and False Echo Areas
@ @ Restart the Device
@ J Wiew live values from device
&) g Archive Device

Close

. Click the “Run Wizard for guided setup” button. Follow the instructions

for Basic Configuration and you will be guided through a short transmitter
installation procedure.

. The first window in the Configuration Wizard presents general

information such as Device Type (5400), Device Model (5401 / 5402),
Antenna Type, serial number, and communication protocol. Check that
the information complies with the ordering information. Click Next.

. The General window lets you enter Tag, Tag Descriptor"), Message!"),

and Date("). This information is not required for the operation of the
transmitter and can be left blank. Click Next.

(1)  Only for HART communication.

5-11
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ion Wizard - Tank Geometry

Tark Height
5000 m

™ Enable St Pipe/Bids Measuement Tark Height (R
Fipe Inner Diameter

e —

6. Choose the Tank Type that corresponds to the actual tank. If none of the

available options matches the actual tank, choose Unknown.
Fast Key Sequence [1,3,4,1]
FOUNDATION fieldbus parameter: TRANSDUCER 1100 > GEOM_TANK_TYPE

Tank Bottom Type is important for measurement performance close to
the tank bottom.

Fast Key Sequence [1,3,4,2]

FOUNDATION fieldbus parameter: TRANSDUCER 1100 > GEOM_TANK_BOTTOM_TYPE

Tank Height is the distance from the Upper Reference Point to the tank
bottom. Make sure this number is as accurate as possible. See the
Reference Manual (Document No. 00809-0100-4026) for details.

Fast Key Sequence [1,3,4,3]

FOUNDATION fieldbus parameter: TRANSDUCER 1100 > GEOM_TANK_HEIGHT
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If the transmitter is installed on a pipe or bridle, select the Enable
Still-pipe/Bridle Measurement check box and enter the Pipe Inner
Diameter.

Fast Key Sequence [1,3,4,4] (enable function) followed by 1,3,4,5
FOUNDATION fieldbus parameter:

TRANSDUCER 1100 >SIGNAL_PROC_CONFIG (enable function) followed by
TRANSDUCER 1100 > ANTENNA_PIPE_DIAM

I Foam
™ Tubuent Suface

I~ Riapid Level Changes [>d0mm/s, >1.5s)
I™ Sold Product

s ol |t

. In the Process Condition box, select the check boxes corresponding to

the conditions in the tank. Select as few options as possible, and no
more than two. See the Reference Manual (Document No.
00809-0100-4026) for details.

Process Condition

Fast Key Sequence [1,3,4,6,1]

FOUNDATION fieldbus parameter: TRANSDUCER 1100 > ENV_ENVIRONMENT
Product Dielectric Constant

Fast Key Sequence [1,3,4,6,2]

FOUNDATION fieldbus parameter: TRANSDUCER 1100 > ENV_DIELECTR_CONST

Click Next and the following window appears.

5-13
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X Configuration Wizard - Volume
i Voume C Chooseidea
vk shape ml

[x]

R e |t

8. If volume calculation is desired, choose a pre-defined Volume

Calculation Method based on a tank shape corresponding to the actual
tank. If volume calculation is not desired, choose None.

Fast Key Sequence [1,3,4,7,1]

FOUNDATION fieldbus parameter: TRANSDUCER 1300>
VOL_VOLUME_CALC_METHOD

Choose Strapping Table if the actual tank does not match any of the
available pre-defined tank options or if high volume accuracy is desired.

Enter tank dimensions:

Diameter
Fast Key Sequence [1,3,4,7,2]
FOUNDATION fieldbus parameter: TRANSDUCER 1300> VOL_IDEAL_DIAMETER

Length
Fast Key Sequence [1,3,4,7,3]
FOUNDATION fieldbus parameter: TRANSDUCER 1300> VOL_IDEAL_LENGTH

Volume Offset
Fast Key Sequence [1,3,4,7,4]
FOUNDATION fieldbus parameter: TRANSDUCER 1300> VOL_VOLUME_OFFSET

Click Next and the following window appears.

X Configuration Wizard - Analog Out 1
o -

[PV

NOTE

[ — The 4-20 mA range is not

B recommended to include the

— e transition zone or the upper null

e r S zone. See the Reference Manual
(Document No. 00809-0100-4026)
for details.
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9. This step is not applicable for FOUNDATION fieldbus. Parameters are
instead entered in the Al-block.
For HART communication, choose Primary Variable, PV.
Fast Key Sequence [1,3,5,1]
Specify the analog output range by setting the Upper Range Value (20
mA) and the Lower Range Value (4 mA) to the desired corresponding
level values.
Fast Key Sequence [1,3,5,2]

The Alarm Mode specifies the output state when a measurement error
occurs. Fast Key Sequence [1,3,5,3]

The following values are used:

High: 21.75 mA (standard) or 22.5 mA (Namur)

Low: 3.75 mA (standard)

Freeze: presents value when error occurs.

Click Next.

10. The Basic Configuration with the Radar Master Wizard is now finished.
Proceed with the Device Specific Setup to see which additional
configuration is needed.

Continue with Steps 2 through 5 in the Guided Setup window:

» Configure thresholds and false echo areas. Fast Key Sequence
[2,1,6,2]

» Restart the device. Fast Key Sequence [2,1,6,4]
* View live values from the device
» Make a complete backup of the device

See the Reference Manual (Document No. 00809-0100-4026) for further

information.
“® Guided Setup =l

Step 1:
In the "wizard dialog you will be guided through a few basic steps in order to
get the device up and running. More configuration parameters are available
in the individual Setup dialogs [see Setup menu).

Step 1: Run Wizard @ || Runwizard for quided setup

Step 2: Device specific setup ———— 2 Configure Thresholds and False Echo Areas

Step 3: Restart the device ———— | 3 Restart the Device

Step 4: View live values from the device @) Wiewt live values from devics

Step 5: Make a complete backup of the device —| (& [~/ Archive Device

Close
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Safety Instrumented
Systems (4-20 mA only)

5-16

The following section applies to the 4-20 mA Rosemount 5400 Series with QS
Prior-Use Certificate of FMEDA data transmitter used in Safety Instrumented
Systems (SIS). Additional Safety Instrumented Systems information is
available in the Rosemount 5400 Series Reference Manual supplement
(Document No. 00809-0400-4026). The manual is available electronically at
www.rosemount.com or by contacting an Emerson Process Management
representative.

To identify a 5400 QS Prior Use transmitter, verify the option code QS in the
model code, on the label affixed to the outside of the transmitter head.

NOTE

The Rosemount 5400 Series transmitter is not safety-rated during
maintenance work, configuration changes, multidrop, loop test, or other
activity that affects the Safety Function. Alternative means should be used to
ensure process safety during such activities.

Installation

The device should be installed and configured as a level sensing device per
manufacturer’s instructions. The materials must be compatible with process
conditions and process fluids. No special installation is required in addition to
what is described in this document.

Environmental limits are available in the Rosemount 5400 Series Reference
Manual (Document No. 00809-0100-4026), Appendix A: Reference Data.

NOTE

False echoes within the radar beam from obstructions may lead to a situation
where the Rosemount 5400 Series can no longer be used for safety related
functions with the listed failure rates, Safe Failure Fraction, and PFDpyc
However, reduced proof test intervals can help to detect such unwanted
causes.

The loop must be designed so the terminal voltage does not drop below the
minimum input voltage, see values in Table 5-2, when the transmitter output is
21.75 mA. The input voltage U; for HART is 16-42.4 Vdc (16-30 Vdc in IS
applications, and 20-42.4 Vdc in Explosion-proof/Flameproof applications).

The HART loop must be referenced to ground in one point, located between

the power supply and the load resistor. Either the negative or the positive pole
of the power supply can be ground referenced, depending on the placement

of the load resistor. See Figure 5-1 as an example.
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Figure 5-1. Reference Ground when the Load Resistor is Inserted in the negative Line.

Rosemount 5400
Series Transmitter

+
Power supply

4 Load resistor

Transmitter .
housing ground

ground reference

Single point loop

Table 5-2. Minimum input voltage (U;) at Different Currents.

Configuration

Current
Hazardous approval 3.75 mA 21.75 mA
Minimum input voltage (U))
Non-Hazardous Installations and 16 Vdc 11 Vdc
Intrinsically Safe Installations
Explosion-proof / Flameproof 20 Vdc 15.5 Vdc
Installations

Use a HART-compliant master, such as Rosemount Radar Master or a Field
Communicator, to communicate with and verify configuration of the
Rosemount 5400 Series. A full review of configuration methods is available in
Section 5: Configuration in the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026). These instructions are applicable to the
5400 QS option with any differences noted.

Damping

User adjusted damping will affect the transmitter’s ability to respond to
process changes. Therefore, the damping values + response time should not
exceed the loop requirements.

Alarm and Saturation Levels

DCS or safety logic solver should be configured to handle both High alarm
and Low alarm. It is also required that the transmitter is configured for High
alarm (standard alarm setting). Table 5-3 identifies the alarm levels available

and their operation values.")

(1) In certain cases, the transmitter does not go into the user defined alarm state. For example,
in case of a short circuit, the transmitter goes into High Alarm state even if Low Alarm has

been configured.
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Operation and
Maintenance
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Table 5-3. Alarm levels and operation values

Rosemount Alarm Level

-
Normal Operation
| |
3.75 mA™ 4 mA 20 mA 21.75 mA®@

3.9 mA 20.8 mA
low saturation high saturation

(1) Transmitter Failure, hardware or software alarm in Low position.
(2) Transmitter Failure, hardware or software alarm in High position.

For instructions on alarm level settings, see Section “Analog Output” in the
Rosemount 5400 Series Reference Manual (Document No.
00809-0100-4026).

NOTE
Only the High Alarm Mode can be used for the Safety Function. Do not
choose Freeze Current as an error will not be announced in the current loop.

Write Protection

A Rosemount 5400 Series transmitter can be protected from unintentional
configuration changes by a password protected function. It is recommended
to use write protection described in Section “Write Protecting a Transmitter” in
the Rosemount 5400 Series Reference Manual (Document No.
00809-0100-4026).

Site Acceptance

After the installation and configuration, proper operation of the transmitter
should be verified. A site acceptance test is therefore recommended. The
proof test outlined in this section can be used for this. Note that re-verification
of the transmitter operation is recommended if the configuration is changed.

The Rosemount 5400 Series QS option must be tested at regular intervals to
confirm that the overfill and empty tank protection function result in the
desired system response. The required proof test intervals are dependent on
the configuration of the transmitter and process environment. Refer to the
reference manual and the Failure Modes, Effects, and Diagnostic Analysis
(FMEDA) report for further information.

The following proof test is recommended. If an error is found in the safety
functionality, the measuring system must be switched out of service and the
process held in a safe state by means of other measures. Proof test results
and corrective actions taken must be documented at
www.emersonprocess.com/rosemount/safety.

Proof test

This test detects approximately 95% of the possible Dangerous Undetected
(DU) failures of the transmitter. See the Rosemount 5400 Reference Manual
(Document No. 00809-0100-4026) for additional details and instructions. Note
that prior to conducting the test, the echo curve should be inspected to ensure
that no disturbing echoes affecting the measurement performance are
present in the tank.
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Inspection

References

Required tools: Field Communicator and mA meter.

1. Bypass the logic solver or take other appropriate actions to avoid false
trip.

2. Disable write protection if the function is enabled.

3. Using Loop Test, enter the mA value representing a high alarm current
output and verify that the analog current reaches that value using the mA
meter.

This step tests for compliance voltage problems, such as low loop power
supply voltage or increased wiring resistance.

4. Using Loop Test, enter the mA value representing a low alarm current
output and verify that the analog current reaches that value using the
reference meter.

This step tests for possible quiescent current related failures.

5. Perform a two-point calibration check of the transmitter by adjusting the
product level in two points in the measuring range("). Verify that the
current output corresponds to the level input values using a known
reference measurement.

This step verifies that the analog output is correct in the operating range
and that the Primary Variable is properly configured.

6. Enable write protection.
7. Restore the loop to full operation.

8. Remove the bypass from the safety logic solver or otherwise restore
normal operation.

9. Document the test result for future reference.

For troubleshooting the transmitter, see Section 7: Service and
Troubleshooting in the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026).

Visual Inspection

It is recommended to inspect the antenna for possible build up or clogging.

Special Tools

Not required.
Product Repair

The Rosemount 5400 Series is repairable by major component replacement.
All failures detected by the transmitter diagnostics or by the proof test must be
reported. Feedback can be submitted electronically at
www.emersonprocess.com/rosemount/safety (Contact Us).

Additional information is available in the Rosemount 5400 Series Reference
Manual (Document No. 00809-0100-4026).
Specifications

The Rosemount 5400 Series must be operated in accordance with the
functional and performance specifications provided in Appendix A: Reference
Data in the Rosemount 5400 Series Reference Manual (Document No.
00809-0100-4026).

(1) For best performance, use the 4 - 20 mA range points as calibration points.
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Failure Rate Data

The FMEDA report includes failure rates and common cause Beta factor
estimates. The full report is accessible at
www.emersonprocess.com/rosemount/safety/PriorUse.htm.

Useful Lifetime

The established failure rates of electrical components apply within the useful
lifetime, which should be based on experience. According to IEC 61508-2,
7.4.7.4, note 3, the useful lifetime often lies within a range of 8 to 12 years for
transmitters.
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Section 6

SAFETY MESSAGES

ROSEMOUNT

5400 Installation & Configuration

Safetymessages . ...........coiiiiiiii i i page 6-1
Installation & Configuration . ....................... page 6-2

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 ). Please
refer to the following safety messages before performing an operation
preceded by this symbol.

Failure to follow safe installation and servicing guidelines could result in death or
serious injury:

Make sure only qualified personnel perform the installation.

Use the equipment only as specified in this manual. Failure to do so may impair the
protection provided by the equipment.

Do not perform any services other than those contained in this manual unless you are
qualified.

Process leaks could result in death or serious injury.

Make sure that the transmitter is handled carefully. If the Process Seal is damaged, gas
might escape from the tank if the transmitter head is removed from the probe.

AWARNING

High voltage that may be present on leads could cause electrical shock:

Probes covered with plastic and/or with plastic discs may generate an ignition-capable
level of electrostatic charge under certain extreme conditions. Therefore, when the
probe is used in a potentially explosive atmosphere, appropriate measures must be
taken to prevent electrostatic discharge.

EMERSON.

www.rosemount.com

Process Management



Reference Manual
00809-0600-4026, Rev BA
Rosemount Process Radar December 2011

INSTALLATION &
CONFIGURATION

Step 1. Complete the QIG  Follow the instructions provided in Section 5: 5400 Quick Installation Guide.

Step 2. Basic Basic Configuration Parameters
Configuration - HART/FF Address and Device Tag
* Measurement Units

Figure 6-1. Tank Geometry

Upper Reference Point

1Transition Zone

Tank Height (R)

Product Level

Lower Reference Point
(Level=0)

+ Tank Height

« Tank Type and Tank Bottom Type

» Pipe Diameter if applicable

* Hold Off/Upper Null Zone
This parameter should only be changed if there are disturbing objects
close to the antenna, e.g. nozzle disturbances. No valid measurements
are possible above the Hold Off Distance.

» Process Conditions
For best performance, select only if applicable, and no more than two
options.

* Product Dielectric Range
» Volume Configuration, if needed
* Analog Output (HART)

6-2
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Figure 6-2. Standard Range
Value settings

_ ____ 20 mA Upper Range Value (URV)

Product Level ---+—7

Range 0-100%

____________________ l - - - _ 4 mA Lower Range Value (LRV)

Lower Reference Point
(Level=0) -

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Basic Configuration Parameters”.

+ Configure the Al Block (FOUNDATION Fieldbus)
A minimum of four parameters are required to configure the Al Block:

1. Channel - Corresponds to the desired sensor measurement

2. L_TYPE - Defines the relationship to the desired output of the Al
Block. Direct or indirect root.

3. XD_SCALE - Include 0%, 100%, and engineering units.
4. OUT_SCALE - Include 0%, 100%, and engineering units.

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Configure the Al Block”.

« Echo Tuning

Measure and Learn function automatically performs echo tuning including
threshold setting and false echoes registration. Best Practice is to execute
Measure and Learn with empty tank.

6-3
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Figure 6-3. Weak disturbing
echoes can be filtered out by
creating an amplitude threshold

2000
1800

1600 P1 Surface

N
N
o
o

Measurement signal
1200

1000
800

Amplitude, mV

Amplitude Threshold Curve

600 P2 Unknown
400 \

200

0 1.0 2.0 3.0 40 . 50 6.0 7.0 8.0 9.0 10.0
Distance, m

Figure 6-4. Disturbing echoes
can be filtered out by registration
as False Echoes

2000
1800 Q
1 P2 Unknown

600 Registered False Echo
1400

1200

1000 i P1 Surface

800

600

400
0

0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Distance, m

Amplitude, mV

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Echo Tuning”.
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Basic Configuration Using Rosemount Radar Master

1.
2.
3.

Start the Guided Setup
Start the Configuration Wizard and follow the instructions

Click Configure Thresholds and False Echo Areas to allow automatic
echo tuning using the Measure and Learn function

Restart the transmitter
View live values from the device
Configuration Backup
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Basic Configuration Using a Field Communicator

Figure 6-5. Field Communicator Menu Tree corresponding to Device Revision 3

Process Variables 1Variable Mapping | — ~| 1 Primary Variable
_ _ 2 Probe 2 2nd
= ; zrlmary Variable 3 Geometry 33rd
2 3n: 4 Environment 4 4th
1 4:h 5 Volume 5 HART Digital Units
5 All variables 6 Analog output 6 Damping Value
7 Finish i
6 Signal Quality inis| 7 Device Status
Metrics
7 Identification e
3 Upper Null Zone
4 Drawing
1 Process Variables | — Setup ; '{/?glz(n::s;g%pe
2Setup — . —>| 3 Inner Diameter
3 Diagnostics = 1 Basic Setup 4 Nozzle Height
4 Primary Variable 2 Device I — 5 Drawing
Value 3 Tank 1 Identification
5 Apalog Out 4 Analog output 2 Variable Mapping L
6 D]stance 5 Echo Tuning 3LCD 1 Measurement Mode
7 Signal Strength 6 Echo Curve 4 Communication 2 Product Diel. Range
7 Advanced 5 Alarm/Sat. Limits 3 Upper Prod. Dielectr.
8 Calibration — 4 Process Conditions
5 Drawing
; Iérobe ™| 1 Calculation Method
eometry 2 Tank Diameter
3 Environment 3 Tank Length
Diagnostics/Tools 4 Volume 4 Volume Offset
—>| 4 Diagnostics ggtrapping VeI
2 Tools rawing
—>
1 Analog Out 1 Primary Variable
2 Alarm/Sat. Limits > 2 Range Values
3 Alarm Mode
4 Sensor Limits
1 Echo Peaks 5 Alarm Mode Definit.
—| 2Thresholds

—>{ 1 Finish Setup

2 Device Specific Setup

3 After Setup Restart
F/W

4 Restart Device

——>| 1 Echo Curve

1 Near Zone

2 Probe End Projection

L r~| 3 Dynamic Vapor
Compensation

4 Signal Quality Metrics

5 Echo Tracking

——T>| 1 Analog Output ‘

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Basic Configuration Using
Rosemount Radar Master”, and the Rosemount 5400 Series Reference
Manual Supplement (Document No. 00809-0100-4032) (Rev AA p.4-13 -
4-26).
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Step 3. Verification Viewing Measurement Data

* In Rosemount Radar Master
Rosemount Radar Master > Tools > Device Display

Figure 6-6. Presentation of
measurement data in RRM

2| Device Display - [LT-3601] EEX
Level | Anslog 0ut|

Distance _
732 mm . ¢ @,
A

Intemal Temperaturs
4

Wolume

1810 m3

Level Rate

0968 mih

Signal Strength
a3 m

Level

959 mm Il

Close Help

Figure 6-7. Presentation of
Analog Output value in RRM

2 Device Display - [LT-3601] [’;|@‘E|
Level | Analog 0ut |

Analog Out 1

Level
Upper Rangs Yalus AOut 1
2200

Current ADUE 1
27 3% [ B¥ ma

Lower Range Yalue A0ut 1
500 mm

Close Help

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Viewing Measurement Data”.

* Viewing Measurement Data in AMS Suite

Verify Analog Output (HART devices only)

Ensure that the loop has been set to manual mode in the DCS for the
applicable transmitter.

Use the transmitter's built-in simulation mode to verify the analog output
settings. Output at least one arbitrary level or interface and verify that the
readings in the DCS match up.
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Rosemount Radar Master > Tools > Simulation Mode

Figure 6-8. Simulation Mode

Simulation Mode - [LT-3601] X
Simulation Values
Devics Commurication Hazard pstaneelbingiaied) Start
750 m
During simulation the output fiom .
the device will nat be controlled by | | [~ Enable Measurement Alarm [simulated)

the device measurement
Make sue systems and pecple
telying o data fiom the device are
made aware of the changed
conditions when entering/esiting
simulation mode. View livs/simulated valuss

[~ Enable Device Failure Alam [simulated]

Status: Live Values. No Simulation.

Failure 1o do 50 could resul in
death, serious injury sndfor
property damage

Press buttan to open Device Display

Close Help

Also, or alternatively, activate the transmitter's loop test function. Output 4, 12,
and 20 mA and verify that the readings in the DCS match up.

Rosemount Radar Master > Output > Analog Out > Loop Test

Figure 6-9. Loop test for Analog
Out 1 x|

Set fixed analog out current

Device Communication Hazard Current AOut 1 Start

Dusing fired cunent mods the 12| mA S
output from the device will not be

controlled by the device

measurement.

Make sure systems and people Status: Live values. Ho fixed current.

relying on data from the device are
made aware of the changed
conditions when entering/exiting
fived current mode.

Failure to do so could resultin
death, serious injury and/or

property damage. Close Help

Echo Curve Verification

1. Download and review the echo-curve

Figure 6-10. The Echo Curve
presents all visible echoes

2000

1800
1600 [Reference

False Echo

Product
Surface

T
|
[
[
|
[
1400 : Tank
1200 I Bottom
, Hold Off
1000 | distance
800 :
|
[
[
|

600
400

0 whnent gy

-05 0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Unknown

Surface Threshold / ATC
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Figure 6-11. Surface threshold is
too low

2. Take a back-up of the plot including the reference/antenna echo
3. Review peak amplitudes

Verify that no disturbing echoes are present above the Surface
Threshold (ATC).

«  Common Problems and Recommended Actions

Surface Threshold (ATC) is too low

If there are disturbing objects in the tank (e.g. nozzles, internal
obstructions, gaps between still-pipe modules) the threshold must be
set carefully to avoid locking on the wrong amplitude peak.

2000 P1 - Disturbing echo
> Reference misinterpreted as
3 P2 product surface
g 1500 Actual surface
=]
S
£ 1000 Surface Threshold=
< |/ __\rrvaPyyry AN NN Amplitude Threshold

Curve (ATC)
0
- 8.0
Distance, m

Figure 6-12. The Diagnostics
window in Rosemount Radar
Master

Read Diagnostics

Verify that no Errors or unattended Warnings are present.

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Diagnostic Messages”.

» To view Diagnostics in Rosemount Radar Master:

Rosemount Radar Master > Tools > Diagnostics

+ Diagnostics - [LT-3601]

Device Errors
Device Warnings
Measurement Status

% Yalume Cale Status

& Analog Dut 1 Status

¥ Disgnostics Device Wamings:

Diagnostics Summary:
Device Status

Device Status 1 indicationis)
Device Ermor 0 enoilz)

Device Status
i - Device Configuration Warning
- Automatic surface threshold settings disabled

e Calo Status
Analog Out 1 Status

Close Help
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For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Diagnostics”.
Step 4. Archive Files Save Echo Curve and Config File

Permanently store the echo-curve and configuration back-up files for future
use, with re-occurring verification procedures.

In Rosemount Radar Master:
Rosemount Radar Master > Device > Backup Config to file

Rosemount Radar Master > Tools > Echo Curve > Record

Figure 6-13. The Configuration

Report window in Rosemount B Configuration Report - [LT-3601] CE®
Radar Master Parameters belaw have been changed compared to the defaul values for this device
Parameter Walue Unit o~
Device i
Protocol HART
Address 1]
Device Tag LT-3601
Device Type 5400
Wersion 1C0
Uit 10 1003248]
Factory Setup
My Address1 1003248]
Software Rev 21168129
Txl 562| mm
Rel Impulse Ampl 47.345676]
Gain Aamp [nit al 75
Gain Aamp Start Val Free 92
Giain Framp Start Val Fipe 52|
Biain Framp End Yal Fipe 52|
Swip i CiilUse Ref Pule Trce]
[Tiring Calib LF 78|
[Tiring Calib HF 752
Dielia Freq HF 4|Hz
Mom Fef Pulse Dist 452[om
Mom Fef Pulse Ampl T L
Open Fiint Close Help
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Section 7

SAFETY MESSAGES

ROSEMOUNT

5400 Commissioning

Safetymessages . ...........coiiiiiiii i i page 7-1
Commissioning ..........coviiiiiiiiiinnninnnnes page 7-3
Verification Procedure .................. ... ... ... page 7-3

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 ). Please
refer to the following safety messages before performing an operation
preceded by this symbol.

Explosions could result in death or serious injury:

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

Before connecting a HART®-based 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.

Do not remove the gauge cover in explosive atmospheres when the circuit is alive.

Failure to follow safe installation and servicing guidelines could result in death or
serious injury:

Make sure only qualified personnel perform the installation.

Use the equipment only as specified in this manual. Failure to do so may impair the
protection provided by the equipment.

Do not perform any service other than those contained in this manual unless you are
qualified.

Process leaks could result in death or serious injury.

Make sure that the transmitter is handled carefully. If the Process Seal is damaged, gas
might escape from the tank if the transmitter head is removed from the probe.

EMERSON.

www.rosemount.com

Process Management
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High voltage that may be present on leads could cause electrical shock:
Avoid contact with leads and terminals.

Make sure the main power to the Rosemount 5300 transmitter is off and the lines to any
other external power source are disconnected or not powered while wiring the gauge.

Probes covered with plastic and/or with plastic discs may generate an ignition-capable
level of electrostatic charge under certain extreme conditions. Therefore, when the
probe is used in a potentially explosive atmosphere, appropriate measures must be
taken to prevent electrostatic discharge.
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COMMISSIONING

Verification

Configuration

VERIFICATION
PROCEDURE

Step 1. Verify the
Correctness of Level
Reading

Follow this commissioning procedure the first time the process is started at
actual operating conditions and actual process media.

Review and verify that the following matches application and installation
requirements, as described in Section 5: 5400 Quick Installation Guide and
Section 6: 5400 Installation & Configuration.

* Mounting Consideration
* Mechanical Installation
» Electrical Installation

« Basic Configuration

Threshold settings

1. Review thresholds settings

2. If needed, use the following best practices to apply custom threshold
adjustments:

* Generally, the threshold should be at 20% of the surface peak.
Example: If the surface is 2000 mV, then the threshold should be set at
400 mV.

» It should never be closer than 200 mV to any disturbing objects.
Example: If there is a 500 mV peak from an obstacle, the threshold
around it should be 700 mV.

* The threshold should never be below 300 mV. For products with very
low dielectric constants, such as hydrocarbons, it may be required to
lower the threshold.

At normal operating conditions, compare the transmitter level, or interface
reading, with an independent measurement. Unfortunately, it often happens
that two independent measurements will not match up perfectly, but check the
sanity and the acceptable deviation.

The independent measurement can be done using a number of different

complementary devices, ranging from sight-glasses and hand-dipping to
redundant differential-pressure and displacer.
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Figure 7-1. The verification of
measurement data using a

sight-glass
l— ’—\ i
| o I ———
<
Step 2. Analog Output NOTE
Signal Validation This section refers to 4-20 mMA/HART units only.

Ensure that the loop has been set to manual mode in the DCS for the
applicable transmitter.

Use the transmitter’s built-in simulation mode to verify the analog output
settings. Output at least one arbitrary level or interface and verify that the
readings in the DCS match up.

Rosemount Radar Master > Tools > Simulation Mode

Figure 7-2. Simulation Mode -

During simulation the output from .
the device will not be controlled by | | [~ Enable Measurement Alaim (simulated)

the device measurement. ; ; ;
Make sure systems and people [~ Enable Device Failure Alarm [simulated)

relying on data from the device are

Stop

[LT-01) Simulation Mode - [LT-01] x|
~ Simulation Yalues
Device Communication Hazard Distance (simulated) Start |
| 0700 m

made aware of the changed Status: Live Values. Ho Simulation.
conditions when entering/exiting
simulation mode. — View live/simulated values

Failure to do so could result in
death, serious injury and/or
property damage

Press button to open Device Display

Close Help

Also, or alternatively, activate the transmitter’s loop test function. Output 4, 12,
and 20 mA and verify that the readings in the DCS match up.

Rosemount Radar Master > Output > Analog Out > Loop Test
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Figure 7-3. Loop test for Analog
Out 1 - [LT-01]

Step 3. Echo-Curve
Verification at Operating
Conditions

Figure 7-4. Peak amplitudes and
threshold settings

Amplitude

¥ Loop Test for Analog Out 1 - [LT-01] )

x|
Device Communication Hazard Current A0ut 1 |

During fixed current mode the
output from the device will not be
controlled by the device
measurement.

Make sure systems and people Status: Live values. Ho fixed current.
1elying on data from the device are
made aware of the changed
conditions when entering/exiting
fixed current mode.

Failure to do so could result in
death, serious injury and/or
propeity damage. Close Help

Set fixed analog out current
Shart

I 12 ma

Stop

At normal operating conditions, download and review the echo-curve
according to the following steps:

1.

2.

Check Reference Pulse amplitude and position
Compare the result against the previous plots, taken during cold start-up.

Review peak amplitudes and threshold settings

Verify that the surface peak is visible and that the thresholds have been
set as described in threshold settings. For information on threshold
settings, see “Threshold settings® on page 7-3.

Store the echo-curve

Permanently store the echo-curve for future use, with re-occurring
verification procedures.

The reference pulse can be displayed by adjusting the plot view to show
negative values, that is up to -3.3 ft (-1 m) in the plot.

UNZ Surface Interface Interface  Surface
peaI{ peak threshold  threshold
LY |

Reference ~—___
peak Distance
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Step 4. Transmitter
Diagnostics Review

Figure 7-5. The Diagnostics
window in Rosemount Radar
Master

Step 5. Monitor Level
while Emptying

7-6

Verify that no Errors or unattended Warnings are present.

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Diagnostic Messages”.

» To view Diagnostics in Rosemount Radar Master:

Rosemount Radar Master > Tools > Diagnostics

+ Diagnostics - [LT-3601]

Diagnostics Summary:
Device Status

Device £ Device Status. 1 indicationis)
Bvice Eirors Device Ermor 0 enorfs)
Device Watrings . .
Measurement Status
volume Calc Status :
& Anslog Dut 1 Status ¥ Disgnostics Device Warnings:

Device Status
i - Device Configuration Warning
- Automatic surface threshold settings disabled

e Calo Status
Analog Out 1 Status

Close Help

For more information, see the Rosemount 5400 Series Reference Manual
(Document No. 00809-0100-4026) section “Diagnostics”.

During Step 1, the current level reading was verified correct. This step will
verify that the transmitter correctly tracks the surface during the emptying of
the tank.

Begin by activating log functionality for the transmitter level output. Either the
DCS-trend or a stand-alone tool can be used:

Rosemount Radar Master > Tools > Log
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Figure 7-6. Log Registers

Figure 7-7. Emptying a tank or
chamber

ol
File name Select Registers Update Rate
|I::\Plnglam Files\Rosemount\RRM\Rsx\Reglog\Emptying 1933-01-01 ... I |Slandald I I 10 ﬂ s

Leveifmj

Value
/

100 200 300 400 500 600 700 800 200 1000
Time in seconds
n
EE Graph Type
[~ Auto Scale Upper Range
1 (+ Linear Scale
Axis Lower Range " LogScale
IYAxis 'I 0
Statlog | Sioploo | Oose | Hep |

Start emptying the tank or chamber making sure not to stop until it is

completely empty. With a chamber, do not forget to close the process valves

before draining.

Finally, review the level trend for accuracy.
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Step 6. Echo-Curve When the tank or chamber is empty, download and review the echo-curve
Verification with Empty according to the following steps:

Tank 1. Compare echo-curve with previous plots

Compare the echo-curve with previous plots, taken during
commissioning. There should be no major differences. Especially make
sure to review:

« the amplitude and position of the reference pulse
« if all noise is below the threshold

2. Store the echo-curve
Permanently store the echo-curve for future use, with re-occurring
verification procedures. Ensure that the reference echo is visible in the

plot.
Step 7. Monitor Level Repeat Step 5, but fill the tank or chamber instead of emptying it.
while Filling
Step 8. Archive Files Save Echo Curve and Config File

Permanently store the echo-curve and configuration back-up files for future
use, with re-occurring verification procedures.

In Rosemount Radar Master:
Rosemount Radar Master > Device > Backup Config to file

Rosemount Radar Master > Tools > Echo Curve > Record

Figure 7-8. The Configuration

Report window in Rosemount B Configuration Report - [LT-3601] CE®
Radar Master Parameters belaw have been changed campared to the defaul values far this device
Parameter Walue Unit o~
Device i
Protocol HART
Address 1]
Device Tag LT-3601
Device Type 5400
Wersion 1C0
Uit 10 1003248]
Factory Setup
My Address1 1003248]
Software Rev 21168129
Txl 562| mm
Rel Impulse Ampl 47.345676]
Gain Aamp [nit al 75
Gain Aamp Start Val Free 92
Gain Ramp Start Val Pipe 92
Gain Ramp End Val Pips 92
Swip Hw Chil. Use Ref Pulse Trug
Timing Calib LF 168]
Timing Calib HF 182]
Delta Freq HF 4|Hz
Mom Ref Pulse Dist 452| mm
Mo Ref Pulse dmpl 1760[ MY w
Open Print Close Help
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Appendix A Commissioning Checklist

Plant Information ................ ... . .. i, page A-1
General Information ................. ... ..o s page A-1
Tank Information .................. .. ... oot page A-2
Mechanical Installation ........................... page A-3
Electrical Installation ............................. page A-4
Output / Input Configuration ....................... page A-4
EchoTuning ......... ... ...t page A-6
BackupsandPlots .......................ian.. page A-6
Additional Comments / Type of Problem ............. page A-7
NOTE

All fields in this form are not applicable to all transmitters.

Plant Information O Completed O Not completed

Plant name: System No.: Country:

Issued by: Issuing Agent / Company name: Date:
General Information O Completed O  Not completed

Gauge Type: Serial No.: Tag /Tank No:

U 3300 U 5300 U 5401 U 5402 U 5600

Model String: Unit ID (5600):

Start Code: Software version:

Display connected:
U YEsUNO

ROSEMOUNT EMERSON

www.rosemount.com Process Management
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Tank Information

A-2

O Completed O Not completed

Short application description:

Tank Type:

U Vertical Cylinder L Horizontal Cylinder 1 Spherical A Cubical L Non-metallic tank

U Open tank U Other:

Tank Environment:

U Foam U Agitators U Rapid level changes
U Solid product U Turbulent surface U Splash loading (filling from top)
U Steam / Heavy vapor U Insulated tank walls U Condensation on antenna
U] Obstacles below antenna (e.g. baffles, pipes, heating coils)
U Emulsion U Interface measurement
Operating process temperature and pressure range:
- °C, or - °F - bar, or - psi
Product: Dielectric constant range:

U<14-190 19250 254U 4-10

U >11-20 4 >20

Product characteristics - please comment:

Antenna Type: Pipe Diameter:

R - Tank Reference Height G - Offset Distance

Tank Diameter: Distance from transmitter to tank wall:
Volume:

U Strapping Table U Ideal Sphere

U Ideal horizontal cylinder U Ideal vertical cylinder
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Mechanical Installation

O Completed

For more information see the sections:
“Tank Connection with Flange” on page 2-3 (5300),
“Cone antenna with flange” on page 5-3 (5400)

O Not completed

and “Mechanical Installation” in the Reference Manual.

Common

Mounting type:

U Pipe / Chamber L Nozzle 1 Direct / Bracket

Nozzle diameter:

Nozzle height:

Nozzle orientation (position on tank, angled, vertical, horizontal, etc.):

Is the still pipe/chamber (when applicable) U YES U No U N/A
smooth on the inside and without intruding

welds, burrs, etc.?

Proper cable glands in place? 4 YES U No

Cable glands properly tightened? U YES 4 No

Are the plastic protective plugs removed U YES U No

from all unused cable entries and metal

blanking plugs fitted and tightened?

Transmitter head - antenna/probe connection |  YES U No

dry and tightened?

Gaskets properly in place? U YES 4 No O N/A
Visual inspection of the radar installation U YES U No

Is the nozzle properly insulated (if applicable | 4 YES U No O N/A
e.g. hot product)?
Non-contacting Radar's unique (5401, 5402, 5600)

Does the antenna extend at least U YES U No

0.4 in./10 mm below the nozzle?

Is there any disturbing object(s) below the U YES U No

radar?

If still pipe: Is inner diameter consistent, pipe | 1 YES U No O NA
smooth on the inside and free from gaps?

Deposits and similar slots should be less

than 0.4 in./10 mm in diameter.

If ball valve: Is it of full bore/port type? U YES 4 No O NA
Guided Wave Radar's unique (3300, 5300)

Probe clearance to wall/disturbing object(s) | L YES U NOo

OK?

Probe end anchored/grounded? U YES U No

Nozzle size within stated limits? U YES U No

If DVC: DVC conditions fulfilled? U YES U No O NA
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Electrical Installation

Output / Input
Configuration

O Completed O Not completed

For more information see the sections:

“Connect The Wiring” on page 2-6 (5300),

“It is recommended that shielded twisted pair wiring (18-12 AWG) that is
suitable for the supply voltage and approved for use in hazardous areas be
used. For electrical information such as power supply, see diagrams and
drawings for HART®, FOUNDATION™ fieldbus, and Modbus on the following
pages.” on page 5-6 (5400)

and section “Electrical Installation” in the Reference Manual.

Power supply within limits U YES U NO

- Voltage measured at the terminal at the
transmitter:

Groundings according to manual and to local | U YES U No
regulations
Ground check done with multimeter U YES d No
- Voltage measured between - terminal and

ground:
- Voltage measured between + terminal and

ground:

- Resistance measured between transmitter
head external ground terminal and tank
ground terminal:

Is the cable shield connected according to U YES U No
guidelines in the Reference Manual and to
local regulations?

Is the transmitter head external ground U YES U No
terminal connected according to guidelines in
the Reference Manual and to local
regulations?

Type and size of cable used for the
communication:

Is the lid to the terminal compartment U YES U NO
properly closed?
Is the product's Ex classification in 4 YES U No

accordance with requirements?

O Completed O  Not completed

For more information see the sections:

“Configure” on page 2-11 (6300),

“Configure” on page 5-10 (5400),

“Complete the Basic Configuration” on page 3-2 (6300),
“Basic Configuration” on page 6-2 (5400)

and section “Configuration/Start-Up” in the Reference Manual.
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Primary Output:
O 4-20 mA HART O 4-20 mA HART Active (5600) 0 FounpaTioN Fieldbus O Profibus
U Modbus Modbus SW version (33, 53, 5400):

Bus address (if used):

Source: Alarm action (current):
1 High U Freeze U Low
O Namur O Other (5600)
Lower Range (4 mA): Upper Range (20 mA):
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Echo Tuning

Backups and Plots

A-6

O Completed O  Not completed

For more information see the sections:

“Complete the Advanced Configuration” on page 3-5 (5300),

“Verification” on page 3-7 (5300),
“Verification” on page 6-7 (5400),

“Echo-Curve Verification at Operating Conditions” on page 4-6 (5300),
“Echo-Curve Verification at Operating Conditions” on page 7-5 (5400)
and section “Configuration/Start-Up/Echo Tuning” in the Reference Manual.

Configuration tool used:

U RRM/RCT U 375/475 U DD (AMS)
U DTM - specify host:
Software version:
Firmware version:
Measure and learn performed? U YES U NO O NA
Thresholds set at an appropriate level? U YES U NO
Possible false echoes properly registered U YES U No
(non-contacting only)?
Trim Near Zone done (guided wave radar 4 YES U No
only)?
Probe End Projection properly activated U YES U No O N/A
(guided wave radar only)?
UNZ configured? U YES 4 No O NA
Echo amplitude and Signal-to-Noise Ratio U YES U No
OK?
Transmitter measurement and data in the U YES U No
expected range?
W Completed O Not completed
For more information see the sections:
“Archive Files” on page 3-11 (56300),
“Archive Files” on page 6-10 (5400),
“Archive Files” on page 4-11 (5300) and
“Archive Files” on page 7-8 (5400).
Initial backup taken and enclosed U YES U No
Final backup taken and enclosed U YES U NO
Initial plots taken and enclosed U YES U NO
Final plots taken and enclosed U YES U NO
Trends from DCS taken and enclosed U YES 4 No O NA
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Additional Comments /
Type of Problem

In the need of support with a transmitter, send a commissioning report

together with a backup file from the transmitter to your local Emerson Process

Management representative.
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Index
A E Mounting .............. 2-3, 5-3
Advanced Configuration .2-11, 3-5, Echo Curve 5300 Series ............ 2-3
5-10 Empty Tank ....... 4-11, 7-8 5400 Series ............ 5-3
AlBlock .............. 3-3, 6-3 Operating Conditions . 4-6, 7-5 Cone antenna with flange .5-3
Alarm and Saturation Levels 2-19, Save ... 3-11, 4-11, 6-10, 7-8 Process Seal antenna with flange
5-17 Verification ............. 3-9 5-3
Alarm Mode 2-16, 2-19, 5-15, 5-18 Echo Curve Verification ...... 6-8 Rod antenna with flange . .5-4
Amplitude threshold . . ... 4-8, 6-4 EchoTuning ............... 6-3 Rod antenna with threaded
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6-6
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using DeltaV ........... 3-5
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Bentprobe ............... 3-10
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onPipe ........... 2-4, 5-5
onWall ........... 2-4, 5-5
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Channel .............. 3-3, 6-3
Commissioning
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5400 Series ............ 7-1
Commissioning Checklist . . . .. A-1
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Diagnostics . .............. 3-11
Double Bounce ............ 3-10
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6-8, 6-9

T
Tank Bottom Type ..... 5-12, 6-2
Tank Connection

Threaded .............. 2-3

Tri-Clamp . ......... 2-3, 5-5

with Flange ............ 2-3
Tank Environment ......... 2-14
Tank Geometry ......... 3-2, 6-2
Tank Height . 2-13, 3-2, 5-12, 6-2
Tank Type ............ 5-12, 6-2
Threaded Tank Connection ... 2-3
Threshold settings . ... .. 4-3, 7-3

Index-2

Tools ....... .. ... ... ..... 1-3
Transmitter Diagnostics Review 4-9,
7-6

Tri-Clamp Tank Connection 2-3, 5-5

Trim Near Zone ........ 2-16, 3-5
U
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