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Satety Guidelines: Waming notices must be observed to ensure personal safety as well as that of
others, and to protect the product and the connected equipment. These warning notices are
accompanied by a clarification of the level of caution to be observed.

Qualified Personnel: This device/system may only be set up and operated in conjunction with this

manual. Qualified personnel are only authorized to install and
established safety practices and standards.

Unit Repair and Excluded Liability:

operate this equipment in accordance with

. The user is responsible for all changes and repairs made to the device by the user or the user's

agent.

. All new components are to be provided by Siemens Milltronics Process Instruments Inc.

. Restrict repair to faulty components only.
. Do not reuse faulty components.

Warning: Cardboard shipping package provides limited humidity and moisture protection. This product
can only function properly and safely if it is correctly transported, stored, installed, set up, operated, and

maintained.
This product is intended for use in industrial areas. Dparation

of this equipmant in a residential area

may causs interference io several frequency based communications.

Note: Ahlways use product in accordance with specifications.

Copyright Siemens Milltronics Process

Instruments Inc. 2009. All Rights Reserved

Disclaimer of Liability

This document is available in bound version and in
electronic version. We encourage users to purchase
authorzed bound manuals, or to view electronic versions
as designed and authored by Siemens Milltronics Process
Instruments Inc. Siemens Milltronics Process Instruments
Inc. will not be responsible for the contents of partial or
whole reproductions of either bound or electronic
versions.

While we have verified the contents of this
manual for agreement with the
instrumentation descnbed, variations
remain possible. Thus we cannot
guarantee full agresment. The contents of
this manual are regularly reviewed and
corrections are included in subsequent
editions. We welcome all suggestions for
improvement.

Technical data subject to change.

MILLTRONICS® is a registered trademark of Siemens Milltronics Process Instruments Inc.

Contact SMPI Technical Publications European Authorized Representative
at the following address:

Technical Publications Siemens AG

Siemens Milltronics Process Instruments Inc. Industry Sector

1954 Technology Drive, P.0. Box 4225 76181 Karlsruhe

Peterborough, Ontario, Canada, K9J 7B1 Deutschland

Email: techpubs.smpi@siemens.com

. For a selection of Siemens Milltronics level measurement manuals, go to:
www. siemens_com/processautomation. Under Process Instrumentation, select Zeva/

Measuremen! and then go to the manual archive listed

under the product family.

. For a selection of Siemens Milltronics weighing manuals, go to:
www. siemens_com/processautomation. Under Weighing Technology, select Continuous
Weighing Systerns and then go to the manual archive listed under the product family.

@ Siemens Milltronics Process Instruments Inc. 2009
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Safety Notes

Special attention mustbe paid to warnings and notes highlighted from the rest of the text
by grey boxes.

WARNING: relates to a caution symbol on the product, and means
that failure to ohserve the necessary precautions can result in death,
serious injury, and/or considerable material damage.

WARNING': means thatfailure to observe the necessary
precautions can result in death, serious injury, and/or considerable
material damage.

Note: means importantinformation about the product or that part of the operating

manual. e}
-
. =
Safety marking symbols =
In manual Onproduct | Description %
(—)
| Earth (ground) Terminal =
@ Protective Conductor Terminal
2 (Label on product: yellow background.) WARNING: refer
& to accompanying documents {(manual) for details.

FCC Conformity

US Installations only: Federal Communications Commission (FCC} rules

I WARNING: Changes or modifications not expressly approved by
+ Siemens Milltronics could void the user’s authority to operate the
equipment.

Notes:

¢ This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipmentis
operated in a commercial environment.

¢ This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful
interference to radio communications. 0 peration of this equipment in a residential
area is likely to cause harmful interference to radio communications, in which case
the user will be required to correct the interference at his own expense.

U This symbaol is used when there is no corresponding caution symbol on the product.
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SITRANS LR200

CE Electromagnetic Compatibility (EMC) Conformity

This equipment has been tested and found to comply with the following EMC Standards:

EMC Standard Title

55011:1998+A1:19998A2:2002, CLASS B ) ) - d
medical {ISM) radio-frequency equipment.

EN 61326:1997+A1:1998+A2:2001 +A3: 2003 |Electrical Equipment for Measurement, Control and

{IEC 61326:2002) Laboratory Use — Electromagnetic Compatibility.
Electromagnetic Compatibility (EMC) Part 4-2.Testing

EN61000-4-2:2001 and measurement techniques — Electrostatic discharge
immunity test.
Electromagnetic Compatibility (EMC) Part 4-3: Testing

EMNB1000-4-3:2002 and measurement technigues — Radiated, radio-
frequency, electromagnetic field immunity test.
Electromagnetic Compatibility (EMC) Part 4-4: Testing

EN61000-4-4:2004 and measurement techniques — Electrical fast transient/
burst immunity test.

NG 1000-4-5:2001 Electromagnetic Compat_lblllty (EMC) Pa_rt 4.5 _Testlng
and measurement technigues — Surge immunity test.
Electromagnetic Compatibility (EMC) Part 4-6: Testing

EN61000-4-6:2004 and measurement techniques — Immunity to conducted
disturbances, induced by radio-frequency fields.
Electromagnetic Compatibility (EMC) Part 4-8:

EN61000-4-3:2001 Testing and measurement technigues — Power
frequency magnetic field immunity test.

The Manual

Notes:

¢ This productis intended for use in industrial areas. Operation of this equipmentin a
residential area may cause interference to several frequency based

communications.

* Please follow the installation and operating procedures for a quick, trouble-free
installation and to ensure the maximum accuracy and reliability of your SITRANS LR200.
¢ This manual applies to the SITRANS LR200 (HART) only.

This manual will help you set up your SITRANS LR200 for optimum performance. We
always welcome suggestions and comments about manual content, design, and
accessibility. Please direct your comments to techpubs.smpi@siemens.com.

For other Siemens Milltronics level measurement manuals, go to:
www siemens.comAevel and look under Level Measurement.

Page 2 SITRANS LR200 (HART) —INSTRUCTION MANUAL
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Application Examples

The application examples used in this manual illustrate typical installations using
SITRANS LR200 (see Aupendix £ Application Examples on page 141). Because there is
often a range of ways to approach an application, other configurations may also apply.

In all examples, substitute your own application details. If the examples do not apply to
your application, check the applicable parameter reference for the available options.

Technical Support

Supportis available 24 hours a day.

To find your local Siemens Automation Office address, phone number and fax number go
to:
www siemens.com/automation fpartner

¢ Click on the tab Contacts by Product then drill down to find your product group
(+Process Autamation » +Process Instrumentation > +Level Measuring
Instruments).

* Selectthe team Technical Support. Click on Next.

¢ Click on the appropriate continent, then select the country followed by the city.
Click on Next.

L
)
=
e
=
)
[
=
[
=]
=}

For on-line technical support go to:
WwWw siemens.com/automation /support-request

¢ Enter the device name (SITRANS LR200) or order number, then click on Search,
and select the appropriate product type. Click on Next

¢ You will be prompted to enter a keyword describing your issue. Then either
browse the relevant documentation, or click on Next to email a detailed
description of your issue to Siemens Technical Support staff.

Siemens A&D Technical Support Center: phone +49 180 50 50 222
fax +49 130 50 50 223

7ML19985JP02 SITRANS LR200 (HART) —INSTRUCTION MANUAL Page 3



SITRANS LR200

Abbreviations and ldentifications

Shortform Long Form Description  Units
CE/FMICSA ol ion Standards Assoston | ¥t pprova
C; Internal capacitance F
D/A Digital to analog
DCS Distributed Control System ggggﬁ; tzjosom
dK dielectric constant
EDD Electronic Device Description
HART Highway Addressable Remote Transducer
l; Input current mA
[ Output current mA
IS Intrinsically Safe safety approval
L Internal inductance mH
mH milliHenry 103 H
nF microFarad 106 F
Ks microsecond 106 s
PED Pressure Equipment Directive safety approval
pF pico Farads 10712 F
ppm parts per million
PV Primary Variable measured value
SV Secondary Variahle equivalent value
TB Transducer Block
TVT Time Varying Threshold fr?rli:;:;y

i Input voltage V
U, QOutput voltage

Page 4 SITRANS LR200 (HART) — INSTRUCTION MANUAL 7ML19985JP02



SITRANS LR200 Overview

SITRANS LR200 is a 2-wire 6 GHz pulse radar level transmitter for continuous monitoring
of liguids and slurries in storage vesselsincluding high pressure and high temperature, to
a range of 20 meters (66 feet). The instrument consists of an electronic component
coupled to an antenna and either a threaded or flange type process connection.

SITRANS LR200 supports HART" communication protocol, and the following device
management software options:

e  SIMATIC PDM
e AMS Device Manager

Signals are processed using Process Intelligence which has been field-proven in aver
1,000,000 applications worldwide {ultrasonic and radar).

L
)
=
e
=
)
—
=
[
=]
=}

shield length 250 mm {10%):
use for long nozzles of 250 mm (107}
or lessin length

shield length: 100 mm (4"): use for
nozzles of 100 mm (4"} or less in
length

Programming

SITRANS LR200 is very easy to install and configure via a graphical local user interface
(LU1). You can modify the built in parameters either locally via the Siemens infrared
handheld programmer, or from a remote location using one of the following options:

e  SIMATIC PDM
¢ AMS Device Manager.

Applications

¢ liquids and slurries
¢ liguid bulk storage vessels
*  simple process vessels with gentle agitation

' HART® isa registered trademark of the HART Communication Foundation
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SITRANS LR200

Approvals and Certificates

Note: For further details see Approvals on page 10.

SITRANS LR200 is available with General Purpose approval, or for hazardous areas. The
approval rating is shown on the device nameplate.

Application LR200 . .
Tiile Viisioii Approval Rating Valid for;
Non- General CSAygc. FM, CE N. America, | See
hazardous |Purpose Europe page 19
RAameproof | ATEX |1 1/2 G, EEx dmia IIC T4 Europe See
page 23
Increased ATEX Il 1/2G, EExemia lIC T4 Europe See
Safety page 23
Explosion- FM/CSA: US/Canada
proof Class |, Div. 1, Groups A, B,C, D See
Class I, Div. 1, Groups E, F G page 24
Class |l T4
Non- FVE: us See
incendive Class |, Div. 2 Groups A, B,C,D Th page 23
Hazardous il
Class |, Div. 1, Groups A, B,C, D us
Class I, Div. 1, Groups E, F G
Class Il T4
I i ATEX 111G, EExia lIC T4 Europe
ntrinsically :
Safe {barrier f\sl\[I]ZEé( Ex ia lIC T4 (Tamb = 40 to Australia See
. 1 P67 page 21
required)
IECEX TSA 04.0020% T4 | International
CSA: Canada

Class |, Div. 1, Groups A, B,C, D
Class I, Div. 1, Groups E, E G
Class Il T4

Process Connections

A wide range of process connections and antenna options is available to suit virtually
any vessel configuration.

Page B SITRANS LR200 (HART) —INSTRUCTION MANUAL
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Specifications

Note: Siemens Milltronics makes every attempt to ensure the accuracy of these
specifications but reserves the right to change them at any time.

Power

General Purpose:
Non-incendive (FMAS only):
Intrinsically Safe:

Nominal 24 ¥ DC at
max. 550 Ohm

AAmEpoaT Nominal 24 V DC at
Increased Safety:
Explosion-proof {FM/CSA US/Canada only): e 0
* Maximum 30V DC
e Ao mA
¢ Max startup current see Startyp Behavior on page 140
Performance
Reference operating conditions according to IEC 60770-1
¢ ambienttemperature +15t0+25°C (+59 to +77 °F)
¢ humidity 45% to 75% relative humidity
¢ ambientpressure 860 to 1060 mbar g (36000 to 106000 N/m? g) v
Measurement Accuracy (measured in accordance with |EC 60770-1) -‘E
- From end of antenna to 600 mm {1.96 ft) 40 mm {157} E"
- Remainder of Range 10 mm (0.4”) or 01% of span {whichever is =
greater) E
Frequency 5.8 GHz (6.3 GHz in N. America): refer to
device nameplate for confirmation
Max. measurement range” 20 m (656 ft)
Min. detectable distance'!
34" and6" horn? 300 mm (118"}
¢ §"horn 330 mm {129
e PP rod, 100 mm internal shield 417 mm {16.4")
¢ PP rod, 250 mm internal shield 567 mm (22.3")
¢ PTFErod, unshielded 417 mm (16.4")
e PTFErod, 100 mm external shield 474 mm (18.6")
¢ PTFErod, 250 mm external shield 624 mm (24.5%)

From sensor reference point. For the sensor reference point for each configura-
tion, see Dimensions: Uni-Construction Folypropyiene Rod Antenna on page 12

for the standard version, or Appendix G: Aange Adapter Versionson page 152 for
other configurations.

2 3 and 4" harns should be used only in stillpipe applications.
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Update time") minimum 1 second, depending on settings for
Response Rate (2.4.1.) and LCD Fast Mode (4.9.}

Influence of ambient temperature < 0.003%/K {average over full temperature range,
referenced to maximum range)

Dielectric constant of material measured

e dK > 3 {for < 3 use waveguide antenna or stillpipe)
Memory:

¢ non-volatile EEPROM

* no battery required.

Interface
Analog output
¢ signal range 4 t0 20 mA (+ 0.02 mA accuracy)
upper limit 20 to 22.6 mA adjustable
¢ fail signal 36 mA to 226 mA {see Fail-safe Mode on page 132

for more details)

Communication: HART

¢ |load 230 to 600 €2, 230 to 500 £ when connecting a
coupling
module
¢ Max Line Length multi-wire: < 1500 m (4921 ft)
2 * Protocol HART, Version 5.1
"% Canfiguration
& ¢ remote Siemens SIMATIC PDM or AMS Device Manager
3 (PC)
& * |ocal Siemens infrared handheld programmer, or HART

handheld communicator

Display (Iocal)z) graphic LCD, with bar graph representing level

Mechanical
Process Connections:
» threaded connection
- polypropylene rod antenna 15" NPT (ANSI/ASME B1.20.1), R (BSPT, EN 10226-1)
or G (BSPP EN IS0 228-1)
- PTFE antenna, SS connection  2° NPT (ANSI/ASME B1.20.1), R (BSPT, EN 10226-1) or
G (BSPP EN IS0 228-1)

1 Reference conditions: Response Rate {2.4.1.) set to FAST, LCD Fast Mode (4.9.}
setto ON.

Display quality will be degraded in temperatures helow —25 °C (~13 °F) and above
+65°C (+149 °F).

2
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¢ flange connection {flat-face)
2", 3", 4" (ASME 150 Ib, 300 Ib)
DIN50, DN80, DN100, DN150, DN200 (PN 16, PN4D)
504, 80A, 100A {JIS 10K)

materials 316 L /1.4404 stainless steel
or 316 L/1.4435 stainless stesl
¢ flange connection {raised face)

DNE0, DN100, DN150 (PN16, PN40) per EN 1092-1 BE1
DN200 (PN16) per EN 1092-1 B1

materials 1.4404 or 1.4435 stainless steel
Antenna:
* polypropylene rod hermetically sealed construction

standard 100 mm {4") shield for maximum 100 mm {4")
nozzle, or optional 250 mm (10"} leng shield

e PTFErod see Appendix G: Aange Adapter Versionson page
152
¢ horns/waveguide see Appendix G- Aange Adapter Versions on page
152
Enclosure
* construction aluminum, polyester powder-coated
¢ conduit entry 2x M2x15 or 2 x%" NPT
* ingress protection Type 4X/NEMA 4X, Type 6/NEMAB, IP 67, IP68 (see v
note below) -§
Weight (excluding extensions) E“
¢ 100 mm threaded polypropylene rod antenna approx. 35kg =
{77 Ib) S
e DN50/PN16 or 2 ASME 150 Ib flat-face flange, rod or horn approx. 8 kg @
(176 Ih)
e DN100/PN16 or 4" ASME 150 Ib flat-face flange, rod or horn approx. 10.5 kg
(231 Ib)
¢ DN200/PN16 or 8" ASME 190 Ib flat-face flange, rod or horn approx. 19 kg
{418 Ib)
¢ DN100/PN16 raised-face flange, rod or hom approx. 10 kg
(221b)
¢ DN200/PN16 raised-face flange, rod or hom approx. 208 kg
(459 |b)

7ML19985JP02 SITRANS LR200 (HART) — INSTRUCTION MANUAL Page 3



Environmental

Notes:

e Check Approvalson page 10, for the specific configuration you are about to use or
install.

* lse appropriate conduit seals to maintain IP or NEMA rating.

* |ocation indoor/ outdoor

e altitude 5000 m (16,404 ft) max.

e ambient temperature —40 to +80 °C (40 to +176 °F)
¢ relative humidity suitable for outdoor

Type 4X/NEMA 4X, Type 6/NEMA B, IP67, IP6S
enclosure (see note helow)
¢ installation category |
¢ pollution degree 4
Process

* process temperature”
- polypropylene rod —40 to 480 °C {40 to +176 °F
-PTFErod orSShorn 40 to 4200 °C {40 to +392 °F)

* pressure (vessel)” 3 bar, gauge (435 psi, gauge)
Approvals

Note: The device nameplate lists the approvals that apply to your device.

¢ General CSAysc. FM, CE, C-TICK
¢ Radio Europe {(R&TTE), FCC, Industry Canada
¢ Hazardous

W
[—
8
2
-]
9
]
Q
D
[=5
w

Intrinsically Safe?!:

(Europe) ATEX 111G, EExia lIC T4

(US/Canada) FM/CSA: {barrier required)
Class|, Div. 1, Groups A, B, C,D
Class I, Div. 1, Groups E, EG

Class 11 T4
(Australia) ANZEX Exia lIC T4
(International) |IECEX TSA04.0020X T4
(Brazil) BR-Exia [IC T4

' The maximum temperature is dependent on the process connection, antenna materials,
and vessel pressure. For more detall, or for other configurations, see Max/mum Process
Temperalture Charton page 133, and Pracess Pressure/Temperalire deraling curves on
page 134 onwards.

2 See Intrinsically Safe wiring on page 21.
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¢ Hazardous {continued)

Non-incendive (US)” FM: (barrier not required)
Class|, Div. 2, Groups A, B, C,DTh
Flameproof (Europe)a ATEX 111/2 G, Ex dmbia IIC T4 Ga/Gb

Increased Safety (Europe)g) ATEX 11 1/2G, Ex embia |IC T4 Ga/Gb

Explosion proof {US/Canadal”  FM/CSA: (barrier not required)
Class |, Div. 1, Groups A B,C, D
Class Il, Div. 1, Groups E, F G
Class Il T4

¢ Marine Lloyd's Register of Shipping
AES Type Approval

Programmer {infrared keypad)

Notes:
* Battery is non-replaceahle with a lifetime expectancy of 10 years in normal use.

¢ To estimate the lifetime expectancy, check the nameplate on the back for the serial
number. The first six numbers show the production date {mmddyy), for example,
serial number 032608101V,

Siemens Milltronics Infrared IS {Intrinsically Safe) Handheld Programmer for hazardous

and all other locations. &
(1]

e approvals ATEX 1 1GD Exia IIC T4 Ga g.
ExiaD 2T135°C g

FM/CSA Class |, II, Ill, Div. 1, Gr Ato G T& g'

@

IECEx SIR03.0073 Exia IIC T4 Ga
ExiaD 2 T135°C
INMETRO Br-Exia IIC T4

e ambient temperature —20 to +50 °C (-5 to +122 °F)

¢ interface proprietary infrared pulse signal
* power 3 Vlithium battery

¢ weight 150 g (0.3 b}

¢ color black

* Part Number 7ML1930-1BK

' See Non-ncendive wiring (FUS onfi/on page 23.

4 gee Aameproof wiring on page 23.

3 See /ncreased safety wiring on page 23.

Y See Explosion-proof wiring (FAM/CSA USCanada onfy/on page 24.
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Dimensions: Uni-Construction Polypropylene Rod
Antenna

1
| T <
enclosure/ -
electronics
153 mm S j
(5.2') Iocklng rng 121 mm
4.8%
» process :
S device tag
= _ sensor —_—
- 23 mm {0.97) == reference
s ‘ point shield length
g {internal)
7 std. 296 mm {11.7%) min. std.: 100 mm (47)
option 446 mm (176") max. mounting option:
thread 250 mm (10%)

std. 575 mm {226} min.
option 725 mm (28.5") max.

polypropylene

rod antenna \
with integral

mounting thread

and shield !

' The shield is the area of the rod which is inactive. The shield length must be
longer than the vessel nozzle height.
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Threaded Connection Markings
Threaded connection markings are found on the flat facefaces of the process
connection.

Serial number:a unigue number allotted to each process connection, including the date of
manufacture (MMDDYY) followed by a number from 001 to 993.

w
=
@
0
Si
]
-
=
]
=
-
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Installation

« WARNINGS:

¢ Handle the device using the enclosure, not the antenna or the device
tag, to avoid damage.

¢ Installation shall only be performed by qualified personnel and in
accordance with local governing regulations.

¢ SITRANS LR200is to be used only in the manner outlined in this manual,
otherwise protection provided by the device may be impaired.

¢ Never attempt to loosen, remove, or disassemble process connection
or instrument housing while vessel contents are under pressure.

¢ Materials of construction are chosen based on their chemical
compatibility {or inertness) for general purposes. For exposure to
specific environments, check with chemical compatibility charts
hefore installing.

¢ The user is responsible for the selection of holting and gasket materials
which will fall within the limits of the flange and its intended use and
which are suitable for the service conditions.

¢ |Improper installation may result in loss of process pressure.

Notes:
* Refer to the device nameplate far approval information.
1

* The Process Device Tag shall remain with the process pressure boundary assembly'.
In the event the instrument package is replaced, the Process Device Tag shall be
transferred to the replacement unit.

* SITRANS LR200 units are hydrostatically tested, meeting or exceeding the
requirements of the ASME Boiler and Pressure Vessel Code and the European
Pressure Equipment Directive.

* The serial numbers stamped in each process connection body provide a unique
identification number indicating date of manufacture.

Example: MMDDYY — XXX (where MM = month, DD = day, YY =year, and
XXX=sequential unit produced)

Further markings {space permitting) indicate flange configuration, size, pressure

class, material, and material heat code.

=
o
=
ol
E
7]
=

1 The process pressure boundary assembly comprises the components thatactasa
barrier against pressure loss from the process vessel: thatis, the combination of
process connection body and emitter, but normally excluding the electrical enclosure.
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Pressure Equipment Directive, PED, 97/23/EC

Siemens Level Transmitters with flanged, threaded, or sanitary clamp type process
mounts have no pressure-bearing housing of their own and, therefore, do not come under
the Pressure Equipment Directive as pressure or safety accessories, (see EU Commission
Guideline 1/8).

Mounting location

Notes:

e Correctlocation is key to a successful application.

¢ Avoid reflective interference from vessel walls and obstructions by following the
guidelines belaw

Nozzle design

Notes:
e For nozzles 100 mm {4") in length or shorter use the 100 mm (4") shield.

¢ For nozzles 250 mm (10') in length or shorter use the 250 mm {10") shield.
¢ For details on other applications, see Appendix G: Aange Adapter Versions on page

152.
¢  Theend of the shield section - locking ring secured by three

should protrude a minimum of ‘V " 2mm Allen set screws
X % i
10 mm {0.4"} to avoid false echoes —‘—‘—'_‘-'\ Iticaticd comizetin

N

being reflected from the nozzle.

Location on a manhole cover

¢ A manhole cover is typically a covered nozzle with a
diameter 610 mm (24™) or greater.

¢  For optimum signal conditions, locate the antenna off-
center, typically 100 mm (4) from the side.

Nozzle location

' WARNING: For vessels with conical or parabolic tops, avoid

I mounting the instrument at the centre. (The concavity of the top can
focus echoes into the centre, giving false readings.)

Note: Under certain circumstances, it may be acceptable to mount SITRANS LR200 at

the centre of a flat-topped tank: please discuss this with your Siemens Milltronics Rep-

resentative.

=
iy
=1
&
=
(=]
=

¢ Avoid central locations on
vessels

v preferred Parabolic
@ undesirable
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Nozzle location (continued)

Beam angle

*  Beam angle is the width ofthe _ - min. 300 mm (171) per 3 m (10°) of
cone where the energy density is r visssel Tieight
half of the peak energy density.

¢ The peak energy density is
directly in front of and in line with N -
the rod antenna. ) f \L rf 1‘

*  Thereis a signal ransmitted f \ aisalin ; il
outside the beam angle, therefore J{ \l‘ cone ; \l
false targets may be detected. {beam | | |

jangle | i \
i 1 Il 1
B0 { |
— i B
et i i b
= '% —
L X ]
@ ]
a L]
.. .I

Emission cone

¢  Keep emission cone free of interference from ladders, pipes, |-beams or filling
streams.

¢  Locate the antenna away from the side wall, to avoid interference from indirect
echoes.

. Make allowance for the emission cone spreading: allow a minimum of 300 mm (1 ft)
for every 3 m (10 ft) of vessel height.

Environment

¢ Provide an environment suitable to the housing rating and materials of construction.
¢ Maintain ambient temperature within —40 to +80 °C (40 to +176 °F)”.

¢  Usea sunshield if the instrument will be exposed to direct sunlight.

Access for programming
*  Provide easy access for viewing the display and programming via the handheld
programmer.

ambient temperature (surrounding enclosure volume) = e
—40 to+ 80 °C (40 to +176 °F) y -

handheld programmer

=
o
=
ol
E
7]
=

display

process temperature {polypropylene rod? only)
—40 1o 80 °C {40 to 176 °F)

1" For more detail on maximum interface and process temperatures, see Maximum Process
Temperature Chart on page 133.

2 Forother configurations, see Maximum Process Temperaiture Chart on page 133, and Pro-
cess Prossure/Temperalture derating curves on page 134,
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Orientation in a vessel with obstructions

Polarization reference point

polarization
V axis

polarization reference point
For best results on a vessel with obstructions, or a stillpipe with
openings, orient the front or back of the device toward the

obstructions {see Mounting on a Stiflpipe or Bypass Fipe on
page 17 for an illustration).

display

Mounting on a Stillpipe or Bypass Pipe
Note: See Device orientation on page 18.

A stillpipe or bypassis used for products with a low dK”, or when vortex or extremely
turbulent conditions exist. It can also be used to provide optimum signal conditions on
foaming materials.

Stillpipe or Bypass Pipe requirements

¢ The pipe diameter must be matched with the horn size. Use the largest horn size
that will fit the stillpipe/bypass pipe (see Aanged Horn dimensions on page 156).

e Suitable pipe diameters: 50 mm (2") to 200 mm (8").

¢  One continuous length of metallic pipe is preferred, withoutjointszy.

¢ Joints {if unavoidable) must be machined to + 0.25 mm {+ 0.010") and must have a
welded connecting sleeve on the outside.

*  Bypassvent required at the upper end of the bypassS)

*  Propagation factor. depends on pipe diameter. See Propagation Factor
{2.8.3) on page 87 for a table.

=
iy
=1
&
=
(=]
=

V' See Dislectric constant of material measured on page 8.

2 Bad joints create reflections.

I 1o equalize pressure and keep the liquid level in the bypass constant with the liquid
level in the vessel.
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Device orientation

Bypass Installation Stillpipe Installation
align front or align front or back of
bhack of device device with stillpipe
with vents slots

vent _/ _ slots \

optimum
diameter \H
80 mm(3")

H
U_L H

N
Installation Instructions

Notes:
e Thereis no limit to the number of times the device can be rotated without damage.

* WYWhen mounting, orient the front or back of the device towards the closest wall. For
an illustration of a stillpipe application see Mounting on a Stifipipe or Bypass Pipe
on page 17.

¢ Do notrotate the enclosure after programming and device configuration, otherwise
an error may occur, caused by a polarity shift of the transmit pulse.

1. Beforeinserting SITRANS LR200 into its mounting connection, check to ensure the
threads are matching, to avoid damaging them.

2. Simply screw SITRANS LR200 into the process connection, and hand tighten. For
pressure applications, it will be necessary to use PTFE tape {or other appropriate
thread sealing compound) and tighten the process connection beyond hand tight.

The maximum torque is 40 N-m (30 ft.Ibs).

3. Ifyou want to rotate the enclosure,
use a 2mm Allen key to loosen the

5 set-screws that secure the locking locking ring’

= o) over threaded
= ring-. connection,

= o . secured by 3
E 4. Oncethe enclosure is in a suitable 2 mm Allex o
= position, tighten the set-screws. screws

" When the locking ring is secured, 1t prevents the enclosure rotating on the threaded con-
nection.
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Wiring

Power

WARNINGS:
The DC input terminals shall be supplied from a source providing
A electrical isolation hetween the input and output, in order to meet

the applicable safety requirements of IEC 61010-1.

' All field wiring must have insulation suitable for rated voltages.

Connecting SITRANS LR200

WARNINGS:
Check the nameplate on your instrument, to verify the approval rating.

Use appropriate conduit seals to maintain IP or NEMA rating.
See Wiring setups for hazardous area installations on page 21.
Notes:

+  Use twisted pair cable: AWG 22 to 14 {0.34 mm? to 2.5 mm?).

¢ Separate cables and conduits may be required to conform to standard
instrumentation wiring practices or electrical codes.

Use a 2 mm Allen key o loosen the lid-lock set screw.

If you want to rotate the enclosure, use the 2 mm
Allen key to loosen the locking ring.

\ plug {IP 68)

&7~ optional cable glang”?
- {or NPT cable emryz)}

locking ring
threaded connection

1)  Strip the cable jacket for approximately 70 mm {2.75") from the end of the cable, and
thread the wires through the gland?.

1 May be shipped with the device.
4 | cable is routed through conduit, use only approved suitable-size hubs for
waterproof applications.
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2)  Connect the wires to the terminals as shown:
the polarity is identified on the terminal block.

3)  Ground the instrument according to local
regulations.

4)  Tighten the gland to form a good seal.

5) Closethelid and secure the locking ring before
programming and device configuration

cable shield
{if used)

BE

Connecting HART
Typical PLC/mA configuration with HART

Notes

¢ Depending on the system design, the power supply may be separate from the PLC,
or integral toit.

* HART resistance (total of loop resistance, thatis, cable resistance plus 250 Ohm
[resistor]) must be limited according to the allowable operating area as shown in
either Curve 1 (General Purpose Intrinsically Safe Non-incendive/on page 139 or
Curve 2 (Fameproof ncreased Safety, Explosion-proot)on page 140.

¢ Donot connect more than one HART programming device at a time.

active PLC

power supply = D
Y

SITRANS LR200

communicator
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Wiring setups for hazardous area installations

There are five wiring options for hazardous area installations;
o [ntrinsically Safe wiring on page 21
o Non-incendive wiring (AW US onfy/on page 23
*  FAameproof wiringon page 23
* [ncreased safety wiring on page 23
s FExplosion-proof wiring (AVI/CSA US/Canada onfy/on page 24
In all cases, check the nameplate on your instrument, and confirm the approval rating.

1. Intrinsically Safe wiring
Device nameplate (ATEX/IECEX/INMETRO/C-TICK)

@ S SIEMENS a

M Laooot-on0o-0ec
1 Sarial No: GYZ /1034567 T f
Endl:: NEMA/ TYPE 4%, & IPS7, IRG8 5.0GHz
l Arnb.Tamp.: — 40°C 1o BD°C [
Fower Rating: 24v === Nom,, 30V == Mux, 4-20mA HART

c € 4518

The ATEX certificate can be downloaded from the product
page of our website at www.siemens.com/LR200.

See also ATEX Certificate SIRA 06ATEXZ378X on page 169.
The IECEx certificate listed on the nameplate can be viewed on the |[ECEx website. Go to:

http:/fiecex.iec.ch and click on Ex Equipment Certificates of Conformity then enter the
certificate number [ECEx TSA 04.0020X.

Device nameplate (FM/CSA)

@ S SIEMENS **_ka

T ome————
l Sorial N OYZ/AIDHS07 ZB
HART

Enol: NEMAJ TYPE4X. 8, IPET. IP8 036H:
¥ AmbTamp.: — 40 °0 ln B0 °C

Power Rufing: 24V ——— Nom, 30V —— M, 4-20mA
Blomans Mitronics Pracess instruments inc.,
=) W0 I OJ

FM Intrinsically Safe connection drawing
number ASE11003040 and CSA Intrinsically Safe connection drawing number ASE01003039
can he downloaded from the product page of our website at: www.siemens.com/LR200.

For power demands see Cuirve 7 (General Furpose Intrinsically Safe, Non-
incendive/on page 139.

¢  For wiring requirements: follow local regulations.

Approved dust-tight and water-tight conduit seals are required for outdoor
NEMA 4X /type 4X / NEMA 6, IP67, P68 locations.

Refer to instructions specific to hazardous area instaliations on page 24.
Recommended intrinsically safe barriers are listed under Fassive Shunt Diode
Barrierson page 22 and Active barriers (repeating barriers/on page 22

Note: Selecting a suitable PLC input module, power supply, or barrier requires knowledge
about Intrinsic Safety and the application. It is the responsibility of the installer to ensure that

the intrinsically safe installation complies with both the apparatus approval requirements
and the relevant national code of practice.
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Passive Shunt Diode Barriers

Note: A well regulated supply voltage is required.

Manufacturer Part Number

MTL 781SP+{Dual Channel)

MTL 7787P +(Dual Channel)

Stahl 9001/01-280-100-10 {Single Channel)
Stahl 9002/01-260-110-10 {Dual Channel)

How to select a passive barrier for SITRANS LR200

To make sure that the barrier safety description is suitable for the LR200 Intrinsically Safe
(IS} input parameters, carry out the following calculations:

Re-e = max end-to-end resistance of the barrier

Rloop = loopresistance (total of cable resistance plus any additional series
resistance, for example, PLC inputs and/or displays)

Vbarrier =  value of any non-linear voltage drops due to the barrier

1) Determine the value for Re-e from the data sheet.
2)  Calculate the total value for Rloop.
3) Calculate Rworking = Re-e + Rloop.

4)  Determine the value of Vbarrier from the barrier data sheet {for example, voltage
drops due to diodes).

5)  Calculate Vworking = Vsupply — Vbarrier.

Use the values for Vworking and Rworking to confirm that operation is within the
shaded area of the graph Curve 7 (General Purpose, Intrinsically Safe. Non-incen-
dive/on page 139.

Active barriers (repeating barriers)

Manufacturer Part Number

MTL 706

MTL 1206

Siemens SITRANS | 7TNGA122
Stahl 9001/51-260-110-14
MTL E02009

MTL E02010
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2. Non-incendive wiring (FM US only)

pu— SIEMENS a (5 D o a

| T | | pllac whh Part 15 of tha FCC Rulea. |
Ed. NEHAJR’P;(E}‘J(': 1P7, IP88 6.3GH: { Class LD 2, Qpe; nn--llluihhh\bwmnlwmdmﬂm ’
L Pm-rlum_m = Nom., 30V === hiax,4-20mA HART R %"{&Ci? n'pﬁ-dm nunmmnyhummu nnlvd, Including
o Stamans Wik G, o O_J
— _ _ _ __MebinCeed = — A

FM Class 1, Div 2 connection drawing number

23650537 can be downloaded from the product page of our website at
www.siemens.com/LR200.

e For power demands see Curve 7 (General Furpose. Intrinsically Safe, Non-
incendive/on page 139.

3. Flameproof wiring

SIEMENS _ - j
(6 STTRANE LAZ00 r @ums ceo =
FMLX000- KOO0
R Serial Na.: GYZ-A1D34567 A Sirm 05ATEX1001X o518 ‘
Encl.: NEMA I TYPE 4%, 6, IP67, IP6E Um = 250 o
| AmbTempi—do-CwBare i - [ l 5EGHe an I
Powar Rating: 24¥ == Nam., 30V === Mix, 4 — 20 ma WARNING: Da-Enamgizn Bafors Remaving Cover
ok o] | O\l 0

The ATEX certificate can be downloaded
from the product page of our website at: www.siemens.com/LR200.
See also ATEX Certificate SIRA 05ATEXTO07X on page 171.
e For power demands see Curve 2/Hameproof Increased Safetyy Explosion-proofion
page 140.
e For wiring requirements follow local regulations.
e See also Mnstructions specific to hazardous area installations on page 24 and the
ATEX certificate listed above.

4. Increased safety wiring

@ SIEMENS o) @ )
STTRANS LR29D C €0u
7ML ID0n-300006-W00X-X Q518
| SerlalNo: GrZAI034567 A ! | f
Encl.: NEMA! TYPE 4, 6, IP67, IF68 °
L Arnb, Temp, - 40°C 10 50°C i ] . N117 [
Powit Ratifg: 24¥ === Nam,, 30V === bhicc, 4~ 20 A HART WARNING: De-Energizn Befopd Remouing Cover
J LD SARMING: e Sy Liiiiiioj

The ATEX certificate can be downloaded

from the product page of our website at www.siemens.com/L R200.
See also ATEX Certificate SIRA 05ATEXT007X on page 171.

¢ For power demands see Curve 2 {Hameproof Increased Safetyy Explosion-proofion
page 140.

¢ For wiring requirements follow local regulations.

e See also Mnstructions specific to hazardous area instalfations on page 24 and the
ATEX certificate listed above.
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5. Explosion-proof wiring (FM/CSA US/Canada only)

@] SIEMENS a (5 it |, Div 1, G,
BTRANS LRHH Cimx I, Div i, Gmup BL F,
TMLIOG0E0000C2000L ]

| el No: V2 1 Stomair A [ | Tep.cone
Encl: NEMA/ TYFE 4X, 6, IFBT, IP88 836H Mot
| AmbTem:—do‘owéo’c | | Tvdmicocomptes
Powse Raring: 24V == Nom, 30V === Mmx.,4-20mA HART ta fallowing o
and

o SeeimmrmmmemstmE o) (o HERRES 7:% )
FM/CSA Explosion Proof connection drawing
number 23850537 can be downloaded from the product page of our website at
www.siemens.com/LR200.

*  For power demands see Curve 2/Hameproof Increased Safety Explosion-proofion
page 140.

¢ For wiring requirements {North America only) see the connection drawing listed
above.

Instructions specific to hazardous area
installations

(Reference European ATEX Directive 94/9/EC,
Annex Il, 1/0/6)

The following instructions apply to equipment covered by certificate numbers
SIRAOBATEX2378X, SIRA 0BATEX1001X:

1)  For use and assembly, refer to the main instructions.

2)  Theequipment is certified for use as Category 1G equipment per
SIRA OBATEX2378X, and Category 1/2 equipment per SIRA 05ATEX1001X.

3)  The equipment may be used with flammable gases and vapors with apparatus group
[IC, 1IB, and lIA, and temperature classes T1, T2 T3, and T4,

4)  The equipmentis certified for use in an ambient temperature range of —40 °C to
+80 °C.

5)  The equipment has not been assessed as a safety related device {as referred to by
Directive 94/9/EC Annex |I, clause 1.5).

6) Installation and inspection of this equipment shall be carried out by suitably trained
personnel in accordance with the applicable code of practice (EN 60079-14 and
EN 60079-17 in Europe).

1) The equipmentis non-repairable.

8) The certificate numbers have an "X’ suffix, which indicates that special conditions
for safe use apply. Those installing or inspecting this equipment must have access
to the certificates. )
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9) Ifthe equipmentis likely to come into contact with aggressive substances, thenitis
the responsibility of the user to take suitable precautions that prevent it from heing
adversely affected, thus ensuring that the type of protection is not compromised.

Aggressive substances  :e.g. acidic liquids or gases that may attack metals,
or solvents that may affect polymeric materials.

Suitable precautions: e.g. establishing from the material’s data sheet that
itis resistant to specific chemicals.
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Operating via the handheld programmer

SITRANS LR200 carries out its level measurement tasks according to settings made via
parameters. The settings can be modified locally via the Local User Interface (LUI) which
consists of an LCD display and a handheld programmer.

=
o
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&
e
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A Quick Start Wizard provides an easy step-by-step procedure to configure the device for
a simple application. There are two ways to access the wizard:
* locally {see Quick Start Wizard via the handheld programmer on page 31)
¢ from aremote location (see Quick Start Wizard via SIMATIC POM on page 37,
or Quick Start Wizard via AMS Device Manager on page 59

For more complex setups see Appendix £ Application Examples on page 141, and for the
complete range of parameters see Farameter feference on page 75.

Activating SITRANS LR200

Power up the instrument. SITRANS LR200 automatically starts up in Measurement mode.
A transition screen showing the current firmware revision and an incrementing line of
stars is displayed while the first measurement is being processed.

Press Mode to toggle between Measurement and Program Mode.

The LCD Display

Measurement mode display

Normal operation

1-toggle indicator' for linear units or %
2 — selected operation: level, volume, space, or distance

2 hi / [M]| i: um;:ssured value {level or volume, space, or distance)
1 8_91 5 —bar graph indicates level
6 — secondary region indicates on requ est? electronics
2140°C temperature, echo confidence, loop current, or distance
+\- DATA EXCH. \ 7 —text area displays status messages
@ 8 — device status indicator (see Device Status fcons on page 118)

Fault present

1 —text area displays a fault code and an error message
Ej S:0LOE 8 — service required icon appears

1
2

Press UP or DOWN arrow to switch.

In response to a key press request. For details, see Aey functions in Measurement
mode on page 27.
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PROGRAM mode display

Navigation view

(=]
E.
e  Avisible menu bar indicates the SIGRALPROL.. 287 ﬁg;ﬁem %
menu listis too long to display all current .. b g
s afodispay menu EHOSEECT B T )
g =3
menu SAMPLIKG ] —_—
¢ Aband halfway down the menu b |- current o
. i . ar ECHO QUALITY item O
bar indicates the current item is item B
halfway down the list. band

The depth and relative position of the item band on the menu bar indicates the length of
the menu list, and approximate position of the currentitem in the list.
*  Adeeper band indicates fewer items.

Parameter view Edit view
o MATERIAL 124 parameter MATERIAL 1.2 |
parameter LiGuID I number
name '“Eﬂ?“s ‘F’IZIFSS}'M” <3 LIauID LOW DK
““"Hn" selection
NEXT

Handheld Programmer

{Part No. 7ML1930-1BK) n n n n
The programmer is ordered separately.

S8
cJe1-1
c
< 4

il
=

&
v

Key functions in Measurement mode

Key  Function

Updates the loop current.

- New value is displayed in LCD secondary region.
Updates internal enclosure tem-

perature reading.
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Key  Function Result {contd}

Updates echo confidence value.

New value is displayed in LCD secondary region.
Updates distance measurement.

Opens the menu level last displayed in this power
cycle, unless power has been cycled since exit-
Mode opens PROGRAM mode. | ing PROGRAM mode or more than 10 minutes
have elapsed since PROGRAM mode was used.
Then top level menu will be displayed.

RIGHT arrow

E] opens PROGRAM maode. Opens the top level menu.

E] UP or DOWN arrow . LCD displays measured value in either linear
toggles between linear units and :

@ units or percent.
percent.

Programming SITRANS LR200

Notes:
¢ While the device isin PROGRAM mode the output remains fixed and does not

respond to changes in the device.

¢ SITRANS LR200 automatically returns to Measurement mode after a period of
inactivity in PROGRAM mode (between 15 seconds and 10 minutes, depending on
the menu level).

Change parameter settings and set operating conditions to suit your specific application.
(For remote operation see Jperating via SIMATIC POM on page 35 or Operating va AMS
Device Manager on page 56.)

Parameter menus

Note: For the complete list of parameters with instructions, see Parameter Reference
on page 75.

Parameters are identified by name and organized into function groups {see {00 menu
struchire on page 195).
1. QUICK START
@ 2. SETUP
[E] E] 2.1. DEVICE
@ 27. LINEARIZATION
2.7.1. VOLUME
2.7.1.1. VESSEL SHAPE
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Enter PROGRAM mode

¢ Pointthe programmer at the display from a

maximum distance of 300 mm (1 ft).

¢  RIGHT arrow B activates PROGRAM
mode and opens menu level 1.

* Mode opens the menu level last

displayed in PROGRAM mode within the last

10 minutes, or menu level 1 if power has

been cycled since then.

Navigating: key functions in Navigation mode

Notes:

handheld programmer

display

In Navigation mode ARROW keys move to the next menu item in the direction of the

arrow.

¢ For Quick Access to parameters via the handheld programmer, press Home @
then enter the menu number, for example: 2.7.1 (Volume).

Key Name Menu level Function

UP or DOWN Scroll to previous or next menu or
‘ menu or parameter
amow parameter.
—— Go to first parameter in the selected
@ RIGHT arrow menu, or open next menu.
parameter Open Edit mode.
LEFT arrow menu or parameter | Open parent menu.
Mods menu or parameter | Change to MEASUREMENT mode.
@ Home menu or parameter | Open top level menu: menu 1.

Editing in PROGRAM mode

Selecting a listed option

parameter nal

me parameter

number
a Navigate to the desired parameter. i i
! ‘ P o MATERIAL 72
b)  PressRIGHT arrow E] to open parameter LII]I]IIL.,\
view. HIEEI[I: current
BACK 4 BEDIT selection
w
BT
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¢) Press RIGHT arrow again to open Edit

MATERIAL 12 |
Tg mode. The current selection is highlighted. & [lau
Q
E Scroll to a new selection. © LI0UID LOW DK
g d) Press RIGHT arrow @ to acceptit
-
g The LCD returns to parameter view and
s displays the new selection.
Changing a numeric value parameter name parameter
number
a) Navigate to the desired parameter. / ’/
o LOW CALIB.PT. 136
b}  PressRIGHT arrow to open parameter 20.00
view. The current value is displayed. rnEﬂ{Jus hN
BACEA [ EOIT
c) Press RIGHT arrow again to open Edit ,}rn Sg{gim
mode. The current value is highlighted.
d)  Keyin anew value. LOWCALIB.FL. 15
el Press RIGHT arrow to acceptit. The 20.00
; P : L |-+ 20.00 B3
LCD returns to parameter view and displays
the new selection.

Key functions in Edit mode

Key Name Function
Selc_actlng Scrolls to item.
‘ UP or optlons
DOWN . -
arTow Numeric -Increments or decrements digits
editing - Toggles plus and minus sign
Selecting - Accepts the data (writes the parameter)
options - Changes from Edit to Navigation mode
B RgHT | - pn
arrow Wi -Maoves cursor one space to the right
editing - or with cursor on Enter sign, accepts the data and
changes from Edit to Navigation mode
Selgctlng Cancels Edit mode without changing the parameter
LEFT optlons
arrow: N : -Moves cursor to plus/minus sign if this is the first key
umeric
ity pressed
- 0r moves cursor one space to the left.
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Key Name Function {contd)

Clear Frases the display.
. E:iﬁ;"al Enters a decimal point.
_ Plus or N )
/+ minus [;’_me”c Changss the sign of the entered valus.
sign editing
Numeral Enters the corresponding character.

g
(=]

Quick Start Wizard via the handheld programmer

Notes:
¢ The Quick Start wizard settings are inter-related and changes apply only after you

select YES in Apply? {Apply changes) (18.).
¢ Do not use the Quick Start wizard to modify individual parameters: see instead
Farameter Reference on page 75.

1. Quick Start

al Pointthe programmer at the display from a maximum distance of 300 mm (1 ft), then
press RIGHT arrow @ to activate PROGRAM mode and open menu level 1.

b) Press RIGHT arrow E] twice to navigate to menu item 11 and open parameter

view.

c) Press RIGHT arrow E] to open Edit mode or DOWN arrow @ to accept default

values and move directly to the nextitem.
d) Tochange a setting, scroll to the desired item or key in a new value.

el  After modifying a value, press RIGHT arrow B to acceptit and press DOWN
arrow E] to move to the next item.

1.1. Language
Selects the language to be used on the LCL) and takes effect immediately

‘ Options ‘ English, Deutsch, Frangais, Espafiol
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1.2. Material
Selects the appropriate echo processing algorithins for the materiaf (see Position

‘_g Detect (28.42) on page 58 for more detail).
2 Onti LIQuID
= ons
:Fs P LIQUID LOW DK® (low diclectric liquid — CLEF a/gorithm enabled)
w
al
ﬁ dK <30
= 1.3. Response Rate
Sets the reaction speed of the device to measurement changes in the target range.
Response Rate (2.41.) | Fill Rate (2.4.2.)/Empty rate (24.3.)
Dptions SLOW 0.1 m;'mi_n 032 ft/mi_n)
MED 10 m/min {3.28 ft/min}
FAST 10.0 m/min {328 fi/min)
Use a setting just faster than the maximum filling or emptying rate {whichever is
greater).
1.4. Units
Sensor meastrement units.
Options M, CM, MM, FT, IN

1.5. Operating Mode

I sensor reference point!!
Distance
~ High Cal. Point
{process full
level)
Low Cal. Point
{process empty level)
Operating . .
Description Reference point
Mode P P
NO Measurement and associated loop cur-

rent are not updated, and the device
SERMIGE defaults to Fail-safe mode®”.

LEVEL Low Calibration Point
SPACE Distance to material surface High Calibration Point
DISTANCE Sensor Reference Point

a)

See Material Level {25.1) on page 80 for more detall.

1 The point from which High and Low Calibration points are referenced: see Dimen-

sions: Umi-Constriiction Folvpropyiene fod Antenna on page 12 and Appendix G:
Aange Adapter Versions on page 152.
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1.6. Low Calibration Point
Distance from Sensor Reference to Low Calibration Foint usually process empty
leve). (See Operating Mode (15 for an iflustration./

|Values | Range: 00010 .00 m |
1.1. High Calibration Point

Distance from Sensor Reference to High Calibration Foint: usually process full fevel
(See Operating Mode (15} for an iflustration.}

‘ Values ‘ Range: 0.00 to 2,00 m ‘

o
=
o
=
v
b4
&
=
=
o
o
o

1.8. Apply? (Apply changes)
In order to save the Quick Start settings itis necessary to select Yes to apply
changes.

YES, NO, DONE {Display shows DONE when Quick Start is successfully
completed.)

Options

Press Mode to return to Measurement mode. SITRANS LR200 is now ready to
operate.

Auto False Echo Suppression

If you have a vessel with known obstructions, we recommend using Auto False Echo
Suppression to prevent false echo detection. See TVT setup {28.7.) on page 92 for
instructions.

This feature can also be used if SITRANS LR200 displays a false high level, or the reading
is fluctuating between the correct level and a false high level.

Requesting an Echo Profile
¢ |n PROGRAM mode, navigate to: Level Meter
» Diagnastics (3.) » Echo Profile (3.1)

ol DIAGNOSTIES 3.1

ECHO PROFILE

e  Press RIGHT arrow E] to request a profile. ELECT. TEMP Pk

*  UP/MDOWN arrows are dedicated to scrolling
through the icons.

algorithm:
distance

confidence

*  Theselected icon is highlighted.

C:38 A:TF D:4.25
B,

echo measure

. Press UP arrow to select Measure and
RIGHT arrow E] to update the profile.

¢ Press DOWN arrow E] to select Exit then
press RIGHT arrow B to return to the

] exiticon g exiticon
previous menu. E selected / n deselected

highlighted

exit
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Level application example

The application is a vessel thattakes an average 3 hours {180 minutes) to fill and 3 weeks

6
8 to empty.
"a'-'“; Fill rate = 0.08 m/minute [{Low Cal Pt. minus High Cal Pt} / fastest of fill or empty time]
b = {155m—="1m) /180 min.
= = 14.5m /180 min. = 0.08 m/min.
S SITRANS LR200
Sensor
10 m Reference
l . Point
————————————— ————— High
Cal.
Point

155m

Level 145

¢ Low
+= Calibration
/ Point

Quick Start Parameter  Setting  Description

Material (1.2.) Liauip

Response Rate {1.3.) SLOW Response rate = 0.1 m/minute.

Units (14.} m

Operating Mode (1.5.) LEVEL Material level referenced from Low Cal. Point.
Low Calibration Point {1.6.) 155 Process empty level.

High Calibration Point (1.7) 1.0 Process full level.

Apply? (Apply changes) (1.8.) YES Save new settings.
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Operating via SIMATIC PDM

SIMATIC PDM is a software package used to commission and maintain SITRANS LR200 and
other process devices. Please consult the aperating instructions or online help for details on
using SIMATIC PDM. (You can find more information at www siemens.com/simatic-pdm. )

Functions in SIMATIC PDM

Notes:

* For a complete list of parameters see Parameter Reference on page 75.

* While the device isin PROGRAM mode the output remains fixed and does not
respond to changes in the device.

SIMATIC PDM monitors the process values, alarms and status signals of the device. It allows
you to display, compare, adjust, verify, and simulate process device data; also to set schedules
for calibration and maintenance.

Parameters are identified by name and organized into function groups. See LC0 menu
structure on page 185 for a chart'! and Changing parameter settings using SIMATIC
POM on page 44 for more details.

See Parameters accessed via pull-down menus on page 44 for parameters that do not
appear in the menu structure in SIMATIC PDM.

Features of SIMATIC PDM Rev. 6.0, SP4

The graphic interface in SITRANS LR200 makes monitoring and adjustments easy.

Feature page Function

Quick Start K Device configuration for simple applications

Easy access to echo profile viewing/comparison,
Echo Profile Utilities 45 TVT shaping, auto false echo suppression and
echo setup

Auto False Echo Suppression 48 Screen out false echoes

TVT Shaper 47 Manual TVT adjustment
Linearization 4 Volume measurement in an irregular vessel
Process Variables 53 Monitor process variables and level trend

Protect security and communication parameters

Security o4 T ;
from modification by the maintenance user

" The menu structure for SIMATIC PDM is almost identical to that for the LCD.
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Features of SIMATIC PDM Rev. 5.2, SP1

SIMATIC PDM Rev. 5.2 SP1is supported only for basic configuration and troubleshooting. For
advanced features such as the Quick Start wizard, Rev. 6.0 SP3 HF2 or higher is required.

Initial Setup

To ensure that SIMATIC PDM connects properly, please complete the two processes outlined
below:

1} De-activating Buffers

2} Updating the Electronic Device Description (EDD)

Deactivating Buffers

This deactivation is required to align SIMATIC PDM with the HART modem for Windows
2000°" and Windows" XP operating Systems.

Notes:

+ SIMATIC PDM operates only in the Windows XP Professional version, not in the
Home version.

¢ You need administrative rights on your operating system to deactivate buffers.

=
o]
o
=
e
=
=
7]

1} Click Start/Settings/Control Panel to begin configuration.

2} Double click System, select the Hardware tab, and click the Device Manager button.

3} Open Ports folder and double click the COM Port used by the system to open the
Communications Port Properties window.

4}  Select the Port Settings tab and double click the Advanced button.

5  If the Use FIFD buffers radio box is selected, click to deselect.

2l

DeselectUse ————® 1 ueeriro bulfers [requires 16550 compatible UART)

FIFO buffers ESioct vt Ftlt I st ot TR X der s —

radio box Select highes seltings for faster performance.
J Defaults
/

COM Port Number: | COM1 ¥
6) Click OK to close out. Close all screens and then reboot.
N ® Windows is a registered trademark of the Microsoft Corporation
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Updating the Electronic Device Description (EDD)

You can locate the EDD in Device Catalog, under Sensors/Level/Echo/Siemens Milltronics/
SITRANS LR200. Check the product page of our website at www.siemens.com/LR200, under
Downloads, to make sure you have the latest version of SIMATIC PDM, the most recent
Service Pack (SP) and the most recent hot fix {HF).

To install a new EDD:

1) Download the EDD from the product page of our website at www.siemens.com/
LR200 and save the files to your computer.

2) Extractthe zipped file to an easily accessed location.

3} Launch SIMATIC PDM — Manage Device Catalag, browse to the unzipped EDD file and
selectit

Configuring a new device

Note: Clicking on Cancel during an upload from device to SIMATIC PDM will resultin
some parameters being updated.

©
=
=
(]
=
(=]
=

1) Check that you have the most recent EDD and if necessary update it {see {pdating
the Electronic Device Description (E00) on page 37).

2)  Launch SIMATIC Manager and create a new project for LR200. Application Guides
for setting up HART devices with SIMATIC PDM can be downloaded from the
product page of our website at www.siemens.com/LR200.

3)  Open the menu Device — Master Reset and click on OK to perform a reset to Factory
Defaults.

4)  After the resetis complete upload parameters to the PC/PG.

5)  Configure the device via the Quick Start wizard.

Quick Start Wizard via SIMATIC PDM

The graphic Quick Start Wizard provides an easy 5-step procedure that configures the
device for a simple application.

Please consult the operating instructions or online help for details on using
SIMATIC PDM.

1) Ifyou have not already done so, check that you have the most up-to-date EDD for
your instrument. (See Updating the Electronic Device Description fEDD)} above.)

2)  Launch SIMATIC Manager and create a new project for LR200. {Application Guides
for setting up HART and PROFIBUS PA devices with SIMATIC PDM can be
downloaded from the product page of our website at: www.siemens.com/LR200).

3)  Open the menu Device — Master Reset and click on OK to perform a reset to Factory
Defaults.

4)  After the resetis complete upload parameters to the PC/PG.

5)  Configure the device.
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Quick Start

Notes:

+ The Quick Start wizard settings are inter-related and changes apply only after you
click on ANISH AND DOWNLOAD at the end of step b to save settings offline and
fransfer them to the device.

« Do not use the Quick Start Wizard to modify individual parameters. For guick access
to echo profile parameters see Fafto Sefup on page 90, or see Parameter Beference
on page 75 for a complete list.

+ Click on BACK to return and revise settings or CANCEL to exit the Quick Start.

+ For a vessel with obstructions seeAuwio False Eclro Suppression on page 48.

Launch SIMATIC PDM, open the menu Device —Wizard - Quick Start, and followsteps 110 5.
¥ SIMATIC PDM - SITRANS [Project: LR200 HART -- C:\Program Files\Siemens\STEPT\S7pr

= File NEESEES Yiew Options  Help
o -
Communication path )
Q LC] - diy
'E =4 Eol‘””:‘:d ;DC;:BGV'CE' 1y ik Parameter
pload ko o
= : : - Luie Level Meter
— Update Diagnostic Status Start
W - 7 o »_ldentificati
‘Wizard - Quick Start. .. . TAG
Echo Prafile Utilities Descriptor

Step 1 - Identification

Note: The layout of the dialog boxes shown may vary according to the resolution setting
for your computer monitor.

1) Click on Read Data from Deyice to upload Quick Start parameter settings from the
device to the PC/PG and ensure PDM is synchronized with the device.

2 If required, change the language for the local user interface.

3} Click on NEXT to accept the default values. (Description, Message, and Installation
Date fields can be left hlank.)

Quick Start - Step 1 of 5 - SITRANS X

Step 1 of & |deriicaton |

SIEMENS

Thase are usad to ldentsy the device. The TAG should be unique in your
application To iderify and get all wizarg paramelers of the device, you can transfer the
daty from tha device to SIMATIC POM

>

| Read Data from Devica I

-—
L .4

..... =l Igentify the device

TAD | BITRANS

i

Diescriptor |

Message |

|
|
|
Date [ |
|

Ordar Number [mLﬁnzmw

Select the language for local user inleiface

Language  |English -

Cancel | =Back Nadt = Help
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Step 2 — Application
Select the application type {level or volume) and the material"!, then click on NEXT.

Quick Start - Step 2 of 5 - SITRANS X

Step 2 of & Applicaion |

SIEMENS

These parametars specify the application type you wish to execute, and its according
settings.

Select the Application Type:

Application Type Level in avessel -

Matarial Liguid =

L
=
=
o
-
=]
=

Cancel I = Back I [ext = J Help

Step 3 —Vessel Shape

The vessel shapes shown are
predefined. Todescribe a more complex
shape see {sing { inearization via the
ek Start wizard on page 41,

For a vessel with obstructions, see Auta
False Foho Suppression on page 48

Select the vessel shape, and click on
NEXT.

Quick Start - Step 3of 5 - STRANS &
Siep 3 of 5 Varsel Shape |
SIEMENS
This Parameter specifes the FommiCiesign of 11eVesse you wanl 0 Use wih e
Devdee.
Choose veseal shags;
veszal chapa STTEETTRNNNN -]
Canca! [ =Back | Ned> Help

" See Appglication with Stifipipe on page 146 for a Low Dielectric Liguid application.
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Step 4 - Range
Set the parameters, and click on NEXT

Quick 5tart - Step 4 of 5 - SITRANS

Step 4 of 5 Ranges |

SIEMENS

These Parameters speclfy the Ranges of the Sensor

Balat! the seifings for the ranges

i —
High Calibiration Point () D m
Low Catlbration Point ¢ m

Response Rate [s1aw =

Cancel I «<Batk |  Met» |

Heip

Step 5 - Summary

Check parameter settings, and click on BACK to return and revise values, ANISH to save
settings offline, or ANISH AND DOWNLOAD to save settings offline and transfer them to

the device.

Quick Start - Step 5 of 5 - SITRANS

Step 5 of & Summary |

SIEMENS

%)

5757515641 m
5757515641 m

m
alibration Poin om
(ibration Foin 0

Fiate Blow

Old New:
== |denification == Wanfiication
SITRANS SITRANS
English English
= Application = Application
Valurni in a vissel Livwil in & vessol
1 i
Hyturid Agarithm Hybeid Algoashim
om Om
Liquid Ligisd
= Wessal Shape = Vessel Shape
eylinder eylindar
= Rangis *** Ranges
8OO0 an0g

5757515641 m
ST57515E-41'm
m

om

20m

Slow

Cancl I =Back |

Finish | Finish and Dewnload |

Halp

The message Quick Start was successful will appear. Click on QK.
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Linearization

You can use the linearization feature to define a more complex vessel shape and enter up
to 32 level breakpoints where the corresponding volume is known. The values
corresponding to 100% and 0% levels must be entered. The breakpoints can be ordered
from top to bottom, or the reverse.

Example {values for example purposes only)

Breakpoint Level Breek- | Level Volums

number value poit | valus yalue
na. {m) n
1 0 0
2 5 500
3 9 3000
4 195 8000

®
=
=
o
T
=
=

Using Linearization via the Quick Start wizard

Open the menu Device — Wizard - Quick Start
1) In Step 1 - ldentification, click on Read Data frem Device, select language, and click
on Next.

2) In Step 2 — Application, select a volume application, for example Volume in a vessel,
and click on Next.

3) In Step 3 —Vessel Shape, choose the vessel shape option Linearization Table, and
click on Next

Quick Start - Step 3 of 5 - SITRANS X

Step 3 of & Vassel Shape |
SIEMENS

This Parameter specifies he FormDesign of he Yes s you want b Lse wih e
Diici

Choose vessel shape

Vessel Shape (IEEENRETIRERN - |

Cancel = Back Mo = Haip
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4)  In Step 4 - Ranges

Quick Start - Step 4 of 5

£

Step 4 of 5 Flanges |
SIEMENS

These Parameters specify thee Ranges of tha Sensor.

Selact the settings for the ranges:
(R ~ ] |
Units :‘ ¥

High Calibration Poind ) l:l m 100%

Response Rale Slow j ® Ay,

Madmurm Yolume 2000

Linearzation

|
Linearzation

Cancel I « Batk ! Nea > ! Help

=
[
o
=
=
<L
=
w

al Enter parameter values.

b} Click on Linearizatien.

¢} In the Linearization window click on the appropriate Breakpoint tab to open the
dialog window.

d)l Enter the desired level and associated volume \ralues”, and click on OK.

Breakpoints 1 - 8

Linearizati=5 - SITRANS

B itz 1 -8 | Braal 9:16] B 1724 B .22

Level Volume o =
P L ) L B = F
Leveli) m o Volume) E; 5 /!

G| OO | T

P e R o N E >
e | L /

(=P
e | R e S
Laval [m] H

Units 'ﬁ
[or ] meset | cancel | Hetw |

Note: The Reset button resets values to the values in the offline table.

e} Inthe Step 4 window, click on NEXT

" For dis play purposes we recommend entering values in ascending order {that is, the low-

est values in level 1 and volume 1).
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5  In Step 5—Summary, check parameter values. Click on BACK to return and revise
values, FINISH to save settings offline, or FINISH AND DOWNLODAD to save settings
offline and franster them to the device.

Quick Star! - Step 5 of 5 - SITRANS 3]
Step 5 of & Summery |
Olg. New,

=== Idendific alion = Wertficaton

SITRANS BITRANE

English English

™ Applicatinn == Appii:ation

Laved in 8 vestal Volume ivavessel

1 1

Hybrid Algarthm Hybeid Alzonghm

om am

Liquid Liguid

" Vesse| Shape " Vessel Shaps

Linearizaton Table

= Ranges - Rances

8000 8000 w

5757515641 m 8.757515E-41 m J——

ETSTEIEE N ETETSIEE 11 m g

m m

om am =

anm 20m —

Slaw Slow =
-
=

Cancel «Back Finish | Fiish and Dewnload | Halp g

The message Quick Start was successful will appear. Click on OK.

Configuring a stillpipe application

s Launch the Quick Start wizard and follow steps 1 o 2.

= Instep 2, select Application Type — Level in a vessel with stillpipe, Material — Liquid
Low dK, and set the stillpipe diameter as desired.

s The wizard updates the propagation factor according to the pipe diameter, and
enables the CLEF algorithm for low dK liquids isee Pasrfion Defect (2.8 42} on
page 125 for more detail).

Quick Start - Step 2 of 5 - SITRANS E!

Step 2 of & Application |

SIEMENS

These parametars specify the application type you wish 1o execute, and its according
seftings.

Selectthe Application Type:

Application Type Level in a vessel with stillpipe

Fipe intemal diameter i 100 l mm

Fropagation Factor ! 0.8561012 !

Material [Liquig |

Cancel I = Batk l Mext = I Help
»  Continue through steps 3 to b then click on FINISH AND DOWNLOAD o save

settings offline and fransfer them 1o the device.
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SIMATIC PDM

Changing parameter settings using SIMATIC PDM

Notes:

* Fora complete list of parameters, see FParameler Reference on page 75,

+ Clicking on Cancel during an upload from device to SIMATIC PDM wall resultin some
parameters being updated.

Many parameters are accessed via the 4-level menu in PDN1. See Farameters accessed via
pul-dovn menus below for the others.

1} Launch SIMATIC PDM, connect to SITRANS LR200, and upload data from the
device.

2}  Adjust parameter values in the parameter value field then click on Enter. The status
fields read Changed.

3)  Open the Device menu, click on Download to device, then use File — Save to save
settings offine. The status fields are cleared.

F SIMATIC PDM - SITRANS [Project: LR200 HART -- C:\Program Files\Siemens\STEP7\S7proj\.r200_ha]

Fle Device View Options Help
| s | | ==
H & il & O 2 R
= I} sITRANS Parameter ] Value | Unit [ k!
= B8 Level Meter
121 Identification S 521!!
»_» Sensor
1 Sensor Units m
il Calibration Operating Mode Level
127 Rate Material Liguid
=1 Fai-5afe Damping filter o ‘K
(@@ Analog Output Scaling Antanna rod 100 axt fro— V_EIlLIE
+ [ Linearization - - fields
+ (71 Signal Processing »_»_Calibration
"1 Local Display Low Calibration Paint 20 m Cha
+| [ Mainkenance & Diagnostics High Calibration Paint 0 m

Parameters accessed via pull-down menus

Click on Device or Yiew to open the associated pull-down menus.

F SIMATIC PDM - SITRANS [Project: LR200 HART -- C:\Program Files\Siemens\STEP7\S 7proj\Lr 200_

File Dewice BIEEN Options Help

El @J Process Wariables ﬂ

Device Status

‘l‘%};g?: T ﬂfékﬂgwn . sem:nmmelel | Value
+ (77 w Status Bar
= T§§ B w Sensor
Upcate Units m
& Cafbration Operating Made |Level
[ Rate Iaterial | Liuid

See Pul-den menus on page 45 for a table.
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Pull-down menus

Device menus page View menus page
Communication path Process Variahles 53

- Device Status 54
Download to device
Upload to PC/PG Toolbar
Update Diagnostic Status Status bar
Wizard - Quick Start 33 |Update
Echo Profile Utilities 45
Maintenance 50
Wear 52
Select Analog Output 51 -
Self Test 51 E
Loop-Test 52 =]

(]

Configuration Flag Reset 52 -
Master Reset 52 E
HART Communication 52

Echo Profile Utilities

Open the menu Device — Echo Profile Utilities and click on the appropriate tab for easy access
to:

e Fechoprofile on page 46

. Wiew Saved Fcho Frofifes on page 46

. TVT Shaper on page 47

o Auto False Echo Suppression on page 48

e Fcho Setup onpage 90
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Echo profile

Notes:

+ Double click on each axis to see the Xscale and Data Scale values. Right-click or
Left-click on the axis and drag to reposition the scale.

= After saving a profile click on OK, not the x button, to close the Echo Profile Utilities
window, otherwise the profile will not be saved.

«  In the Echo Profie Utilities window click on the tab Echo Prafile.

¢ Click on the Measure button to update the profile. Select Standard resolution (loads
1 of every 8 points of the profile for a quick view) or Detailed resolution (loads all
data points).

«  Click on the Sawe button and in the new window enter a name and click on OK.

+  Click on OK to exit.

=
a - -
g View Saved Echo Profiles
E To view a saved profile, click on the tab View Saved Echa Profiles.
=
[ 7] Ficha Profile | Vs B ivad Echa Frofies | TWT Shapes | dute Faive Eche Supoeesson | Echo Sehp
SIEMENS m
op

Rentdng Megauremnen | 0721 Jm

MaarFangs | Jm

- ;I oA Comgencs [50 | a8
]

! Y . 3 Etha Brange [5¢ | w8

fPE—
Dwdca Stanss

(1] 1 2 3 4 .
Distance [mi] »

Bluw Etho Profin e TVT Cur

Resolution i
Echo Profile Time Based Storage [ =
B

umast E<hn Prefile swved 45 Echo Profii Time Based Storags

Mamn [*HistEameas | Inturval | | mins

B | Mumbit of Profikes in Stome | S

sty | stait

L Concel Help

Echo profile data logging

You can store up to 60 profiles at aselected interval imaximum 60 minutes).

Inside Echo Profile Utilities, in the Echi Profile Time Based Storage window:

«  Enter the desired interval between stored profiles.

«  Enter the desired number of profiles to be stored {(maximum 60).

¢  Click on Start A message appears warning of the time delay and warning that all
previous saved profiles will be overwritten. Click on OK to proceed. The new profiles
will be saved with their date and time.

¢ Click on the tab View Saved Echa Profiles to view the stored profiles
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TVT Shaper

Note: Double click on each axis to see the Xscale and Data Scale values. Right-click or
Left-click on the axis and drag to reposition the scale.

This feature allows you to manually adjust the TVT to avoid false echoes caused by
obstructions. (For an explanation see Auio false Echo Suppression (28.71/ on page 128.)

Open the menu Device — Echo Profile Utilities and click on the tab TVT Shaper

Echo Prafile Utilities - SITRANS 5]
Echo Profle | View Saved Echa Profiles  TVT Shaper | Auto False Echo Supprestion | Echo Setup |
SIEMENS 'E‘
[els VT Shaper
=] T cursor Point B Joma[d
[ / Point + | Offset + |
Paint | Offsel
Praset
e |
58]
2 1u
2 i
[
=) echo
profile
T L T T T T T T T
0 10 20 30 40
TVT Shaper Breakpoints [Point] H|
Blue: Echo Profile Red: TVT Curve

e Click on Measure to refresh the echo profile and load the current TVT from the
device.

e  Change the position of the cursar an the TVT using the Point+ and Point- buttons:
raise and lower the TVT using Offset+ and Offset—.

*  Alternatively, enter values for Point and Offset directly into the dialog boxes.

*  Click on Transfer to Device.
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Auto False Echo Suppression

Notes:

* Make sure material level is below all known obstructions at the moment Auto False
Echo Suppression is used to learn the echo profile. We recommend an empty or
almost empty vessel.

* Note the distance to material level when the environment is learned, and set Auto
False Echo Suppression Range to a shorter distance to avoid the material echo being
screened out.

» Set Auto False Echo Suppression and Auto False Echo Suppression Range during
startup, if possible.

« If the vessel contains an agitator it should be running.

» Before adjusting these parameters, rotate the instrument for best signal (lower
false-echo amplitude).

If you have a vessel with known obstructions, we recommend using Auto False Echo
Suppression to prevent false echo detection. This feature can also be used if the device
displays a false high level, or the reading is fluctuating between the correct level and a
false high level.

=
=]
=
=
—
=L
=
w

The device leams the echo profile over the whole measurement range and the TVT is shaped
around all echoes present at that moment. (See Auto false Fcho Sugpression (2871 on
page 128 for a more detailed explanation.)

The learned TVT will be applied over a specified range. The default TVT is applied over the
remainder of the measurement range.

Echo Pt | View Soved Echo Proies | TVT Shoper. At Fale Echo Suppresion | Echo Setn |
SIEMENS ‘E‘

Auto False Echo Suppression Range | 3 m

Transferto Device
Leam

This will fearn a new echo prafile, once done it can not be undone.

1) Make sure the material level is below all known obstructions.

2} Determine Auto False Echo Suppression Range. Measure the actual distance from
the sensor reference point to the material surface using a rope or tape measure.
Subtract 0.5 m (20} from this distance, and use the resulting value.
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3} Open the menu Deyice — Echa Profile Utilities and click on the tab Autn False Echo
Suppression.

4)  Enter the value for Aute False Eche Suppression Range and select On.

5 Click on Leam. The message appears: “This will learn a new echo profile. Once done
it cannot be undane’ Click on OK.

6) Once Auto TVT is complete click on Transfer to Device. To exit click on 0K. Auto TVT
is enabled and the learned TVT will be used.

7} Toturn Auto False Echo Suppression off or on, reopen the Auto False Echo
Suppression window and click on Off or On.

Before Auto False Echo Suppression

o __
T default TVT
.1l '| w
=] . fake echo =
e\ L =
= I8a Euver ﬂ\ material level o
% e e evel \\ X -
T z S = R =
z |8 7 ; ¥ b P =
] L i \ Ur \\ — - ,r' -lI
E '|Lr,.a—\u /_f W \IUJ,' Ty kl_‘. g Jr
2 T;n echo marker
-1 0 1 2 3 4 5 5}
Distance [m] M|

After Auto False Echo Suppression

learned T¥T

1 \ | material
E ¥ \ level
E (WAt default TVT /

L\

o \

E‘u‘.- B! \\ r,.\“ 4

(T \ / e I ¢ \

& WV .

- W 4 | ;
] A N ot l--’\\ )
|

= fake echo
/
|

Level (db)

- Auto False Echo
I Suppression Range

echo

Distance [m] M|
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SIMATIC PDM

Echo Setup
Provides quick access
to echo profile
parameters:

Algorithm
Position Detect
Echo Threshold

Damping Filter
CLEF Range
Response Rate

Fill Rate/min.
EmptyRate/min.

Ceho ot Unlies - SITRANS 3

Ech P | Vi Saved Echs Pofes | T Shar | Auto Pt Echo Sgsressen. EchoSep |

SIEMENS E.

Tansr e

St Ciee |

Open the menu Device — Echa Prefile Utilities and click on Echo Setup.

Maintenance

You can set schedules and reminders for:
*  device maintenance based on its projected lifetime
+  sensor maintenance based on its projected lifetime

s service
+  calibration

To set Device/Sensor Maintenance schedules:

Maintenance - SITRANS X
Fresmakning Desice Lifstime | Memaining S snecr Liletime | Service Schedue | Calbiation Schedus |
SIEMENS
Time in Operalion |YEEI‘§
Risrmabning Lifatime |‘J BE3 | Years
Reminder 1 before Lifetime (Required) |'J 164 |Tears
Remindar 2 before Lifstime (Demanded) |U o1e | Years
Activalion of Reminders jom Jid |
Lifetime (Experted) [10.000 | vears
Thmwg Uinifs: |Fears x|
Read |
Write |
Snooze for | year |
Conoel_| Hil

1) Open the menu Device — Maintenance, and click on the Remaining Device/Sensor

Lifetime tah.
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2
3)
4)

5)

Modify desired values, and click on Write.

Click on Read, to see the effects of your modification.

If desired, set reminders for sither or both of Reminder 1 {Required}/Reminder 2
(Demanded]).

Click on Snooze to add a year to the Total Expected Device Life.

To set Service/Calibration schedules:

1)

Open the menu Device — Maintenance, and click on the Service/Calibration
Schedule tab.

2)  Modify desired values, and click on Wite.
3) Click on Read, to see the effects of your modification.
4)  Ifdesired, setreminders for either or both of Reminder 1 {Required}/Reminder 2
(Demanded).
5)  Click on Service/Calibration Performed to reset the schedule.
Select Analog Output

Allows you to set the mA Output to report Level Distance, or Space {see Current Qutput
Function (28.1.} o page 87 for an ustraton).

Ifa volume application is sefected mA Outputis automatically set to Volume. (See Analog
Output on page 130 for more detaifls.)

1)

Open the menu Device — Select Analog Quiput

2)  The Select Analog Output window displays the current setting: click on 0K

3} Select a different setting and click on OK.

4)  The Select Analog Output window displays the new setting: click on OK
Self Test

Checks memory (RAM and Flash/. If there are no errors, returns the message "Seff lest
0K If errors are found, returns the message “Seff Test Fan's!

Open the menu Device — Self Test, select the option Yes and click on OK
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Loop-Test
Note: The simulated AD (Analog Output) value influences output to the control system.

Alfows you to input a simulated valie (4 mA, 0 mA, or a user-defined value) in order to

test the functioning of the mA connections during commissioning or maintenance of the

device. (The range is 356 mA: seemA Qutput Value (26.6.) on page 83/

To simulate a user-defined mA value:

1) Open the menu Device — Loop-Test

2)  Select Other, enter the new value, and click on OK. The message "Field Device fixed
at [new value] appears. Click on OK. The Loop-Test window remains open.

3} When you are ready to end simulation, select End and click on OK to return the
device to the actual output value.

Configuration Flag Reset

To reset the configuration flag to zero, open the menu Device — Configuration Aag Reset and
perform a reset.

=
=]
o.
—
-
I
=
L7

Master Reset

Factory Defaults

Use Factory Defaults to reset all user parameters to the default settings, with certain
exceptions. The list of exceptions includes, butis notlimited to, Tag, Message,
Description, Installation Data, Device Address, Write Protect and PIN to Unlock. Auto
False Echo Suppression Range and the learned TVT also remain unchanged.

1) Open the menu Device — Master Reset and click on OK to perform a reset to Factory
Defaults.

2)  After the resetis complete upload parameters to the PC/PG. {If you are performing a
reset after replacing the device with a different instrument, do not upload
parameters to the PC/PG).

Wear

Reports the number of hours the device has been operating, and the number of times it
has been powered up.

Open the menu Device — Wear to view:

*  Powered Days
. Power-on Resets

HART Communication
Allows you to set the number of reguestiresponse preambles fminimum 5)

Open the menu Device — HART Communication.

Diagnostics

You can monitor level volume trends, electronics temperature, and device status.
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Process Variables

To compare outputs in real time open the menu View — Pracess Variables and click on
Overview to see reading (level, space, distance, volume); analog output, device status; and
current electronics temperature.

To see highest and lowest electronics temperatures, navigate to Level Meter > Maintenance
and Diagnostics > Electronics Temperature.

Process Variables - SITRANS  (Online) 3]

Ovarvi | Tiend Vi

SIEMENS

Procese Variables
Level Measurement  (Spase Measurement  Distance Measurement  Volume Measurement

0.924m 3.071m 3.076 m 0.000
1000 4000 4000 100,000
2000 2000 2000 50,000
o
ol | e e e =
Analop Out (V) >
Anlog QuPY) = = :|
Level Masiremert [Paze Jm o
-}
The
=
Range |nns ‘q, g
A0 7695 Jma

Stalus of device

Dave Slaig [EFrimary variable outsids the operafing limits
[ONon-primary variable outside the operating imits
[DAnalog output outside the operating range limifs.
[DAnalog output in fised mods
[EMore status acalable
|EiCole star occured
IGContusation changed

i

Electronics Temperatire [25 degt

(o || Help |

Trend

Open the menu View — Process Variables and click on Trend.

4 trend lines can be
pom—— monitored:

SIEMENS .. . .
{distinguished by color in
space SIMATIC PDM).
/ distance
/ ~_ volume
\Ievel
Bt
Lovst wsasimmans [ 1088 Jm

OisancaMessunment (1558 |m
Voltume Neasuremond [#537 810

Space Measursment | 1335

Moz IEE waip
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Device Status
Open the menu View — Device Status to view Diagnostics, Device Status, Hardware/
Firmware (HVV/FW) Status, and Maintenance status.

Device Status - SITRANS . (Onfine) BN E"\Flﬂ_\l

Diiagrostics | Devies Slatus | HW/PW Stabas | Masrterance |

SIEMENS m

Commismicasan EGM.: |

Device Stalis  EiGoos
Divico in tost mode
Lo sl averrice
Simulation or substiule value
Mo of servica

Dievico type mismadch

Maintenance alam
Mantenance demanded
Maimienance required
Configuration fasure
CIConfiguration warn

Configuration
“1Proc:

Last Check 1187008 5537 Al

MeszageTest |*> Configuralion changed ==
- Configuration ehanged

=
=2
o
2
—_
L
=
[

Update diagnostics

Update diagnostics

Ciose || Messages Hilp

In the Diagnostics window, click on Update diagnostics to update diagnostic information
and refresh linked icons.

Update
Open the menu View— Update to refresh the screen.

Security

A password option protects security and communication control parameters from
modification by a maintenance user

When you open a project the User dialog window provides two options: maintenance or
specialist. If a password has been set it will not be possible to open the project as a specialist
without it. A maintenance user will be able to open the project without a password but will not
have access to security and communication control parameters.

1)  Open a project, double-click on the device icon, and in the User window select
Specialist

2)  Open the menu Options — Settings and click on the Passwaord tab.

3)  Enter a new password and re-enter it in the Confirmation window. Click on OK.
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SIMATIC PDM settings EJ

Uzer  Passward ] Table | Font | Communication | Log | Maintenance Station |

Old Pazzword:

MNew Password:
Corfirmation:

®
=
=
o
o
=
=

Ok | Cancel Help
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Operating via AMS Device Manager

AMS Device Manager is a software package used to commission and maintain SITRANS
LR200 and other process devices. Please consult the operating instructions or online help for
details on using AMS Device Manager. {You can find more information at

http: /Avww emersonprocess.com/AMS/.) Application Guides for setting up Siemens HART
devices with AMS Device Manager are available on our website at
WWW.siemens.com/processautomation.

Functions in AMS Device Manager

Note: While the device is in PROGRAM mode the output remains fixed and does not
respond to changes in the device.

AMS Device Manager monitors the process values, alarms and status signals of the device. It
allows you to display, compare, adjust, verify, and simulate proces3s device data
Parameters organized into three main function groups allow you to configure and monitor
the device:

¢ Configure/Setup

¢ Device Diagnostics {read only)

* Process Variables {read only)

See AMS Menu Structure on page 63 for a chart'! and Changing parameter settings
using AMS Device Manager on page 61 for more details.

Features of AMS Device Manager

The graphic interface in SITRANS LR200 makes monitoring and adjustments easy.

Feature page Function

Quick Start 59 Device configuration for simple applications

Echo Profile 65 Echo profile viewing

(Auto False Echo Suppression) — screen out false
T 64

echoes
Linearization 60 | Volume measurementin an irregular vessel
Process Variables 67 Monitor process variables and level trend
) Protect security and communication parameters
Security 66

from modification by the maintenance user

" The menu structure for AMS Device Manager is almostidentical to that for the LCD.
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Device Description (DD)

SITRANS LR200 requires the DD for AMS Device Manager version 90.

You can locate the DD in Device Catalog, under Sensors/Level/Echo/Siemens Milltronics/
SITRANS LR200. Check the product page of our website at www.siemens.com/LR200, under
Downloads, to make sure you have the latest version of AMS Device Manager. If you need
toinstalla new DD see Configuring a new device below.

Configuring a new device

1)  Check that you have the most recent DD, and if necessary download it from the
product page listed above. Save the files to your computer, and extract the zipped
file to an easily accessed location.

2)  Launch AMS Device Manager— Add Device Type, browse to the unzipped DD file
and select it.

Startup
1) Launch AMS Device Manager. {Application Guides for setting up HART devices with
AMS Device Manager can be downloaded from the product page of our website at

www.siemens.com/LR200 )
2] In Device Connection View right-click on the device icon and select Scan Device to

upload parameters from the device.

3)  Double click the device icon to open the startup screen. The startup screen shows E
device identification details, and a navigation window on the left-hand side of the 7
=
screen.
2
]
o©
=
Identification g
= 1 Cm‘(qj:{;‘ﬂw . - n
e ”i. o SIEMENS A‘, evice Status =
::"‘z‘ j"““ Identification . i -
; }Mo:et‘emc&umoﬁcs TAG [EITRANS -
§ Conperiaan r
f Sasty Descripter
) GOOD
Message
Date. W ]
ook
Marvdacturer [Siemens Millronic: - | ::ﬂﬂ:ﬂl W
[ Contiure/setw Podeitome  [STROGTRA0 <] Fromse Reveon [O200T
ook Order Nunber  [MUS22:25810 LoaderAevicion  fO02200
- b Final Assembly ESTE EDD Version oLoLoL
o idos 3
Time: |Current 0K Cancel | | print | Help |
Jast synchronzed: 2/6/2009 1:22:41 PM
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Master Reset

¢  Navigate to Configure/Setup > Operation
¢ Inthe General field click on Master Reset and accept the option Factory Defaults.

Pull-down menu access

Action menu items

SIEMENS - - Dty Satus
Calbr s Haragenart F 3

1derarcann b

b TG [T -

L scogan
e tod
Pacead Mt E =t GOOD
[ Haiiagm
— Dae pEnm ]

A pull-down menu under Actions gives alternative access to several features.

Scan Device

e (pen the menu Actions — Scan Device.
*  Scan Device uploads parameters from the device (synchronizes parameters).

Device configuration
1) Navigate to Configure/Setup > Operation and click to open the dialog window.

£ 0171512009 09:04:43,533 [SITRANS LR200 Rev. 7]
Fie Adions  Help

SR ¥

Configure/Setup Operation |

= Confiquretsetip
| Idsrticaton SIEMENS

+ ] Wizard
. : — TAG [l —
. ] Mairtenance & Diagnostics o

1 Commrication
1 Security L k]

1 GOOD
Master Resat

Lo

Master — Sef Test
Reset |

[ configure/Setun
47 bevice Diagnostics
[] pracess variables

Time: | Current [ ok ] conca | | primt | Help

last synchrorized: 11572009 5:06:02 Ak

2] Inthe General field, click on Master Reset. and perform a reset to Factory Defaults.

3)  Openthe pull-down menu Agtions — Scan Devige to synchronize parameters (upload
parameters from the device to AMS).

4)  Configure the device via the Quick Start wizard.
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Quick Start Wizard via AMS Device Manager

Notes:
¢ The layout of the dialog boxes shown may vary according to the resolution setting

for your computer monitor
» Ateach step, you can accept the default values without modification and click on the

next step to proceed.
» After modifying parameters click on Apply inside the Quick Start window to write the

new values to the device.
« Click on OK only if you wish to update all parameters to the device and close AMS.

A Wizard provides an easy 5-step Quick Start procedure that configures the device for a
simple application.

Quick Start

Step 1 - ldentification
1) Navigate to Configure/Setup > Wizard > Quick Start
2] Click on Step 1.
3)  You can accept the default values without modification. {Description, Message, and
Installation Date fields can be left blank.) If desired, make changes then click on

4% 02/06/2009 13:21:38. 210 [SITRANS LR200 Rev. 2]
Fie Actns  Help
&) ¥l E
Configure/Setup Step | of 5t Tdertfication »
= ) ConfiqueefSatip o
| iderifcation o
= 21 Wed SIEMENS @
= 1 Quick Start E.
F—:slepl-lden(ka(lm device, The TAG should be unique in your (7]
" Step 2 - Apphcation apphcation, m
Step 3 - Vessel Shape
2 Step 4 - Ranges =
& Step 5 - Surmmary 16 L — - q
| Operation d Y &
$-35) Sn Descptor J =
& Z ] Marksnsnce & Disgnostce =
| Communication stiee ’-— m
1 Securty = L @
Date ATz
Ordar Mumber  [PMLE4Z228A10
-
Select the language of the local usar
interface:
[ configure setup
# Device Disgnostics
Language erh =l
Process Variobles
B
Time: |Current oK Cancel Print Help

last synchronized: 2/8j2009 1:22:41 PM

Step 2 - Application Type
1) Clickon Step 2
2)  Selectthe application type {Level, Space, Distance, or No Service”) and the material
(Liquid or Low dielectric liquid).
3)  Click on Apply.

" For details see Sensar Made on page 131.
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Step 3 — Vessel Shape
1) Click on Step 3.
2)  Select a predefined vessel shape. (To describe a more complex shape see
Linearization below.)
3)  Click on Apply.

Step 4 — Range
1) Click on Step 4.
2)  Change unitsif desired {in meters by default).
3)  Set High and Low Calibration points.
4)  Toconvert the reading from level to volume enter a value for Maximum Volume.
5)  Ifa vessel shape with parabolic ends has been selected, setdimensions Aand L
6) Click on Apply.

Step 5 — Summary
Check parameter settings, and click on Cancel to abort, or Apply to transfer values to the
device.

Linearization
You can use the linearization feature to define a more complex vessel shape and enter up to
32 level breakpoints where the corresponding volume is known. The values corresponding to
100% and 0% levels must be entered. The breakpoints can be ordered from top to bottom, or
the reverse. (See Linearzation on page 41 for an example.)

Using Linearization via the Quick Start wizard
1) Navigate to Configure/Setup » Wizard » Quick Start.
2) In 8tep 1 - ldentification make any desired maodifications and click on Apply.
3) In Step 2— Application Type select a level application and liquid as a material.
4)  In Step 3 - Vessel Shape, choose the vessel shape option Linearization Table.
5) In Step 4 — Range Setup enter a value for maximum volume.

% 02/06/2009 13:21:38,210 [SITRANS LR200 Rev. 2]
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Breakpoints

s ¥|
Configure/Setup Step 4 of 5: Ranges | Breakpoints |
= | Configurefsetin
#ic ation
I SIEMENS
= ] Quick Start These Parameters specifies the Rangss of the
2* Step | - IdentFication Sensor and the dmensions. of the Vessel,
& Step 2 - Applcation
o Step 3- Vessd shape
k‘s Step 4 - Rangss |
1P o5 - Summary Units = =
| Cparatin ﬁ
2] Setup Low Calbiation HOW E I Ji
& _ | Maintenance & Diagnastics Poet (X1 “—100%
| Commurs:ation High Calibration oo
) secuty Pork (Y] P
ResposeRate [iow <]
Mavioum Vokans ’—mf =
DimersionA T
Dimension L. ’7 3 -------
[ configure/Setup {
r— |
257 Device Disgnostics .
maximum
Process Variables |
volume
L)
Time: |Current | 0K Cancel Apply print | Help |

fast synchronized: 2/6/2009 1:22:41 PN
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6) Click on the Breakpoints tab and enter values for level and volume for up to 32
breakpoints.

7] Navigate to Configure/Setup > Setup > Linearization and click on Characteristic to
preview the characteristic curve of the vessel breakpoints.

8)  InStep 5—Summary check parameter values. Click on the appropriate step menu to
return and revise values, or click on a different menu to exit Quick Start.

Changing parameter settings using AMS Device Manager

Notes:
¢ For a complete list of parameters, see Farameter fieference on page 75.

* For more detailed explanations of the parameters listed below see the pages
referenced.

1) Adjust parameter values in the parameter value field in Configure/Setup view, then
click on Apply to write the new values to the device. The parameter field will display
in yellow until the value has been written to the device.

2)  Click on OK only if you wish to update all parameters and exit AMS.

5 02/06/2009 13:21: 38,210 [SITRANS LR200 Rev. 2]
Fle Acions Heb
a(R| w|
Configure/Setup Opesation |
= | ConfigurefSatup I
& H::::’mm SIEMENS Ddce ae =
= 1 Quick Start 7
D Step 1 - identrication ihd Al
2 Sten 2 - Appcation & =
s
2 Step 3 - Vessel Shape @
% Step 4 - Ranges R =
G Sten S - Sumary Pl GOOD a-
e Master Rosat @
- | Setup ]
| Mantensnce & Disgnostc
| Commurnication ‘Sarndation | Test g
| Securty m
Seff Test =
=
LoopTest @
-
[ configure/setup
257 Device Disgnostics
Process Variables
B
Time: |Current [ ok ] cancer | | print | Help
last synevoniaad: 21612009 1:22:41 PM

Navigate to Configure/Setup > Operation and click on Operation to open the dialog window for
access to:
General:
* Select Analog Output (see Seflect Analog Output on page 51)
¢ Master Reset (see AMaster Reset on page 52)

Simulation/Test
e Self Test (see Seff Test on page 51}
* Loop Testisee Loop-Test on page 52)
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Setup

Note: For more detailed explanations of the parameters listed below see the pages

e Damping Filter
* Antenna (read only)
Calibration [see Calibration {2.3.) on page 77]
¢ Low Calibration Point
¢ High Calibration Point
¢ Sensor Offset

Rate [see Rate (24) on page 78]
* Response Rate
¢ Fillrate/minute
¢ Empty rate/minute
Fail-safe [see Fail-safe (25.) on page 80]
¢  Material level
e Timer
e Level

referenced.
Sensor
ﬁ-_ammnos 13:21:38.210 [SITRANS LR200 Rev. 2]
Fle  Actions  Help
S| x|
serss |
- | ConfiqurejSatup
L :x:f,“‘“" SIEMENS CERESts
S oo T P
B 'E"“;m( General Ase
.lanmrz«uum Unis [m =l Rerporse Rale  [cow =]
B o L L =
T i P S
1 Securkty e ™, =
Antenna fod 100mm e -] Matedsilevel  [HOLD ]
Calbration Times 10000 "
Fongpen [~ 20% Lo [ZE
[ configure/setup. e
27 Device Diagnostics Sensos Difset 000
Pn-mv.uuu
C3
Time: [Current [ ok ] canca | | pam | Hew
T last synchwonized: 2/5{2009 1:22:41 PM
=
= Navigate to Configure/Setup > Setup and click on Sensar for access to:
% General [see Sensor (2.2} on page 76]
E * Units
2 ¢ (Operating Mode
w ¢ Material
=
=3
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Analog Output Scaling

5 02/06/2009 13:21:38.210 [SITRANS LRZ00 Rev. 2]

Fle Adions Help
&R ¥
—
= | Configurefsetip
— SIEMENS
g o o e
@ R B Sy
4 mﬁtm musmm T 4
$- -] Signal Processing
e |
_;mum E,;u«utr:“m l—zrﬁm
e [ e
[ contigure/setun
ﬂmm-wmuu
[FE) Process variables
B
Time: [Current [ o cancel | | pam | he |
|ast synchronized: 2/6/2009 1:22:41 PM

Navigate to Configure/Setup > Setup and click on Analog Output Scaling for access to:

Analog Output Scaling [see Analog Output Scaling {26.) on page 81]
¢ mA Dutput Function
e Startofscale
* Full Scale
¢ Control Range (lower limit)
¢ Control Range (upper limit)

Signal Processing

£5.02/06/2009 13;21:38.210 [SITRANS LR200 Rev. 2]
Fle dictiors Help

e

Configure/Setup General

| ConfiqureiSetup
1 Wsrtcation SEMENS Device Status

= 21 Wad
.I \cn&mswt 46 HTRANS Samging y
Operation ;
= Z1Setup Echo Lock | matié giatce =]
Range: y.
Semsor -

Anslog Output Scaing MeaRorge | 7@ Samiogi | H
Linearization GOOD

Locn Ea —
< FarRange W Sk dow
™ e
2 Manual TVT-Curve F gl Qulky;

Echo Profie
T
13 LocalDisplay o Conbiderca 2 @
1 Mairtenance & Disgnostics
1 Coemmurscation Algedthen [iFist Echo - Echa Strength, B @
1 Security
Pasition Detect  [Hybeid Algosithm = MNoa Aveisge 15 &
Echo Thieshold 5@
[2) Configure/Setup CLEF Rangs 0000
& Device Diagnastics

[FE] rocess variables

Time: |Current [ ok Cancel Print Help |

last synehironized: 262003 1:22:41 PM
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Signal Processing (continued)
General

Navigate to Configure/Setup > Setup > Signal Processing and click on General for access to:

Range [see Signal Processing (28.) on page 87]
¢ Near Range
¢ Far Range
* Propagation Factor

Echo Select[see Echo select(28.4.) on page 88]
¢ Algorithm
* Position Detect
¢ Echo Threshold
e CLEF Range

Sampling [see Sampling {28.5.) on page 90]
¢ Echo Lock
e Sampling Up
¢ Sampling Down
* Echo Lock Window

Signal Quality
+ Confidence
¢ Echo Strength
¢ Noise Average
* Noise Peak

VT
Modify the TVT to screen out false echoes [see Auip False Focho Suppression (2871) on
page 1281
% 02/06/2009 13:21:38,210 [SITRANS LR200 Rev, 2]
Fle Adtions Help
a(n| v
V7 setip | 1 shiger |
- | Configure/Setup
e R SIEMENS Dedes St
o 46 P
= JFS;“S’;M gum T r—
ipcsiesen
Analog Output Scaling
g e G008
_?:;"U Hover Level 40 x
Gt Sheperbiode [0 E
3 Local Display

Time: |Cusrent 0K Cancel Print

| Help

ast synchronzed: 206/2009 1:22141 PM
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Navigate to Configure/Setup > Setup > Signal Processing and click on TVT. Click on one of the
two tabs to access the parameters listed.

TVT Setup [see Auto False Echo Suppression {28.71} on page 92]
¢ Auto False Echo Suppression Range
¢ Auto False Echo Suppression
e Hover Level
¢ Shaper Mode

TVT Shaper
¢ Shaper breakpoints 1to 40. (Turn TVT Setup/Shaper Mode on to activate.)

Manual TVT Curve
Displays the effects of the TVT shaper modifications. Navigate to Configure/Setup > Setup >

Signal Processing and click on Manual TVT Curve.

Echo Profile
* Navigate to Configure/Setup > Setup > Signal Processing and click on Echo
Profile.
¢ SelectStandard operation for faster display.

Local Display
Navigate to Configure/Setup > Setup > Local Display for access to:
¢ language
e LCD Fast Mode [see LCD Fast Mode {4.8.) on page 110]
* |CD Contrast[see LCD Contrast {4.10.} on page 110]

Maintenance and Diagnostics

Navigate to Maintenance and Diagnostics for access to:
Remaining Device Lifetime [see Remaining Device Lifetime (4.2) on page 97]
¢ Lifetime expected
¢ HRemaining Lifetime
¢ Time in Operation
¢ Activation of Reminders
¢ Reminder 1 before Lifetime {Required)
* Reminder 2 before Lifetime {Demanded)
Remaining Sensor Lifetime [see Remaining Sensor Lifetime (4.3.) on page
100]
¢ Lifetime expected
Remaining Lifetime
Time in Operation
Activation of Reminders
Reminder 1 hefore Lifetime (Required)
* Reminder 2 before Lifetime {Demanded)

=
=
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Service Schedule [see Service Schedule (4.4} on page 103]
e Service Interval
¢ Time since last Service

Time until next Service

Activation of Reminders

Reminder 1 before Service {Required)

Reminder 2 before Service {Demanded)

Calibration Schedule [see Calibration Schedule {4.5.) on page 106]
¢ Calibration Interval

Time since last Calibration

Total Until Next Calibration

Activation of Reminders

Reminder 1 hefore Calibration {Required)

* Reminder 2 before Calibration {Demanded)

Electronic Temperature
¢ Electronic Temperature
* |lowestValue
¢ Highest Value

Wear (see Wear on page 52)
* Powered days
¢ Poweron Resets

Communication

Navigate to Communication to read the following:
Tag, Manufacturer's ID; Device ID, Product ID, Device Revision;, EDD Revision, Universal
Command

Security

Navigate to Configure/Setup > Security to access:
Remote Access [see Remote Access (6.1.) on page 111]
Note: If access control is changed to limit remote access, it can only be reset via
the handheld programmer. See Access Control {6.1.1.) on page 111.

e Write Protect (read only)
* Access Control
Local Access [see Local Access {6.2) on page 112]
¢ Local Write Protected
¢ PIN to Unlock
See also Password Protection on page 68.
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Device Diagnostics

£ 02/06/2009 13:21:38.210 [SITRANS LR200 Rev. 7]
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Click on the Device Diagnostics bar at the bottom of the navigation window, for access to:
* Device Status

SIEMENS ™ s tecesms

Prmary Vanale Qusternary Vanshle ¥ b
i Lavel Volume
: = I GOoD

e Hardware/Firmware Status E
Process Variables o
g

; o

Sl v L

Vo | gt o R §
T B

=

o«

cusoebREEat
E
eRRERREET

Secoretary varase Termary nwnie
Space Distance
[ Contpare/setup .
P veves vagnonics i £
— g 1
L H L 7] = 3

I e | | ew boo

fs ymchwarsred, O/4/2008 3 19,41 M

To compare outputs in real time click on the Process Variables bar at the hottom of the
navigation window for access to:
Process Variable
* \alues (level, volume, distance, space)
* Analog output
e Trend View

Echo Profile {also accessible via Signal Processing)
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Password Protection

An AMS Device Manager administrator can configure the user to reguire a password. The use
of passwords s recommended. A password should be assigned to the "admin’ username
immediately after installing AMS Device Manager.

Each user is given an AMS Device Manager username and password and required to enter
them when they start AMS Device Manager. Access to functions depends on the level of
permissions granted.

Login types
«  standard, local, or domain

A standard user can change their password in AMS Device Manager. A Local or Domain
Windows user cannot change their password using AMS Device Manager and must reguest
their network administrator to doso.

User Manager utility

Usernames, passwords, and permissions, are assigned to users by an AMS Device Manager
administrator, using the User Manager utility on the Server Plus Station. Only a user with AMS
Device Manager System Administration rights can log in to User Manager.

To configure a new user/edit existing user:

1) Fromthe Windows taskbar select: Start » AMS Device Manager > User Manager.
2} Inthe User Manager window click on Add User.

The Add User Wizard dialog allows you to:
« select a user type, standard (AMS Device Manager) or Window user.
« enter the username and password, and set permissions
« adit existing users

o
]
=
=
<
=
L]
2
=
L
=]
w
=
=T

W Edit User

Uszermame: |

Passward; [

Canfirm Passward: |sw

Device Calibration Management

% Wit = JE
I fike: v Adminiztration

v 515 Wiite
fv Test Results Write
[v Aszsignment

SHAP-OM Applications
v v Yalvelink

Cancel
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AMS Menu Structure
— Configure/Setup

— ldentification

Identification
Tag
Description
Message
Date

Device
Manufacturer
Product Name
Order Number
Final Assembly Number
Hardware Revision
Firmware Revision
Loader Revision

EDD number
— Wizard -
Quick Start =
Step 1 {Identification) S
Step 2 (Application Type) g
STep 3 (Vessel Shape) s
Step 4 (Range) §
Step 5 (Summary) %
— Operation
General

Select Analog Output

Master Reset
Simulation/Test

Self Test

Loop-Test

— Setup
Sensor
General

Units
Operating Mode
Material
Damping Filter
Antenna
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— Configure/Setup (continued)

— Setup/Sensor (continued)
Calibration
Low Calibration Point
High Calibration Point’
Sensor Offset
Rate
Response Rate
Fill rate/minute
Empty rate/minute
Fail-safe
Timer
Material Level
Level
Analog Output Scaling
Analog Output Scaling
mA Output Function
Start of Scale
Full Scale
Control Range lower limit
Control Range upper limit
Linearization
Linearization
Vessel Shape
Vessel dimensions
Max. volume
Dimension A
Dimension L

e
]
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Characteristic
Signal Processing
General
Range
Near Range
Far Range
Propagation Factor
Echo Select
Algorithm
Position Detect
Echo Threshold
CLEF Range
Sampling
Echo Lock
Sampling Up
Sampling Down
Echo Lock Window.
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__ Configure/Setup (continued)

— Setup/Signal Processing (continued)
Signal Quality
Confidence
Echo Strength
Noise average
Noise Peak
™T
TVT Setup
Auto False Echo Suppression Range
Auto False Echo Suppression
Hover Level
Shaper Mode
TVT Shaper
Manual TVT Curve
Echo Profile
L Local Display

— Maintenance and Diagnostics

— Remaining Device Lifetime

Lifetime expected

Remaining Lifetime

Time in Operation

Activation of Reminders

Reminder 1 hefore Lifetime (Required)
Reminder 2 hefore Lifetime (Demanded)

— Remaining Sensor Lifetime

Lifetime expected

Remaining Lifetime

Time in Operation

Activation of Reminders

Reminder 1 before Lifetime {Required)
Reminder 2 hefore Lifetime {Demanded)
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. Maintenance and Diagnostics (continued)

- Service Schedule

Service Interval

Time since last Service

Total Service Interval minus Time Since Last Service
Activation of Reminders

Reminder 1 before Service (Required)

Reminder 2 hefore Service (Demanded}

- Calibration Schedule

Calibration Interval

Time since last Calibration

Total Until Next Calibration

Activation of Reminders

Reminder 1 hefore Calibration {Required)
Reminder 2 hefore Calibration {Demanded}

Electronic Temperature
Electronic Temperature
Lowest Value
Highest Value

L Wear

Powered days
Poweron Resets

— Communication

e
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— Security

Remote Access
Wirite Protect
Access Control

. Local Access
Local Write Protected
PIN to Unlock
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Operating via FDT (Field Device Tool)

FDT is a standard used in several software packages designed to commission and maintain
field devices such as SITRANS LR200. Two commercially available FDTs are PACTware and
Feldcare.

Functionally FDT is very similar to PDM (see Operating via SIMATIC POM on page 35 for more

detail).

¢ Toconfigure a field device via FDT you need the DTM {Device Type Manager) for the
device.

*  To configure a field device via SIMATIC PDM, you need the EDD (Electronic Data
Description) for the device.

Device Type Manager (DTM)

ADTM is a type of software that 'plugs into’ FDT. It contains the same information as an EDD
butan EDD is independent of the operating system.

SITRANS DTM

SITRANS DTM is an EDDL interpreter developed by Siemens to interpret the EDD
for that device.

e  Touse SITRANS DTM to connect to an instrument, you must first install
SITRANS DTM on your system and then install the instrument EDD written for
SITRANS DTM.

*  Youcan download SITRANS DTM from the Siemens service and support website.
Go to http://support.automation.siemens.com , click on Product Suppart, and drill
down to Praduct Information/Automation Technology/Sensor systems/Pracess
Instrumentation/Software & Communications.

The instrument EDD

The SITRANS LR200 HART EDD for SITRANS DTM can be downloaded from the product page

of our website.
8] winZip - SITTRANS_LR20D_HA_EDD_SITRANS_DTM0Z_1_00_DD_D1.zip =10l x|
File Actions Options Help
. . > = 3 \ (O :
] - b 21 R P
oy o] W W Y
New Open  Favorites Add Extract  Encrypt Wiew  CheckOut  Wizard
Name: [rype = [ Modfied | size | Ratio | Packed | Path
SITRANS_LR200_HA_EDD_SITRANS_DTMOZ_1_DO0_DD_D1.exe Application 7i29/2008 1:44... 1,267,286 2% 1,241,...
|Selected 0 files, 0 bytes Total 1 file, 1,238KB 00

Go to www.siemens.com/LR200 under More Info and click on Downloads.

Configuring a new device via FDT

The full process to configure a field device via FDT is outlined in an application guide which
can be downloaded from the product page of our wehsite. Go to: www.siemens.com/LR200
under More Info and click on Downloads.
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Parameter Reference

Notes:
* Parameter names and menu structure are almost identical for SIMATIC PDM and the

local user interface (LUI)”.
» Default settingsin the parameter tables are indicated with an asterisk (*) unless explicitly
stated.
¢ Made toggles between PROGRAM and Measurement Modes.
* For Quick Access to parameters via the handheld programmer, press Home , then
enter the menu number, for example: 2.2.1.
@ * |n Navigation mode, ARROW keys navigate the menu in the direction of

@ E] the arrow.
E] ¢ Press RIGHT arrow to open Edit Mode, or to save a modification.

Parameters are identified by name and organized into function groups. See LC0 menu
strucnireon page 185 for a chart!)

Parameters accessible via the handheld programmer are preceded by a number.
Parameters not preceded by a number are accessible only via remote operation. For

more details see:
e Operating via SIMATIC PDMon page 35
e Operating via AMS Device Manager on page %

Quick Start Wizard

The Quick Startwizard provides an easy step-by-step procedure to configure the device
for a simple application.

1. Quick Start

Notes:
¢ Do notuse the Quick Start wizard to modify individual parameters. (Perform customi-

zation only after the Quick Start has been completed.)

e For access via remote operation see Quick Start Wizard va SIMATIC POMon page
3 or Quick Start Wizard via AMS Device Manageron page 59 .

¢ For detailed instructions see Quick Start Wizard via the handheld programmer on
page 31 .

-
o
-
-1
=
[1°]
-
[12]
-
-4

1.1. Language

1.2. Material

1.3. Response Rate
1.4. Units

U For AMS Device Manager and DTM Device Manager the structure varies slightly.
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Parameters

1.5. Operating Mode

1.6. Low Calibration Point
1.7. High Calibration Point
1.8. Apply? (Apply changes)

2. Setup

Note: Default settings in the parameter tables are indicated with an asterisk (*) unless
explicitly stated.

2.1. Device
2.1.1. Hardware Revision
Corresponds to the electronics hardware of the SITRANS LR200.
2.1.2. Firmware Revision
Corresponds to the firmware that is embedded in the SITRANS LR200.
2.1.3. Loader Revision
Corresponds to the software used to update the SITRANS LR200.
2.1.4. Order Option
Read only. Displays the device type: standard or NAMUR NE 43-compliant.
2.2, Sensor
2.2.1. Units
Sensor measurement units.

m, cm, mm, ft, in
Values

Default: m

222 Sensor Mode

sensor reference point

Distalnce {see Mimensions: Uni-

b Canstruction Polypragyiene Rod
sensor E;%ir;)ration Antennaon page 12 and
value Space Point Appendix 6. Hange Adapter

* Versionson page 152)
Level i
| Calibration
________ Point
=m F R 1
/ akhaige: '
Mode Description Reference point
NO Measurement and associated loop
SERVICE current are not updated, and the nfa
device defaults to Fail-safe mods®.
LEVEL W Low Calibration Point
(process empty level)
SPACE Distance to material surface High Calibration Point
(process full level)
DISTANCE Sensor Reference Point

8 Sgg Material Leval {251) for more detail.
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2.2.3. Material
Automatically configures the device to operate in the chosen application ype.
by changing one or more of the following parameters: Propagation Factor
{28.3) Position Detect (28.42] and/or CLEF Range (28.44)

* luauin

Options LIQUID LOW DK™ {low dielectric liquid — GLEF algorithm
enabled)
Propagation Factor (2.8.3.)

Re'atedt Position Detect (28.4.2)
PatdInELons CLEF Range (284.4.)

o K <30

You can configure each of the related parameters, to suit your particular
application.

2.2.4. Damping Filter
The time constant for the damping fifter. The damping fifter smooths out the re-
sponse to a sudden change in fevel This is an exponential filter and the engr-
neering unitis always in seconds (see Damping on page 130 for more detail)

Range: 0 to 100.000 s
Default: 10000 s

Values

Antenna
FRead only. ldentifies horn configuration (Near Range fblanking) distance is au-
tomatically adiusted to suit)

2.3. Calibration

Note: We recommend using the Quick Start wizard to configure the device.

2.3.1. Low Calibration Pt.
Distance from sensor reference point Uto Low Calibration Point Units are

defined in Units (221
Values Range: 0 to 20 m. Default 2000 m
Units (221}
Related parameters Far Range (28.2)

1 The point from which level measurementis referenced (see Dimensions: Uni-Con-
striction Folvpropyiene Rod Antenna on page 12 and Appendix G: Aange Adapter
Versionson page 152 ).
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2.3.2. High Calibration Pt.

Distance from sensor reference pomz'” to High Calibration Foint Units are
defined in Units (221)

Values Range: 0 to 20 m. Default 0.00 m

Units (2.2.1)
Near Range (28.1)

Related parameters

When setting the High Calibration Point value, note that echoes are ignored
within Near Range {see Near Range (28.7/on page 129 for details).

2.3.3. Sensor Offset

A constant offset that can be added to or subtracted From sensor valug” to
compensate if the sensor reference point has shifted. (For example. this could
restft from adding a thicker gasket or regucing the standofinozzie height!,

Values Range: -99.999 to +99.999. Default: 0.00
Units (2.2}

Related parameters

2.4. Rate

Note: Default settings in the parameter tables are indicated with an asterisk (¥)
unless explicitly stated.
2.4.1. Response Rate
Note: Changing Response Rate resets Fill Rate (2.4.2.), Empty rate (24.3.), and
Damping Filter {2.2.4.).
Sets the reaction speed of the device to measurement changes.

Response Rate Fill Rate Empty rate Damping Filter
(241} (24.2) (243) (22.4)

Parameters

% slow 0.1 m/min (0.32 ft/min} 10s
medium 1.0 mfmin (3.28 ft/min} 0s
fast 10.0 m/min {32.8 ft/min) Os

Use a setting just faster than the maximum filling or emptying rate {(whichever
is faster).

1 The value produced by the echo processing which represents the distance from sen-
sor reference point to the target. (see Sensor Mode (22.2.) on page 76 for an illustra-

tion).
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2.4.2. Fill Rate
Defines the maximum rate at which the reported sensor value' s allowed to
increase. Allows you to adjust the SITRANS LR200 response to increases in the
actual material level Filf Rate is automatically updated whenever Response

Fate is aftered.
Range: 0 to 99999 m / min.
Response Rate (24.1.) Fill Rate
Options * | Slow 0.1 m/min {0.32 ft/min}
Medium 10 m/min {3.28 ft/min)
Fast 10.0 m/min {32.8 ftfmin}
Altered by: Response Rate (24.1)
Related Units (2.21)
parameters

Enter a value slightly greater than the maximum vessel-filling rate, in units per
minute.

2.43. Empty rate
Defines the maximum rate at which the reported sensor value?! is allowed to
decrease. Adjusts the SITRANS LRZ00 response to decreases in the actual
material level Empty Rate is automatically updated whenever Response Rate

is altered.
Range: 010 99999 m/ min.
Response Rate {2.4.1.} Empty Rate
Options * | Slow 0.1 m/min (032 ft/min}
Medium 1.0 m/min (3.28 ft/min)
Fast 100 m/min {32.8 ft/min)
Altered by: Response Rate (2.4.1)
Rotated Units {2.21)
parameters

Enter a value slightly greater than the vessel's maximum emptying rate, in units
per minute.

-
o
—
-1
=
@
=
@
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1 The value produced by the echo processing which represents the distance from sen-
sor reference point to the target (see Sensor Mode {2.2.2.} on page 76 for an illustra-
tion).

4 The value produced by the echo processing which represents the distance from sen-
sor reference point to the target (see Sensor Mode (2.22} on page 76 for an illustra-
tion).
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Parameters

2.5. Fail-safe

Note: Default settings in the parameter tables are indicated with an asterisk {¥)
unless explicitly stated.

2.5.1. Material Level

Note: The default setting depends whether your device is a standard or
NAMUR NE 43-compliant device.

Defines the mA outpuit to use when the Fail-safe Timer expires.

STANDARD DEVICE
HI 20.5 mA {max. mA Limit)
Options LO 3.8 mA (min. mA Limit)
P % | HOLD |Lastvalid reading (default 226 mA)
VALUE | User-selected value [defined in Level (25.3.)]
NAMUR NE 43-COMPLIANT DEVICE
HI 20.5 mA {max. mA Limit)
LO 38 mA {min. mA Limit)
Options HOLD |Last valid reading
* | VALUE User-selected value [defined in Level (253.): default
358 mA]
252 Timer

Note: When a Loss of Echo occurs Material Level {251} determines the
material level to be reported when the Fail-safe timer expires. See foss of
Echo (L0F)on page 132 for mare detail.

Sets the ime to elapse since the last valid reading, before the Fail-safe Levelis

reported.
Values Range: 0.00 to 7200 seconds
Default: 100 s
253. Level
Notes:

¢ The default setting depends whether your device is a standard or NAMUR
NE 43-compliant device.

¢ Material Level {2.5.1.) must be set to VALUE to enable the Level value to be
reported.

Allows the user to define the mA value to be reported when the Fail-safe timer

BXPIFES.

Device Type STANDARD '[\:l[?hn:gl_rl‘ :hf:a )
Range 356 mAto 226 mA

Values
Default | 2260 mA 3.5 mA
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26. Analog Output Scaling
2.6.1. Current Output Function

Notes:
+ |evel space, and distance, have different reference points.

* Sensor Mode resets Current Output Function to the same setting.To select
a different option, do so after Sensor Mode has been set.

¢ llse caution when changing Current Output Function while the device is
connected to a HART network. Current Output Function controls the pri-
mary value and the loop current for the device.

¢ Current Output Function also affects the secondary, tertiary and quater-
nary variables in a HART network.

Alffows Current Output Function (26.1.) 2o be set independently from Sensor
Mode. For example. Sensor Mode may be set to Level andCurrent Output
Function {26.1) set to Distance

Level Space Distance
Sensor
ref. b s 4mA
pt High 0%
ig I _____ “oma oo - ama ;
[FI;?I. _* 100% Sp;—ce 0% Distance
| i J
| ‘
Level i 3
Low
Cal. L [EESses J77*41m19« 77777 17,7 0mA - - - — — | J 20 mA
Pt T T T F W0% T F 0%
Options Reference point Description
* | Level Low Calibration Point measured as a percentage of the
- — - difference between High Calibration Point
Space High Calibration Point | 54| gw Calibration Point

measured as a percentage of Low

Distance | sensor reference point - )
p Calibration Point

Volumae converts a level measurement to a volume output

Manual®
{LUI only)

allows mA Output Value {2.6.6.} to be set to a user-defined value

-
o
—
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=
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@) Current Output Function must be set to Manual before modifying mA Qutput Value
{26.6.). Remember to restore the previous Current Output Function setting after
modifying mA Output Value.

To modify Current Qutput Function via SIMATIC PDM:

¢ (Openthe menu Device — Select Analog Output. (See Sefect Analog Cuitput
on page 51 for more detail.)
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262

263

26.4.

265

Start of Scale (4 mA Setpoint}

Sets the process level corresponding to the 4 mA value 4 mA always defaults
tol] and Current Ouiput Fmction (26, 1) detsrmines whether thisis a Leve]
Space. Distance, or Volume measurement (See Current Oulput Function (26.1.)
for an ilfustration.}

Range: —899999 to 4933939

Values Default: 0,00 m (set to value corresponding to 0% as defined by
Current Output Function)

Related Units {2.2.1.)

Parameters Current Output Function {26.1))

¢ Enter the reading thatis to correspond to a 4 mA output.
¢ Units are defined in Units (2.2.1.) for Level, Space, or Distance. Units are
unspecified for Volume.

Full Scale (20 mA Setpoint)

Sets the process fevel corresponding to the 20 mA value. 1 mA always defaults
to 100%, and Current Owlput Funcilion (28, 1) determines whether thisis a Level
Space or Distance measurement (See Current Oulput Function (26.1) for an
Hlustration.)

Range: -999999 1o 4999989

Values Default: 20,00 m {set to value corresponding to 100% as defined by
Current Output Function)

Related Units {2.2.1)

Parameters Current Qutput Function {26.1.)

¢ Enter the reading thatis to correspond to a 20 mA output.
¢ Units are defined in Units (2.2.1.) for Level, Space, or Distance. Units are
unspecified for Volume.

Control Range; lower limit (Min. mA limit}

Prevents the mA output from dropping below this minimuim level for a
measurement value. This does not restrict the Fail-safe or Manual settings.

Range: 3.8 to 20.5 (mA}
Values

Default: 3.80 (mA)

Control Range; upper limit {(Max. mA limit}

Prevents the mA output from rising above this maximum level for 8
measurement value. This does not restrict the Fail-safe or Manual settings.

Range: 3.8 to 20.5 (mA)
Values

Default 20.50 {mA)
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2.6.6. mA Output Value
Alfows you to use a simufated value to test the functioning of the foop. You can
enter 4 mA 0 mA or any other user-defined value within the range.

Range: 3.56 mA to 226 mA
Values . .

Read Only unless Current Output Function {26.1) is set to Manual.
Haluted Cumrent Output Function {26.1.)
parameter

a) First set Current Output Function (26.1.) to Manual.
b} Enter the desired mA value in mA Output Value.
c) After completing the test, remember to reset Current Quiput Function

(26.1.) to the previous setting.

Via SIMATIC PDM:;
Open the menu Device — Loop Test. (For more detail, see Loop-7eston page 52

J
2.1. Linearization

2.7.1. Volume
Carries out a volume conversion from a level value.

27.1.1. Vessel Shape
Defines the vessel shape and allows the LR200 to calculate volume instead
offevel. If None is selected no volume conversion is performed,. Sefect the
vessel shape matching the monitored vessel or reservoir.

Vessel Shape LCD DISPLAY/ Also
Description required
NONE/
* None No volume calculation N/A
required

CYLINDER/ maximum
Flat end horizontal cylinder | volume
g
o
=
o
SPHERE/ maximurm 1
Sphere volume @
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Linearization table
{levelvolume breakpoints)

Vessel Shape LCD DISPLAY/ Also
{contd) Description required
LINEAR/ maximum
Upright, linear (flat bottom) | volume
CONICAL BOT/ maximum
{ Conical or pyramidal bottom | volume,
7 A dimension A
PARABOLIC BOT/Parabolic | oo™
botiom volume,
l dimension A
maximum
HALF SPHERE BOT/ volume,
Half-sphere bottom dimension A
FLAT SLOPED BOT/ e
Flat sloped bottom dimension A
PARABOLIC ENDS/ e
_Parabollc end horizontal cyl- difiiarigonA,
inder " ;
dimension L
maximum
LINEAR TABLEH);' volume, tables
1-32 level and

volume break-
points

a)

Linearization Table must be selected in order for levelivolume values [see
Table 18 {2.7.2.)] to be transferred.
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27.1.2 Maximum Volume
The maximum volume of the vessel Enter the vessel volume corresponding
to High Calibration Point For example if your maximum vessel volume is
8000 1, enter a value of 8000, Volume units are defined by the user but are
not explicitly stated in the SITRANS LRZ00

Range: 0.0000 to 99999
Default: 100.0
Low Calibration Pt. {2.3.1.)

Related Parameters High Calibration Pt. (2.3.2.)
Vessel Shape (2.711)

Values

2713, Dimension A
The height of the vessel bottom when the bottom Is conical pyramidal
parabolic spherical or flat-sloped. If the vessel is horizontal with parabolic
ends, the depth of the end. See Vessef Shape (27.1.1) for an Hustration.

Range: 0.0000 to 99399 mm
Default: 0.0

Units (1.4.)
Vessel Shape (2.711.)

Values

Related Parameters

27.14. Dimension L
Length of the cylindrical section of a horizontal parabolic end vessel See
Vessel Shape (27.1.1) for an ilustration.

Range: 0.0000 to 99999 mm
Default: 0.0

Units {1.4.)
Vessel Shape (2.711.)

Values

Related Parameters

212 Table1-8

Note: Linearization Table must be selected in Vessel Shape (271.1.} in order
for level/volume values to be transferred.

Ifyour vessel shape is more complex than any of the preconfigured shapes, you
can define the shape as a series of segments. A value is assigned to each level
breakpoint and a corresponding value is assigned to each volume breakpoint

Level values are defined in Units (22 1), Volume units are defined by the user

but are not explicitly stated in the SITRANS [R200.

-
o
—
-1
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Range: 0.0000 to 99999 mm
Default: 0.0

Range: 0.0000to 99999
Default: 0.0

Level Values

Volume Values
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Enter up to 32 level breakpoints, where the corresponding volume is known.
The values corresponding to 100% and 0% levels must be entered. The

breakpoints can be ordered from top to bottom, or the reverse.

Breakpoints are grouped into four tables: Table 1-8, Table 9-16, Table 17-24, and

Table 25-32.

Entering breakpoints via SIMATIC PDM:
e See Using Linearization via the Quick Start wizardon page 41.

Entering breakpoints via the handheld programmer:
a) Thedefault unit for level values is m: to change it navigate to Setup (2] »

Sensor (22} > Units (221}, and select the desired unit.
b} Navigate to Setup {2) > Linearization (27.} > Maximum Volume {271.2),

and enter the value.

c) Gotothe appropriate table for the particular breakpoint you wish to adjust

for example, go to Table 1-8 for breakpoint 1.

d) Under Table 1-8, go to Level 1(27.21.) to enter the level value for the

breakpoint 1.

el Under Table 1-8, go to Volume 1{27.2.2.) to enter the volume value for the

breakpoint 1

fl Repeat steps c) toe), till values have been entered for all required

breakpoints.
27.21. Levell

a) Press RIGHT arrow to open Edit mode.
b}  Enter level value and press RIGHT arrow to accept it

¢)  Press Down ARROW to move to corresponding volume breakpoint.

2722 Volume1

a)  Press RIGHT arrow to open Edit mode.

b} Enter volume value and press RIGHT arrow to acceptit.
c) Press Down ARROW to move to next level breakpoint.

Example (values are for example purposes only)

Breakpoint Level
number value |Breakpoint Levelvalue | Volume
Number {m} value (I}
1 0 0
2 b 500
3 9 3000
4 19.5 8000
2.13. Table 9-16
2.74. Table17-24
2.15. Table 25-32
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2.8. Signal Processing

Note: Default settings in the parameter tables are indicated with an asterisk (¥)
unless explicitly stated.

2.8.1. Near Range
The range in front of the device {measured from the sensor reference point!
within which any echoes will be ignored. This is sometimes referred to as
blanking or a dead zone. The factory set range is dependent on the antenna

e

Range: 0 to 20 m (0 to 65.6 ft).

Default: Depends on the antenna. 0.3 m (1 ft), plus any shield length,
Values from the sensor reference point“)

100 mm shield version default is 0.42 m (0.3 m plus 012 mfrom device
reference to the end of the shield).
See also Min, detectable distance’ on page 7.

8 For the reference point for each configuration, see Limensions: Uni-Construction
FPalpropylene Rod Antennz on page 12 for the standard version, or Aggendix G-
Flange Adagler Versions page 152 onwards.

282 FarRange
Note: Far Range can extend beyond the bottom of the vessel.

Allows the material level to drop below Low Calibration Point without
generating a Loss of Echo (LOF) state. See Sensor Mode (222 ) on page 76 for
an iflustration.

Range: 0 to 23 m {0 to 75.4 ft). Min. value depends on the setting for Low
Values Calibration Pt. {23.1.).

Default: Low Calibration Point setting +1 m (3.2 ft}

Use this feature if the measured surface can drop below the Low Cal. Pointin
normal operation.

2.8.3. Propagation Factor
Notes:
* When operating with a waveguide antenna ar stillpipe, values for CLEF
Range {2.8.4.4.) on page 89, and for the propagation factor, should be set
according to the antenna frequency and the antenna/pipe size. See the
tables below.
¢ For reliable results the horn size must be close to the pipe size.

-
o
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Compensates for the change in microwave velocity due to propagation within
a metal stlfpipe instead of in free space.
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284

5.8 GHz Model

Values Range: 0.3 ta 1.5 depending on pipe size.
Default: 1.000
Antenna/Pipe Size | 80 mm 100 mm w | 200 mm
ap [P e | e (POMMED
Propagation Factor | 0.7953 0.9254 09530 0.9794 09334

3 Since pipe dimensions may vary slightly, the propagation factor may

also vary.
6.3 GHz Model
Values Range: 0.3 to 1.5 depending on pipe size.
Default 1.000
Antenna/Pipe Size | B0mm | 100 mm | 200 mm
app [T e | e (POMMED
Propagation Factor | 0.8298 0.9372 0.9603 0.98% 09902

1 Since pipe dimensions may vary slightly, the propagation factor may

also vary.
Echo select

28.41. Algorithm

Selects the algorithm to be applied to the echo profile to extract the true
echo.

* | tF [|tueFirstecho

Options L |Largestecho

BLF |Bestof First or Largest echo

2842 Position Detect

Defines where on the echo the distance measurement is determined. See
Position Detect {25 4.2}on page 125 for more detail.

Center
Options * |Hybrid [Center and CLEF)

CLEF {Constrained Leading Edge Fit)
Rekiied CLEF Range (2844}
parameters

If the vessel bottom is being reported as the level instead of the actual
material level {at low level conditions), or if the dielectric constant of the
liquid to be monitored is less than 3, we recommend setting Position
Detect (28.4.2) to Hybrid and CLEF Range (28.4.4.) to 0.5m (164 ft).
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28.43. Echo Threshold
Sets the minimum echo confidence that the echo must meet in order to
prevent a Loss of Echo condition and the expiration of the Fail-safe (LOF)
umer. When Confidence (28.6.1} exceeds Feho Threshold (2843 the
echo s accepted as a valid echo and is evaluated

R 01099
Values ange:7 1o

Default &
Related ;
Paraniotars Timer {2.5.2.)

Use this feature when an incorrect material level is reported.
28.44. CLEF Range

Note: CLEF Range is referenced from Low Calibration Point (process
empty level).

The CLEF algorithm is used mainly to allow correct fevel reporting for low
dK materials which may otherwise cause an meorrect reading in an emply
or almost emply vessel
ftis used from Low Calibration Point (process empiy fevel } up to the level
defined by CLEF range (see Hiustration below). Above that point the Center
algorithm is used. For more detail see CLEF Range (2844 ) on page 127
Range: 0 to 20 m{0 to 656 ft)

Default: 0.00 m
Related Position Detect (284.2)

Values

parameters
———————— sensor
reference
point
CLEFRange I | |
4 I ________ —U  LowCalibration Point
/ (process empty level)

In applications with low dK materials we recommend setting CLEF Range
to 0.5 m (164 ft) and Pasition Detect {2.8.4.2) to Hybrid.

-
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2.85. Sampling

Provides a method of checking the refiability of a new echo before accepting it
as the valid reading. based on numbers of samples above or below the

currently sefected echo.
285.1. Echo Lock

Note: Ensure the agitator is always running while SITRANS LR200 is
monitoring the vessel, to avoid stationary blade detection.

Sefects the measurement verificalion process.

Lock Off

Options

Maximum Verification {not recommended for radar}

*

Material Agitator

Total Lock {notrecommended for radar}

Related
parameters

Fill Rate (2.4.2)

Empty rate (24.3)
Sampling Up (28.5.2)
Sampling Down (28.5.3.)

For radar applications, Material Agitator is the most often-used setting, to
avoid agitator blade detection.

2852 SamplingUp

Specifies the number of consecutive echoes that must appear above the
echo currently selected before the measurement Is accepted as valid.

Values

Range: 1to 50
Default: b

2853  Sampling Down

Specifies the number of consecutive echoes that must appear below the
echo currently selected before the measurement 1s accepted as valid.

val Range: 1 to 50
alues Default: 2
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2.8.6. Echo Quality
286.1. Confidence
Indicates echo reliability: higher values represent better echo guality. The
display shows the echo confidence of the fast measurement Echo
Threshold (28.4.3 ) defines the minimum criterion for echo confidence.

. 01099
Values (view only) ‘Shot T

Related Parameters |Echo Threshold (28.4.3.)

Open the menu View — Echo Profile.

286.2. Echo Strength
Displays the absolute strength fin df above 7ul/rms) of the echo sefected
as the meastirement echo.

|Va|u&s (view only) ‘ Mt

Open the menu View — Echo Profile.

2863. Noise Average
Displays the average ambient noise fin dF above T uV rms) of a noise
profife. Noise level is a combination of transient noise and receiving
circuitry, After a measurement the values from the previous noise shot wilf

be displayed

-
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28.7. TVT setup

Level {db)

Naote: Default settings in the parameter tables are indicated with an asterisk
{*) unless explicitly stated.

28.71. Aubo False Echo Suppression

Used together with Aufo Fale Echo Suppression Range 28.72) (o screen
out false echoes in a vessel with knowsn obstructions. A feamed TVT (time
varying threshold) replaces the default TVT over a specified ranpe. See
Auto False Fcho Suppression (28.71.) on page 178 for 2 more detafled
explanation.

Nates:

« Make sure material level is below all known obstructions when Auto
False Echo Suppression is used to learn the echo profile. (An empty or
almost empty vessel 8 recommended.)

¢ Note the distance to material level when Auto False Echo learns the
environment. Set Auto Fake Echo Suppression Range to a shorter
distance to avoid the material echo being screened out.

+ Set Auto False Echo Suppression and Auto False Echo Suppression
Range during startup, if possible.

« |f the vessel contains an agitator it should be running.

Before adjusting these parameters, rotate the instrument for best sig-

nal {lower false-echo amplitude).

Before Auto False Echo Suppression

o=
=4 default YT
| 1
4 || false echo
1] T¥T 1 |
= = W
%g_' E;:;r a \‘. _ material level
2" & S Y
5 ‘ W 7
TR = Lt \ S _?;__#r"_",.—
] | — Rl A
= T ¥ ﬁ't_x’ -/
= ; echo marker
-1 0 1 2 3 4 5 B
Distance [m] M|

a)  Determine Auto False Echo Suppression Range. Measure the actual
distance from the sensor reference point to the materal surface
using a rope or tape measure.

b}  Subtract 0.5 m (20"} from this distance, and use the resulting value.
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After Auto False Echo Suppression

O

o O l'u learned TYT material
4 Vs \ level

. |@ WAL N defautt TVT

£ (35 S

;u- = | -\.I .H' \ ey

= g 3 o N S ! £\

= o | '._UI‘ ]I - _‘_rh\ rﬂ_‘\ / 'l —
=5 14 N W, g AN
- fake echo WA : . s

e Auto False Echo / echo
Suppression Range !

-1 0 1 2 3 4 5 6
Distance [m] H

To set Auto False Echo Suppression via SIMATIC PDM:

Open the menu Device — Echo Prafile Utilities and click on the tab Aute
False Echo Suppression.

{For more detailed instructions see Awlo False Fcho Suppressionon pape 43
)

To set Auto False Echo Suppression via the hendheld programmer:

OFF Default TYT will be used.

Options * |ON "Learned’ TYT will be used.

LEARN |'Learn’ the TVT.

¢)  Go to Auto False Echo Suppression Range 128.72.) and enter the
value calculated in step b).

d)  Go to Auto False Eche Suppression (28.71.) and press RIGHT arrow
to open Edit Mode

e)  SelectLeam. The device will automatically revert to On (Use
Learned TVT) after a few seconds.

2872 Auto False Echo Suppression Range

Specifies the range within wihich { earned VT is used {see Auto False Folw
Suppression (Z8.7.1.) on page 178 for more detall}

-
o
8
]
]
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Values Range: 084 to 400 m
Default: 100 m
Related parameters Units (14.)

a)  Calculate range according to Auta False Echo Suppression {2.8.71.)
steps a) and b).

b} Press RIGHT errow to open Edit mode.

¢}  Enter the new value and press RIGHT ammow to accept it

d)  Set Auto False Echo Suppression {28.71).

7ML19935JP02  SITRANS LR200 (HART) — INSTRUCTION MANUAL Page 93



Parameters

288

28.7.3. Hover Level
Defines how high the TVT (Time Varying Threshold! is placed above the
noise floor of the echo profile, as a percentage of the difference between
the peak of the /argest echo in the profile and the noise floor. See Before
Auto False Echo Suppression on page 32 for an iflustration.

Range: 0 to 100%
Default: 40%

Values

When the device is located in the center of the vessel, the TVT hover level

may be lowered to increase the confidence level of the largest echo.
28.7.4. Shaper Mode

Enables/disables the TVT shaper.

Options ON
* | OFF
TVT shaper
Notes:

¢ Therangeis—100 to 100 bits. With 2 bits per dB this gives a range of 50 to
50 dB.

+ Shaper Mode {28.7.4.) must be turned ON in order for TVT shaper points to
be transferred

Adjusts the TVT {Time Varving Threshold) at a specified range {breakpoint on
the TVT). This allows you to reshape the TVT to avoid unwanted echoes. There
are 40 breakpoints arranged in 5 groups. (We recommend using SIMATIC FOM
to access this feature/

To use TVT shaper via SIMATIC PDM:

¢ Open the menu Device — Echo Profile Utilities and click on TVT Shaper. For
more detail see 717 Shaper on page 47 .

To use TVT shaper via LUl {local user interfacel:

a) Goto Breakpoint19 (2881

b} Open Shaper 1and enter the TVT Offset value {hetween —50 and 50).

¢} Go to the next Shaper point and repeat steps c) and d) till all desired
breakpoint values have been entered.

288.1. Breakpoint1-9

Range: —50 to 50 dB
Default: 0 dB

Values
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288.2 Breakpoint10-18

Range: —50 to 50 dB

Values Default: 0 dB

288.3. Breakpoint 19-27

Range: 50 to 50 dB

Values Default: 0 dB

2884 Breakpoint 28-36

Range: =50 to 50 dB

Values Default: 0 dB

28.85. Breakpoint37-40

Range: =50 to 50 dB
Default: 0 dB

Values

2.89. Measured Values
FRead only. Alfows you to view Measured Values for diagnostic purboses.

To access Measured Values via SIMATIC PDM:
Open the menu View — Process Variables.

289.1. Level Measurement
The value for level

289.2. Space Measurement
The value for space.

2893, Distance Measurement
The value for distance.

2894, Volume Measurement
The value for volume.

3. Diagnostics

3.1. Echo Profile

Allows you to request the current echo profile either locally via the handheld
programmer or remotely. Remote options are:

. SIMATIC PDM (see £cho profife on page 46 )

. AMS Device Manager (see £cho Profile on page 65 )

To request a profile via SIMATIC PDM open the menu Device — Echo Profile Utilities.
(For more detail see £cho Profile Utiitieson page 45 .)

-
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To request a profile via the handheld programmer:

a)  In PROGRAM mods, navigate to LEVEL METER > DIAGNOSTICS (3} » ECHO
PROFILE {3.1)

b)  Press RIGHT arrow to request a profile.

For more detail see Aeguesting an Echo Profile on page 33 .
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3.2. Electronics Temperature

3.21.

322

323

4. Service

Current Internal Temperature

FRead only. Displays fin degrees C} the current temperatire on the circtiit board
recorded by the internal electronics.

For access via SIMATIC PDM open the menu View — Process Variables and
check the field Electronics Temperature.

Highest value

FRead only. Displays fin degrees C) the maximum temperature recorded by the
internal efectronics. The high and low values are maintained over a power
cyole

Via SIMATIC PDM navigate to Maintenance and Diagnostics > Electronics
Temperature.

Lowest value

FRead only. Displays fin degrees C) the minimum temperaiire recorded by the
internal electronics. The high and fow values are mamtained over a power
cycle.

Via SIMATIC PDM navigate to Maintenance and Diagnostics > Electronics
Temperature.

Note: Default settings in the parameter tables are indicated with an asterisk (¥) unless
explicitly stated.

4.1. Master Reset

Note: Following a reset to Factory Defaults, complete reprogramming is required.

Resets tser parameters to factory defaufts with certain exceptions. The fist of
exceptions includes, butis not imited tg Tag Message Description, Installation
Data, Device Address Wiite Protect and PIN to Unlock. Auto False Echo Suppression
Range and the learned TVT also remaim unchanged,

Options

£ Idle or Done (Return to previous menu)

Factory Defaults

To perform a reset to factory defaults via SIMATIC PDM, open the menu Device —
Master Reset and click on Factory Defaults.
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4.2, Remaining Device Lifetime

Notes:
¢ Defaultsettingsin the parameter tables are indicated with an asterisk (¥} unless

explicitly stated.

* Four sets of parameters allow you to monitor the Device/Sensor Lifetimes and
set up Maintenance/Service schedules, based on operating hours instead of a
calendar-based schedule. See also Remaining Sensor Lifetime (4.3.), Service
Schedule (4.4}, and Calibration Schedule (4.5.).

* Performing a reset to Factory Defaults will reset all the Maintenance Schedule

parameters to their factory defaults.
¢ The device operates in years. To view Remaining Device Lifetime parametersin

hours or days {via SIMATIC PDM only) see Lifetime Expected (4.21.).

The device tracks itself based on operating hours and monitors its predicted fifetime.
You can modify the expecied device lifetime. set up schedules for maintenance
reminders, and acknowledge them.

The maintenance warnings and reminders are avaifable through HART
communications. This information can be integrated into an Asset Management
system. for optimal use we recommend that you use SIMATIC PCS7 Asset
Management Software in conjunction with SIMATIC FOM

To access these parameters via SIMATIC PDM:
. Open the menu Device — Maintenance and select the Remaining Device Lifetime

tab.

. After modifying values/units as required, click on Write to accept the change,
and Read to view the effect of the change.

. Click on Snooze to add a year to the Total Expected Device Life.
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Time Units

Hours; days; years

Options®

Default: years

al Selectable only via SIMATIC PDM.
4.21. Lifetime Expected

Maintenance - SITRANS @

Remaining Davice Liletime | Femaring Sensor Liletime | Setvice Scheduls | Calbration Schedue |

SIEMENS

Time in Oparalion ’ﬁ | Years
Rermaining Lifetime | 9883 | Years
Reminger 1 before Lifetime (Requirad) |U 164 | Years
Reminder 2 before Lifatime (Demandad) | a0e | Years
Acthvation of Remindars o Bl |
Lifetime (Expected) | 10.000 | Years
Time Unils |ears =]

Read |

Write |

Enooze for 1 year |

o |

Note: The device always operates in years. Changing the units affects only
the parameter view of the Remaining Device Lifetime parameters in
SIMATIC PDM.

Allows you to override the factory default.

Units®- hours, days, years

Values Range: 0 to 20 years

Default: 1000 years

3l Units are selectable only via SIMATIC PDM.

4.22. Time in Operation
fead only. The amount of time the device fias been operating.

4.2.3. Remaining Lifetime

Read only. Lifetime Expected HZ.1) less Tome in Operation 422).
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4.2.4. Reminder Activation

Note: To modify this parameter via SIMATIC PDM it must be accessed via the
pull-down menu Device — Maintenance.

Allows you to enable a maintenance remmder

Options

Reminder 1 {Maintenance Required)

Reminder 2 {Maintenance Demanded)

Reminders 1 and 2(Required and Demanded)

*

OFF

a) First set the valuesin Reminder 1 {(Required) (4.2.5.)/Reminder 2

{Demanded} (4.26.).
b) Selectthe desired Reminder Activation option.

4.2.5. Reminder 1 (Required)

If Remaining Lifetime (423 ] /s equal to or fess than this value. the device
generates a Maintenance Reguired reminder.

Values

Range: 0 to 20 years

Default: 0.16 years

a) Modify values as required.
b} Set Reminder Activation (4.24.) to the desired option.

4.26. Reminder 2 (Demanded)

If Remaining Lifetime (423} is equal to or less than this valug the device
generates a Maintenance Demanded reminder.

Values

Range: 0 to 2 years

Default: 0.02 years

a) Modify values as required.
b) Set Reminder Activation (4.24.) to the desired option.

4.27. Maintenance Status
Indicates which level of maintenance reminder Is active.
In SIMATIC PDM, open the menu View — Device Status, click on the
Maintenance tab, and check the Device Lifetime Status window.
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Parameters

4.2.8. Acknowledge Status

4.29.

Indicates which fevel of maintenance reminder has been acknowledged

In SIMATIC PDM, open the menu View — Device Status, click on the
Maintenance tab, and check the Device Lifetime Status window.

Acknowledge
Acknowledges the current maintenance reminder.

To acknowledge a reminder via SIMATIC PDM:

a) Open the menu View — Device Status and click on the tab Maintenance.
b) Inthe Device Lifetime section, click on Acknowledge Warnings.

To acknowledge a reminder via the handheld programmer:

a) Press RIGHT arrow [E] twice to open parameter view and activate Edit
Mode.

b} Press RIGHT arrow [B to acknowledge the reminder.

4.3. Remaining Sensor Lifetime

Notes:

The

Default settingsin the parameter tables are indicated with an asterisk {*) unless
explicitly stated.

Four sets of parameters allow you to monitor the Device/Sensor Lifetimes and
set up Maintenance/Service schedules, based on operating hours instead of a
calendarbased schedule. See also Remaining Device Lifetime (4.2), Service
Schedule (4.4.), and Calibration Schedule (4.5.).

Performing a reset to Factory Defaults will reset all the Maintenance Schedule
parameters to their factory defaults.

The device operates in years. To view Remaining Sensor Lifetime parameters in
hours or days (via SIMATIC PDM only) see Lifetime Expected (4.3.1.).

device monitors the predicted lifetime of the sensor (the componenis exposed to

the vessel environment). You can modify the expected sensor fifetime, set up schedules
for maintenance reminders, and acknowiedge them.

To access these parameters via SIMATIC PDM:

Open the menu Device — Maintenance and select the Remaining Sensor
Lifetime tab.

After modifying values/units as required, click on Write to accept the change,
and Read to view the effect of the change.

Click on Snooze to add a year to the Total Expected Sensor Life.

Click on Sensor Replaced to restart the timer and clear any fault messages.
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Maintenance - SITRANS

Fiemaining Device Liletime  Flemaning Seraor Lietime | Seivice Scheduls | Caltwation Scheduls |

SIEMENS m

Time in Oparation ’ﬁ | Years
Rermaining Lifetime [a:999 | vears
Reminder 1 before Lifetime (Reguirad) |U 164 |'|'Ears
Reminder 2 before Lifatime (Demandad) | o019 | Years
Aclivation of Reminders o =|
Lifetime (Expected) [10.000 [ vears
Thme Linits fears =
Read

Sensor Replaced

|
White |
|
|

Snooze for 1 year

s vt

Time Units
Hours; days; years
5 a)
Options Detault: years

al Selectable only via SIMATIC PDM.
4.3.1. Lifetime Expected

Note: The device always operates in years. Changing the units affects only
the parameter view of Remaining Sensor Life parameters in SIMATIC PDM.

Allows you to override the factory default.

Units?"- hours, days, years
Values Range: 0 to 2 years
Default: 10.00 years

3l Units are selectable only via SIMATIC PDM.

4.32. Time in Operation

The amount of time the sensor has been operaling. Can be reset to zero after
performing a service or replacing the sensor.

To reset to zera:

« InSIMATIC PDM, open the menu Device — Maintenance, click on the
Remaining Sensor Lifetime tab, and click on Sensor Replaced to restart
the timer and clear any fault messages.

= Via the handheld programmer, manually reset Time in Operation {4.32 ) to
zero.

-
o
8
]
]
—_
2]
=
-
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4.3.3. Remaining Lifetime
Fead only. Lifetime Expected (43 1) /ess Time in Operation (432}

4.3.4. Reminder Activation

Note: To modify this parameter via SIMATIC PDM it must be accessed via the
pull-down menu Device — Maintenance.

Alfows you to enable a maintenance remindger.

Reminder 1 (Maintenance Required)

Reminder 2 (Maintenance Demanded)

Dptians Reminders 1and 2

* | OFF

a) First set the values in Reminder 1 {Required) (4.3.5.)/Reminder 2
(Demanded} (4.3.6.)

b} Selectthe desired Reminder Activation option.
4.3.5. Reminder 1 (Required)

If Remaining Lifetime (4.3.3 ] /s equal io or fess than this value. the device
generates a Maintenance Reguired reminder.

Range: 0 to 20 years

Values

Default: 0.164 years

al Modify values as required.
b) Set Reminder Activation (4.3.4.) to the desired option.
4.3.6. Reminder 2 (Demanded)

If Remaining Lifetime (43.3 ) is equal to or less than this valug the device
generates a Maintenance Demanded reminder.

Range: 0 to 2] years

Values

Default: 0.019 years

al Modify values as required.
b} Set Reminder Activation (4.3.4.) to the desired option.

4.3.7. Maintenance Status
Indicates which level of maintenance reminder is active.

In SIMATIC PDM, open the menu View — Device Status, click on the
Maintenance tab, and check the Sensor Lifetime Status window.
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4.3.8. Acknowledge Status
Indicates which level of maintenance reminder has been acknowledged

In SIMATIC PDM, open the menu View — Device Status, click on the
Maintenance tab and check the Sensor Lifetime Status window.

4.3.9. Acknowledge
Acknowledges the current maintenance reminder,

Ta acknowledge a reminder via SIMATIC PDM:

a) Open the menu View — Device Status and click on the tab Maintenance.
b} In the Device Lifetime section, click on Acknowledge Warnings.

To acknowledge a reminder via the handheld programmer:

a) Press RIGHT arrow [E twice to open parameter view and activate Edit

Mode.
b) Press RIGHT arrow E] to acknowledge the reminder.

4.4. Service Schedule

Notes:
* Four sets of parameters allow you to monitor the Device/Sensor Lifetimes and

set up Maintenance/Service schedules, based on operating hours instead of a
calendar-based schedule. See also Remaining Device Lifetime (4.2), Remaining
Sensor Lifetime (4.3.), and Calibration Schedule (4.5.).

¢ Performing a reset to Factory Defaults will reset all the Maintenance Schedule
parameters to their factory defaults.

* The device operates in years. To view Service Interval parameters in hours or
days (via SIMATIC PDM only) see Service Interval (4.4.1.).

The device tracks service intervals based on gperating hours and monitors the
predicted fifetime to the next service. You can modify the Total Service interval, set
schedules for maintenance reminders, and acknowledge them.

The maintenance warnings and reminders are communicated to the end user
through status information. This information can be integrated into any Asset
Management system. For optimal use. we recommend that you use SIMATIC FCS7
Asset Management Software in conjunction with SIATIC FOM.

To access these parameters via SIMATIC PDM:

. Open the menu Device — Maintenance and select the Service Schedule tab.

. After modifying values/units as required, click on Write to accept the change,
and Read to view the effect of the change.

. Click on Service Performed to restart the timer and clear any fault messages.
{see illustration on next page}
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Maintenance - SITRANS

Activation of Reminders
Service Interval

Time Linils

Remaining Device Liletime | Flemaring Sensor Lishme  Servica Schedule | Cabration Schedue |

SIEMENS

Time Since Lasi Servica fLo01] Years
Time Until Nast Sarvica | 0.659 | Years
Rerninder 1 before Sendce (Required) |E‘ 164 |YEa|3
Reminder 2 before Service (Demanded) | aos | Years

Tirmer Dizabled -

[1000 | vears

Years |

Read |

wiite |

Service Performed |

il

Cancel | Halp
Time Units
Hours; days; years
- a)
Options Detault: years

al Selectable only via SIMATIC PDM.

4.4.1. Service Interval

Note: The device always operates in years. Changing the units affects only
the parameter view of the Service Interval parameters in SIMATIC PDM.

User-confipurable recommended time between product nspections.

Units®" hours, days, years

Values

Range: 1 tw 20 yoars

Default: 14 year

2l Units are selectable only via SIMATIC PDM.

44.2. Time since Last

Service

lime elapsed since last service. Dan be reset to zero after performing a senvice.

To reset to zero:

+ |n SIMATIC PDM, open the menu Deyice — Meintenance, click on the
Service Schedule tab, and click on Service Performed to restart the timer

and clear an

y fault messages.

« Viathe handheld programmer, manually reset Time since Last Service
{42} to zero.
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4.4.3. Time until Next Service
Fead only. Time Units {} /ess Time since Last Service (442}

4.4.4. Reminder Activation

Note: To modify this parameter via SIMATIC PDM it must be accessed via the
pull-down menu Device — Maintenance.

Allows you to enable a maintenance reminder.

* | Timer OFF

ON - no reminders checked

Values ON - Reminder 1 {Maintenance Required) checked
ON - Reminders 1and 2 checked

ON -Reminder 2 (Maintenance Demanded) checked

a) First set the values in Reminder 1 {Required) (4.4.5.)/Reminder 2
(Demanded) (4.4.6.)
b} Selectthe desired Reminder Activation option.

4.4.5. Reminder 1 (Required)

If Time untif Next Service (443 ) is equal to or fess than this value the device
generates a Maintenance Reguired reminder.

Range: 0 to 20 yoars

Values
Default: 0164 years

al Modify values as required.
b) Set Reminder Activation (4.4.4.) to the desired option.

4.46. Reminder 2 (Demanded)
i Time untif Next Service (443} is equal to or less than this value the device
generates a Maintenance Demanded reminder.

Range: 0 to 20 years

Values
Default: 0.019 years

al Modify values as required.
b} Set Reminder Activation (4.4.4.) to the desired option.

-
o
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4.4.7. Maintenance Status
Indicates which level of maintenance reminder s active.
Open the menu View — Device Status, click on the Maintenance tab and check
the Service Schedule Status window.
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4.4.8. Acknowledge Status

4.4.9.

Indicates which level of maintenance reminder has been acknowledged

Open the menu View — Device Status, click on the Maintenance tab and check
the Service Schedule Status window.

Acknowledge
Acknowledges the current maintenance reminder,

Ta acknowledge a reminder via SIMATIC PDM:

a) Open the menu View — Device Status and click on the tab Maintenance.
b} In the Device Lifetime section, click on Acknowledge Warnings.

To acknowledge a reminder via the handheld programmer:

a) Press RIGHT arrow [E twice to open parameter view and activate Edit
Mode.

b) Press RIGHT arrow E] to acknowledge the reminder.

45, Calibration Schedule

Notes:

Default settingsin the parameter tables are indicated with an asterisk {*) unless
explicitly stated.

Four sets of parameters allow you to monitor the Device/Sensor Lifetimes and
set up Maintenance/Service schedules, based on operating hours instead of a
calendar-based schedule. See also Remaining Device Lifetime (4.2}, Remaining
Sensor Lifetime {4.3.), and Service Schedule {44.).

Performing a reset to Factary Defaults will reset all the Maintenance Schedule
parameters to their factory defaults.

The device operates in years. To view Calibration Interval parametersin hours or
days {via SIMATIC PDM only) see Calibration Interval (4.5.1.).

The device tracks calibration intervals based on operating hours and monitors the
predicted lifetime to the next calibration. You can modify the Total Calibration Interval
set schedules for maintenance reminders, and acknowiedge them.

To access these parameters via SIMATIC PDM:

Open the menu Device — Maintenance and select the Calibration Schedule tab.
After modifying values/units as required, click on Write to accept the change,
and Read to view the effect of the change.

Click on Calibration Performed to restart the timer and clear any fault
messages.
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Mainfenance - SITRANS 3}

Remaining Device Liebme | Remaning Sensce Lilsbme | Senice Schedule  Calbration Schedue

SIEMENS m

Time Since Lasi Calibration fo.001] Years
Tirme Unilll Naxt Calibration [0:908 | vaars
Reminder 1 before Calibration (Required) |U 164 |'|'ear5
Reminder 2 before Calibration (Demandad) | oms | Years
Acttvalion of Reminders | Timer Disatied =]

Calibration Intarval | 1000 |'rear5
Tima Units [vears -

Read

Write

Callibration Performed

Concel | Halp
Time Units

Hours; days; years

Options®

Default: years

al Selectable only via SIMATIC PDM.

45.1. Calibration Interval

Note: The device always operates in years. Changing the units affects only
the parameter view of the Calibration Interval parameters in SIMATIC PDM.

User-confipurable recommended time between product caltbrations.

Units?"- hours, days, years

Values Range: 0 to 20 years

Default: 1.0 year

3l Units are selectable only via SIMATIC PDM. g

45.2. Time since Last Calibration =
Time elapsed since last calibration. Can be reset to zero after performing 2 %
calthration. @
To reset to zero:

+ |n SIMATIC PDM, open the menu Deyice — Maintenance, click on the
Calibration Schedule tab, and click on Calibration Performed to restart the
timer and clear any fault messages.

« Viathe handheld programmer, manually reset Time since Last Calibration
{4.52) to zero.
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453

45.4.

45.5

456.

Time until Next Calibration
FRead only. Calibration intervaf (45 1} /ess Time since Last Calibration (452}

Reminder Activation

Note: To modify this parameter via SIMATIC PDM it must be accessed via the
pull-down menu Device — Maintenance.

Allows you to enable a maintenance reminder.

* | Timer OFF

ON - no reminders checked

Values ON - Reminder 1 (Maintenance Reguired) checked
ON - Reminders 1 and 2 checked

ON - Reminder 2 (Maintenance Demanded) checked

a) First set the values in Reminder 1 {Required) {(4.3.5.)/Reminder 2
(Demanded) (45.6.)

b) Selectthe desired Reminder Activation option.

Reminder 1 (Required)

if Time untif Next Calibration (£ 5.3 ) is eqgual o or less than this value, the device
generates a Maintenance Reguired reminder.

Range: 0 to 20 years
Values

Default 0164 years

al Modify values as required.
b) Set Reminder Activation (4.5.4.) to the desired option.

Reminder 2 (Demanded)

If Time until Next Calibration (4.3 ) is eqgual to or less than this valug, the device
generates a Maintenance Demanded reminder.

Range: 0 to 20 yoars
Values

Default 0.019 years

a) Modify values as required.
b) Set Reminder Activation (4.5.4.) to the desired option.
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4.5.7. Maintenance Status
Indicates which level of maintenance reminder s active.
In SIMATIC PDM, open the menu View — Device Status, click on the
Maintenance tab and check the Calibration Schedule Status window.

4.5.8. Acknowledge Status
Indicates which level of maintenance reminder has been acknowledged
In SIMATIC PDM, open the menu View — Device Status, click on the
Maintenance tab and check the Calibration Schedule Status window:.

459 Acknowledge
Acknowiedges the current manienance reminder.

Ta acknowledge a reminder via SIMATIC PDM:

a) Open the menu View — Device Status and click on the tab Maintenance.
b} In the Device Lifetime section, click on Acknowledge Warnings.

To acknowledge a reminder via the handheld programmer:

a) Press RIGHT arrow E] twice to open parameter view and activate Edit
Mode.

b) Press RIGHT arrow [E] to acknowledge the reminder.

4.6. Manufacture Date
The date of manufacture of the SITRANS LRZ00 (yy mm dd).

4.7. Powered Hours
Dispiays the number of hours the unit has been powered up since manufacture.

In SIMATIC PDM, open the menu View — Wear.

4.8. Power-on Resets
The number of power cycles that have occurred since manufacture.
In SIMATIC PDM, open the menu View — Wear.
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49, LCD Fast Mode

Notes:

¢ |CD Fast Mode takes effect only after 30 minutes of inactivity. (Each time the
device is powered up, a further 30 minutes of inactivity is required.)

¢ |LCD Fast Mode affects Measurement mode only; it has no effect on Navigation
mode.

Enables a faster rate of measurement from the device by disabiing most of the
display area. Only the bar graph will be refreshed when LCD Fast Mode is setto ON

| Values | ON or OFF

4.10. LCD Contrast

The factory setting 1s for optimum visibility at room temperaiure and in average fight
conditions. Exiremes of temperature will lessen the contrast

Values Range: 0 (High contrast) to 20 (Low contrast). Default: 4

Adjust the value to improve visibility in different temperatures and light conditions.
Change the value in small steps to ensure you can continue to read the display.

4.11. Memory Test
Allows verification of the RAM EEFROM and Rash memory of the SITRANS LRZ00

IDLE No testin progress.

BUSY Test in progress.

PASS Memory test successful.
LCD Display FAIL Tast failed.

Err Test returned unexpected results.

P Oxcafe Test passed with result data.

F Oxcafe Test failed with result data.
Hardlield ' H Any numeric key from 1 to 9 activates test.
programmer entry o

¢ Press RIGHT arrow to edit then press any numeric key from 1to 9 to activate the
test.
¢ Thereading will display BUS and then the test result text.
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5. Communication

Note: Default settings in the parameter tables are indicated with an asterisk (¥
unless explicitly stated.

5.1. Device Address
Sets the device address or poll 10 on a HART network. Any address other than 0 wilf
catse the output current to be a fixed value, and the current will not indicate the

reading.

Range: Dto 15
Default: D

Values

To reset Device Address via SIMATIC PDM:

. Open the project in Process Device Network View then right-click on the

device.
. Go to Object Properties » Connection to access the field Short Address.

6. Security

Note: Default settings in the parameter tables are indicated with an asterisk (¥)
unless explicitly stated.

6.1. Remote Access
6.1.1. Access Control

Note: If access control is changed to limit remote access, it can only be reset
via the handheld programmer.

Enables fdisables the read/write access to parameters via remote
COMMUNICatons.

No changes are permitted via remote communica-

Read only Fy

% - -
Options Read Write Changes are permitted.

Sets the status to Read only, with the potential for
Restricted another HART device to change this parameter
only, via remote communications.

-
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6.2. Local Access

6.2.1. Write Protect

Note: This lock affects only the handheld programmer. A remote master can
change configuration if Access Control (6.11.) is set to allow this.

Prevents any changes to parameters via the handheld programmer.

Range: 0 to 99999

Unlock value (stored in PIN to Unlock
6.22)

Any other value Lock On

Ed

Options Lock Off

e Toturn Lock On, key in any value other than the Unlock Value stored in PIN
ta Unlack (6.2.2).
¢ Totwrn Lock Off key in the Unlock Value stored in PIN to Unlock (6.22.).

6.2.2. PIN to Unlock

Notes:

* Do notlose your Unlock Value: it cannot be displayed once Wite Protect
{6.2.1.) has been set to a different value.

¢ Valid only for operation via the handheld programmer.

« Aresetto Factory Defaults will not restore the unlock value at time of
shipping.

Stores the value to be entered in Wiite Protect (6.2 1) to uniock programming.
If Write Protect (6.2 1) /s set to a different value PIN to Unlock (6.22 ) does not
display the Unlock value

Range: 0 to 99999
Handheld
P Value when shipped: 1954. Not restored by a reset to Factory
rogrammer
Defaults.
Values
—_—— Display when Lock is on
1. Language
Selects the language to be used on the LC1)
* | English
. Deutsch
Options -
Frangais
Espaiiol
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Appendix A: Alphabetical Parameter

b
List 5
T
Note: Maintenance Parameters are not listed below. See femaining Device L
Lifetime on page 91, Remaining Sensor Lifefime on page 100, Service c
Schedule on page 103, and Calibration Schedule on page 106 for those -
parameters.
Full Scale (20 mA Setpoint) {2.6.3.) 82
Start of Scale {4 mA Setpoint) (26.2) 82
Access Control (6.1.1.) m
Algorithm (2.8.41) g8
Auto False Echo Suppression (28.71) 92
Auto False Echo Suppression Range (28.7.2) 93
CLEF Range {(28.44.) 89
Confidence (2.8.6.1.) 91
Current Internal Temperature {3.21.) 96
Current Output Function {26.1) 81
Damping Filter {2.2.4.) 17
Device Address (5.1 m
Dimension A (2.713.) 85
Dimension L (2.7.14.) 85
Distance Measurement (28.9.3.) 95
Echo Lock (2851 a0
Echo Profile (3.1) 95
Echo Quality (28.6.) a1
Echo Strength (28.6.2) 91
Echo Threshold (28.4.3.) 89
Empty rate (24.3.) 19
Far Range (28.2.) 87
Level (25.3) 80
Fill Rate (2.4.2) 79
Firmware Revision (21.2) 16
Hardware Revision (211.) 16
High Calibration Pt. (2.3.2.) 78
Highest value (3.2.2) 96
Hover Level (28.7.3.) 94
Language (7) 12
LCD Contrast (4.10.) 110
LCD Fast Mode {4.9.) 110
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Parameter Name {Parameter Number) Page Number

B Level Measurement (28.91) 95
; Loader Revision (2.13.) 76
‘9_'5 Low Calibration Pt. (23.1.) 17
= Lowest value (3.23) 96
& mA Output Value (26 6.) 83
< Manufacture Date (4.6.) 109
Master Reset (4.1.) 96
Material (22.3.) 17
Material Level (2.5.1.) 80
Control Range; upper limit (Max. mA limit) (26.5.) 82
Maximum Volume {2.71.2.) 85
Memory Test {(4.11.) 110
Control Range; lower limit {Min. mA limit) (26.4.) 82
Near Range (2.8.1.) 87
Sensor Mode (22.2)) 16
PIN to Unlock (6.2.2.) 12
Position Detect (2.8.4.2) 88
Powered Hours (4.7.) 109
Power-on Resets (4.8.) 109
Propagation Factor (2.8.3.) 87
Response Rate (2.4.1)) 18
Sensor Offset {2.3.3.) 18
Space Measurement (2.8.9.2) 95
Timer (25.2) 80
Measured Values (2.8.9.) 95
Units (2.21)) 76
Vessel Shape (27.1.1) 83
Volume 1 (27.2.2) 86
Volume Measurement (28.9.4.) 95
Write Protect (6.2.1.) 1z
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Appendix B: Troubleshooting

Communication Troubleshooting
1) Check the following:

¢ There is power at the instrument.

¢ The LCD shows the relevant data.

¢ The device can be programmed using the handheld programmer.

¢ [fany fault codes are being displayed see General Fault Codes on page 117 for a
detailed list.

2)  Verify that the wiring connections are correct.
3)  See the table below for specific symptoms.

Symptom Corrective action

i de\nce_cannot IR0 + Ensure Write Protect {6.21.) on page 112 is sst to the unlock
grammed via the handheld pro- -

grammer.

@
=
(=]
[—
=
(1]
(7
—a
[=]
Q
(=7
=
=

+ Ensure Write Protect {8.21.) on page 112 is set to the unlock
value, then try setting the parameter via the handheld pro-

You try to seta SITRANS LR200 Aratumst

parameter via remote communi- | * Ensure Access Control (6.11) on page 111 is set to Read/

cations but the parameter Write.

remains unchanged. + Some parameters can be changed only when the device is
not scanning. Try pressing Mode to put the device into

PROGRAM mode.

If you continue to experience problems, go to our website at;
www.siemens.com/LE200, and check the FAQs for SITRANS LR200, or contact your
Siemens Milltronics representative.
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Device Status Icons

Priority

Level

Maintenance alarm
1 )
Measurement values are not valid

Maintenance warning: maintenance demanded immediately
Measured signal still valid

T % ey

3 Maintenance required
Measured signal still valid

Process value has reached an alarm limit

'

2 ¢ Process value has reached a warning limit

Process value has reached a tolerance limit

e

Configuration error
Device will not work because one or more parameters/components Is
incorrectly configured

ﬁ

Configuration warning
Device can work but one or more parameters/components is incorrectly
configured

-

Configuration changed
Device parameterization not consistent with parameterization in project.
Look for info text.

=

Manual operation {local override}
Communication is good; device 1sin manual mode.

Simulation or substitute value
2 ¢ Communication is good, device is in simulation mode or works with substi-
tute values.

5 |

Out of operation
Communication is good; device is out of action.

3

Page 116 SITRANS LR200 (HART) —INSTRUCTION MANUAL 7ML199385JP02



Priority

Icon
Level

Meaning (contd)

* Data exchanged

e
=
:g ¢ No data exchange

¢ Write access enabled

E ¢ Write access disabled

General Fault Codes

Notes:
¢ [fmore than one faultis present, the device status indicator and text for each fault

alternate at 2 second intervals.
* Some faults cause the device to go to Fail-safe mode (Fault 52). These are indicated with
an asterisk (¥).

@
=
(=]
[—
=
(1]
(7
—a
[=]
Q
(=7
=
=

General Fault Codes

Code/
lcon

Meaning Corrective Action

¢ Ensure installation detalls are correct.

The device was unable to geta ¢ Ensure no antenna material buildup.
S0 n‘_leasuren_‘lent wiih_in the Fail-safe LOE C.Igan if necessary. N o
% Timer period. Possible causes: faulty ¢ Adjust process conditions to minimize
ﬁ installation, antenna material buildup, foam or other adverse conditions.
foaming/other adverse process conditions, | ¢ Correct configuration range.
invalid configuration range. e [f fault persists, contact your local Sie-

mens representative.

S: 2 i ) ) )
Urabletoroolieet praflie hapysgieta Repair required: contact your local Sie-

* power condition that is outside the operat- :
! ) mens representative.
i ing range of the device.

S:3 Device is nearing its lifetime limit according
_* to the value set in Maintenance Required | Replacement is recommended.
Limit.
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General Fault Codes (contd)

Code/
Icon

Meaning

Device Is nearing its lifetime limit according
1o the value setin Maintenance Demanded
Limit.

Corrective Action

Replacement is recommended.

@w
@

%

Sensoris nearing its lifetime limit according
to the value set in Maintenance Required
Limit.

Replacement is recommended.

s P
-

Sensoris nearing its lifetime limit according
to the value setin Maintenance Demanded
Limit.

Replacement is recommended.

Service interval as defined in Maintenance
Required Limit has expired.

Perform service.

w

<

Service Interval as defined in Maintenance
Demanded Limit has expired.

Perform service.

w

X

Internal temperature sensor failure.

Repair required: contact your local Sie-
mens representative.

“
~

[}

Internal temperature of device has
exceeded specifications: Itis operating out
side Its temperature range.

* Relocate device and/or lower process
temperature enough to cool device.

¢ Inspect for heat-related damage and
contact your local Siemens representa-
tive if repair is required.

¢ Fault code will persist until a manual
reset Is performed using SIMATIC PEM
or the LCD interface.

w
=

ry

Calibration interval as defined in Mainte-
nance Required Limit has expired.

Perform calibration.

w
=3

g

Calibration interval as defined in Mainte-
nance Demanded Limit has expired.

Perform calibration.

w
23

Ed

|
n

Internal device failure caused by a RAM
Memory error.

Repair required: contact your local Sie-
mens representative.
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General Fault Codes (contd)

Code/

Meaning Corrective Action
Icon
& 4 Repair required: contact your local Sie
| EEPROM damaged. HALTEAUIES S ATy
“ mens representative.
S:31 ) ) )
Repair required: contact your local Sie-
| Flash error. :
“ mens representative.

8:33 _ ] ] ] )

‘ Factory calibration for the internal temper- | Repair required: contact your local Sie-

m‘ ature sensor has been lost. mens representative.

S:34 oy . . y .

| Factory calibration for the device has been | Repair required: contact your local Sie-
m‘ lost. mens representative.
8:35 o o , . ’ N
| Factory calibration for the device has been | Repair required: contact your local Sie-
m‘ lost. mens representative.
536 Cycle power. If fault persists, contact your
| Unable to start microwave moduls. it ) P o ¥
“ local Siemens representative.
$:37 Cycle power. It fault persists, contact your
| Measurement hardware problem. yele p ) P S ¥
.‘ local Siemens representative.
S:38 Cycle power. If fault persists, contact your
| Failure in the device electronics. local Siemens representative: repair
a required.
S 43 _— ] ) ] )
| Factory calibration for the radar receiver Repair required: contact your local Sie-
m‘ has been lost mens representative.
S: 45 ) ) ) ) )
| No valid boot program detected: firmware | Repair required: contact your local Sie-
m‘ corrupt. mens representative.
User configuration is invalid. One ormore | * Reconfigure the unit.

S: 48 of parameters: Low Calibration Point, High | * Ensure the difference between High Cali-
:m Calibration Point, Volume breakpoints, and/ bration Point and Low Calibration Point is
" or Auto False-Echo Suppression, are set to notless than or equal to zero, do a Mas-

invalid values. ter Reset.
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General Fault Codes (contd)

Code/

Meaning

Corrective Action

a0 Repair required: contact your local Si
EEPROM COITUpt. epair requirea: cpn actyourloca G-
H mens representative.
] Repair required: contact your local Si
EEPHOM corrupt. epalr requirea: C-On dctlyour loca 6 -
H mens representative.
el Repair required: contact your local Si
EEPROM COITUpt. epair requirea:; cpn dactyour loca G-
H mens representative.

Fail-safe is activated. Possible causes:

1y hardware fallure

2) memory failure

3) Fail-safe LOE timer expired— possible
causes: faulty installation, antenna mate-
rial buildup, foaming/other adverse process
conditions, invalid calibration range.

For 3}

¢ Correct configuration; ensure installation
IS correct;

* no antenna buildup;

 adjust process conditions to minimize
foaming/other adverse conditions;

 correct calibration range.

If fault persists, or for 1) and 2), contact
your local Siemens representative.

Configuration lost one or more parameter
settings have been lost. This may occur
after a firmware upgrade causes user
parameters to be reset.

Restore user parameters using SIMATIC
PDM.
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Operation Troubleshooting

Operating symptoms, probable causes, and resolutions.

Symptom

Display shows

T S:0L0E
a

Operation Troubleshooting

Cause

level or target is out of range

Action

check specifications
check Low Calibration Pt {2.31.}
increase Confidence {2856.1.)

Display shows
S:0L0E

1

material build-up on antenna

clean the antenna
re-locate SITRANS LR200

Display shows
S:0L0E

n

location or aiming:

+ poor installation

+ flange notlevel

+ Auto False Echo Suppres-
sion may be incorrectly
applied

check to ensure nozzle is vertical
ensure end of antenna protrudes from
end of nozzle

review Auto False Fcho Suppression
{28.71) on page 128

ensure Auto False Echo Suppression
Range Is setcorrectly

Display shows

TS:OLUE
a

antenna malfunction:
+ temperature too high
+ physical damage

+ cxcessive foam

+ multiple echoes

check Current Internal Temperature {3.21.)
use foam deflector or stillpipe

relocate

use a defoamer

set Algorithm (2.8.4.1.} to F (First echo)

Reading does not
change, butthe level
does

SITRANS LR200 processing

wrong echo, for example, ves-

sel wall, or structural member

re-locate SITRANS LR200

check nozzle for internal burrs or welds
rotate instrument90°

use Auta Falsa Eche Suppression (28.71.)
if necessary. see Auia False Foha Sup-
pressian (28.71) on page 128

Measurement is consis-
tently off by a constant
amount

+ setting for Low Calibration
P1. (23.1.} not correct

+ setting for Sensor Qffset
{23.3.} not correct

check distance from sensor reference
point to Low Calibration Pt. (2.3.1.)
check Sensor Offset {23.3.)

Screen blank

power error

check nameplate rating against voltage
supply
check power wiring or source

too much load resistance

change barrier typs, or
remove something from the loop, or
increase supply voltage
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Symptom

Reading erratic

Operation Troubleshooting {contd)

Cause

echo confidence weak

Action

+ refer to Confidence (28.6.1)

+ use Auto False Echo Suppression (2.8.71.)
and Auto False Echo Suppression Range
{(28.72)

use foam deflector or stillpipe

liquid surface vortexed

decrease Fill Rate (2.4.2.)

relocate instrument to side pipe
increase confidence threshold in Echa
Threshold {28.4.3.}

material filling

re-locate SITRANS LR200

Reading response slow

Fill Rate {24.2.) setting incor-
rect

increase measurement response if possi-
ble

Reads correctly but occa-
sionally reads high when
vessel 1s not full

* detecting close range
echo

build up near top of
vessel ar nozzle

¢ nozle problem

clean the antenna

use Auto False Echo Suppression (2.8.71.)
and Auto False Echo Supprassion Range
(28.72)

Level reading lower than
actual matenial level

¢ material is within Near
Range zone

e multiple echoes
processed

* decrease Near Range (28.1.) (minimum
value depends on antenna type)

raise SITRANS LR200

ensure Algorithm (28.4.1.) is set to F (First
echo)

* vessel near empty and
low dK material

ensure Material {2.2.3.) selection is LI0-
UID LOW DK

set Position Detect {2.8.4.2.) to Hybrid
set CLEF Range (28.4.4.)to 0.5 m
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Appendix C: Maintenance

SITRANS LR200 requires no maintenance or cleaning under normal operating conditions.

Under severe operating conditions, the horn antenna may require periodic cleaning. If

cleaning becomes necessary.
¢ Note the antenna material and the process medium, and select a cleaning solution

that will not react adversely with either.
*  Remove theinstrument from service and wipe the antenna clean using a cloth and

suitable cleaning solution.

Unit Repair and Excluded Liability

All changes and repairs must be done by qualified personnel, and applicable safety
regulations must be followed. Please note the following:

*  Theuser is responsible for all changes and repairs made to the device.
¢ All new components must be provided by Siemens Milltronics Process Instruments

Inc.
¢ Restrict repair to faulty components only.
¢  Donotre-use faulty components.

Replacing the antenna

¢ When a new antenna isinstalled the propagation factor will not change.
*  After replacing the antenna check the material level reported by the device against
the actual material level, and if necessary use Sensor Offset{2.3.3.) on page 78 to

compensate.
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Appendix D: Technical Reference

Note; Where a number follows the parameter name {for example, Algorithm (2.8.4.1.)
this is the parameter access number via the handheld programmer. See Parameter
Reference on page 75 for a complete list of parameters.

Principles of Operation

SITRANS LR200 is a 2-wire 6 GHz pulse radar level transmitter for continuous monitoring
of liquids and slurries!. Radar level measurement uses the time of flight principle to
determine distance to a material surface. The device transmits a signal and waits for the
return echo. The transit time is directly proportional to the distance from the material.

Pulse radar uses polarized electromagnetic waves. Microwave pulses are emitted from
the antenna at a fixed repetition rate, and reflect off the interface between two materials
with different dielectric constants {the atmosphere and the material being monitored).

Electromagnetic wave propagation is virtually unaffected by temperature or pressure
changes, or by changes in the vapor levels inside a vessel. Electromagnetic waves are
not attenuated by dust.

SITRANS LR200 consists of an enclosed electronic circuit coupled to an antenna and
process connection. The electronic circuit generates a radar signal (6.3 GHz in North
America, 5.8 GHz elsewhere) that is directed to the antenna.

The signal is emitted from the antenna, and the reflected echoes are digitally converted
to an echo profile. The profile is analyzed to determine the distance from the material
surface to the sensor reference pointz). This distance is used as a basis for the display of
material level and mA output.

Echo Processing

Process Intelligence

The signal processing technology embedded in Siemens radar level devices is known as
Process Intelligence.

Process intelligence provides high measurement reliability regardless of the dynamically
changing conditions within the vessel being monitored. The embedded Process
Intelligence dynamically adjusts to the constantly changing material surfaces within
these vessels.
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1 The microwave output level is significantly less than that emitted from cellular

phones.

See Dimensions: Uni-Construction Polypropylene Rod Antenna on page 12 or Appen-
dix G: Flange Adapter Versions on page 152.

2
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Process Intelligence is able to differentiate between the true microwave reflections from
the surface of the material and unwanted reflections being returned from obstructions
such as seam welds or supports within a vessel. The result is repeatable, fast and
reliable measurement. This technology was developed as result of field data gained over
some twenty years from more than 1,000,000 installations in many industries around the
world.

Higher order mathematical technigues and algorithms are used to provide intelligent
processing of microwave reflection profiles. This "knowledge based” technigue
produces superior performance and reliability.

Echo Selection

Time Varying Threshold (TVT)

A Time Varying Threshold (TVT) hovers
above the echo profile 1o screen out
unwanted reflections (false echoes).

In most cases the material echo is the g /

=

default TVT

echo profile

material
vel N _

only one which rises above the default
VI

In a vessel with obstructions, a false
echo may occur. See Auto False Echo |
Suppression 28.71} on page 128 for S i sefin riatker
more defails. o L .

s _. o

The device characterizes all echoes that rise above the TVT as potential good echoes.
Each peak is assigned a rating based on its strength, area, height above the TV, and
reliability, amongst other characteristics.

Algorithm (2.8.4.1.)

The frue echo is selected based on the setting for the Echo selection algorthm. Options
are frue First Echo, Largest Echo, or best of First and Largest.

=
Position Detect (2.8.4.2)) 3
The echo position detection algorithm determines which point on the echo will be used to =5
calculate the precise time of flight, and calculates the range using the calibrated g
propagation velocity (see Propagation Factor {283 for values). There are three options: =

@

* Center -

*  Hybrid a

=

o

1]

s [CLEF (Constrained Leading Edge Fit)
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Center
Uses center of the echo.

Hybrid

Uses the Center algorithm for the top partof the vessel, and the CLEF algorithm for the

partnearest the vessel bottom, according to the setting for CLEF range.

CLEF {Constrained Leading Edge Fit)
¢  Uses the leading edge of the echo.

¢+ |s used mainly to process the echo from materials with a low dK value.

In an almost empty flat-bottomed vessel, a low dK material may reflectan echo weaker
than the echo from the vessel bottom. The echo profile shows these echoes merging. The
device may then report a material level equal to or lower than empty

The CLEF algorithm enables the device to report the level correctly.

Example: CLEF off: Position set to Hybrid
Vessel height: 1.5 m; CLEF range set to 0 (Center algorithm gives the same result.)

fcho Profile - SITRANS E‘
A Resdmgmesmment [ m
i default TVT Distance messarsment
24l '\ - \I;essel e
< ! ottom MearRange 0385 "
"‘.I echo / echo : ;
- \ 7 seleeted | T
& i L urrend Echo Profile sared as
- \ 7"-' Miseria [ECEECE
e : = s |
P g 5 — Deleta |
o echo marker —___ | -
_'(‘._ s : 1’ 4 ¥ Gparitng ot u‘
Drstance [m]
Example: CLEF enabled
Vessel height: 1.5 m; CLEF range setto 05 m
[ol=
23 defautt VT
'. /materlal vessel
i echo hottom
selected —\ echo
: o echo marker
!'"' S | T T T "
o 1 3
tance [m] M
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CLEF Range (2.8.4.4.)

CLEF Range is referenced from Low Calibration Point {process empty level). When the
Hybrid algorithm is selected in Position Detect (28.4.2.), the CLEF algorithm will be
applied up to the limit of CLEF Range. Above this limit the Center algorithm will be applied.

Sensor
i reference
________ High point
Calibration
{Center Point
algorithm {process full
applied) level)
CLEFRange | | ~ ]
________ —————— 1 |ow Calibration

[ Point
(process empty
level)

Echo Threshold {2.8.4.3.)

Confidence (28.6.1.) describes the guality of an echo. Higher values represent higher
quality. Echo Threshold defines the minimum confidence value required for an echo to be
accepted as valid and evaluated.

Echo Lock (2.85.1.)
If the echo selected by Algarithm is within the Echo Lock window, the window is centered
about the echo, which is used to derive the measurement. In radar applications, two
measurement verification options are used:
Lock Off
SITRANS LR200 responds immediately to a new selected echo {within the restrictions set
by the Maximum Fill / Empty Rate), but measurement reliability is affected.
Material Agitator

A new measurement outside the Echo Lock Window must meet the sampling criteria
before the window will move to include it.

The other available options, Maximum Verification and Total Lack are not recommended
for radar.
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Auto False Echo Suppression (2.8.71.)

Notes:

¢ For detailed instructions on using this feature via PDM see Auto False Echo
Suppression on page 43.

* For detailed instructions on using this feature via the handheld programmer see
Auto False Echo Suppression (28.7.1.) on page 92.

Auto False Echo Suppression is designed to learn a specific environment (for example, a
particular vessel with known obstructions), and in conjunction with Auto False Echo
Suppression Range to remove false echoes appearing in front of the material echo.

The material level should be below all known obstructions at the moment when Auto
False Echo Suppression learns the echo profile. Ideally the vessel should he empty or
almost empty, and if an agitator is present, it should be running.

The device learns the echo profile over the whole measurementrange and the TVT is
shaped around all echoes present at that moment.

Auto False Echo Suppression Range (2.8.7.2))

Auto False Echo Suppression Range specifies the range within which the learned TVT is
applied. Default TVT is applied over the remainder of the range.

The learned TVT screens out the false echoes caused by obstructions. The default TVT
allows the material echo to rise above it.

Auto False Echo Suppression Range must be set to a distance shorter than the distance
to the material level when the environment was learned, to avoid the material echo being

screened out.
___ sensor reference point
High Cal. Pt.
=0

Example hefore Auto False Echo Suppression

® ? default 1] 0— ob?tzructlon
o 2 [TVT atl.Zm
[
D false material
2
@ g2 echo level at
= e i 29m
material |- — — — —
3 £8 echo " vl
= ] marker 4 =y
=
Q &
2 \_‘_/
- o
(=]
N
: " igiznca M) d
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Example after Auto False Echo Suppression

o{— Auto False Echo
:_‘ learned TVYT. ,é\utu Fals:a Echo default Suppression
~7 %, H:Egg"ss on Range setto 2 m

P \L\. )
. X material
X X 'f level

I
|

[ o I S

e ————_ echo marker

== SN aayaaas
=g 1 2 :
Distance [m] ]

Measurement Range

Near Range (2.8.1.)

Near Range programs SITRANS LR200 to ignore the zone in front of the antenna. The
default setting is 0.3 m {1 ft), plus any shield length, from the sensor reference paint'!.
Near Range allows you to increase the value from its factory default but Auto False Echo
Suppression (2.8.11) is generally recommended in preference to this.

Far Range (28.2))

Far Range can be used in applications where the base of the vessel is conical or para-
bolic. A reliable echo may be available below the vessel empty distance, due to an indi-
rect reflection path.

Increasing Far Range to 30% or 40% can provide stable empty vessel readings.

Measurement Response
Nate: Units are defined in Units {2.21.} and are in meters by default.

Response Rate {2.41.} limits the maximum rate at which the display and output respond to
changes in the measurement. There are three preset options: slow, medium, and fast.
Once the real process fillfempty rate (m/s by default) is established, a response rate can
be selected that is slightly higher than the application rate. Response Rate automatically
adjusts the filters that affect the output response rate.

Response Rate Fill Rate (2.4.2.)f Damping Filter
2.41) Empty rate (2.4.3.) (224)
* Slow 0.1 m/min (0.32 ft/min}
Medium 1.0 mymin (328 ft/min) 10s
Fast 10.0 m/min (32.3 ft/min)

"' For the reference point for each configuration, see Dimensions: Uni-Construction Polyprepylene
Rod Antenns on page 12 for the standard version, or Aggendix 6: Flange Adapler Versions,
page 152 onwards.
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Damping

Damping Filter {2.2.4.) smooths out the response to a sudden change in level. Thigis an
exponential filter and the engineering unit is always in seconds.

In 5time constants the output rises exponentially: from 63.2% of the change in the first
time constant, to almost 100% of the change by the end of the 5th time constant.

Damping example
time constant = 2 seconds
input {level) change =2m

Level {m}

Time (s)

1‘!‘!‘4‘5‘!‘7
- input{level) -w- smoothed output

Analog Output

The mA Output {current output) is proportional to material level in the range 4 to 20 mA.
0% and 100% are percentages of the full-scale reading {m, cm, mm, ft, in). Typically mA
outputis set so that4 mA equals 0% and 20 mA equals 100%.

When SITRANS LR200 is put into PROGRAM mode (for example, by navigating through
the menu) it stops updating the output of the device {local user interface and mA Output).
It stores the most recent measurement, and holds the associated readings and mA signal
output. The device reverts to the parameter last addressed during the previous program
session.

When the device is returned to Measurement mode, the transceiver resumes operation.
The reading and mA output default to the last measurement taken. The reading and
associated outputs migrate to the current process level at a rate controlled by Response
Rate (2.4.1.).

If the device is left in PROGRAM mode for 10 minutes without input, it automatically
reverts to Measurement mode.

Two parameters affect the mA output: Operating Made and Current Qutput Function.

[+ ]
Q
[—
]
—
=2
D
[~
=
°
[
]
3
[t
=

Page 130 SITRANS LR200 (HART) — INSTRUCTION MANUAL 7ML199385JP02



Sensor Mode

This parameter controls the input. Depending on the reference point used, the mA output
reflects either Level, Space, or Distance. By default Sensor Mode is set to Level.

Operation Description Reference point
Measurement and associated loop
NO ; -
SERVICE currentnot being updated. Device
defaults to Fail-safe mode?.
LEVEL Low Calibration Point {pro-
cess empty level)
SPACE Distance to matenal surface High Calibration Point {pro-
cess full level)
DISTANCE Sensor Reference Point

3 geq Fail-safe Mada on page 132.

You also have the option to put the device out of service, in which case the device
defaults to Fail-safe mode, and the reported level depends on the device type. A standard
device reports the last valid reading, and a NAMUR NE 43-compliant device reports the
user-defined value for Material Level (3.58 mA by default).

Sensor Level Space Distance

reference

T T t—,

m
High
cal L | __ Y __ | —100% Lot —0% Distance
Pt i 20 mA \ 4'mA
Space l

|
|
|
|
Low | TR ol oo ¥ 1003

Current Qutput Function

Current Output Function {26.1.} controls the output and applies any relevant scaling. By
defaultitis set to Level. Other options are Space, Distance, and Volume. {The device can
carry out a volume calculation only after a vessel shape has been specified.)
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When a volume application type is chosen, Sensor Mode remains as Level and the mA
Output is automatically converted to Volume.

To view the mA reading in the secondary region of the LCD, press B on the handheld
programmer
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Loss of Echo (LOE)

Aloss of echo {LOE) occurs when the calculated measurement is judged to be unreliable
because the echo confidence value has dropped below the echo confidence threshold.

Confidence (28.6.1.) describes the quality of an echo. Higher values represent higher
quality.

Echo Threshold {2.8.4.3.) defines the minimum confidence value required for an echo to
be accepted as valid and evaluated.

If the LOE condition persists beyond the time limit setin Timer (2.5.2.) the LCD displays the
Service Required icon, and the text region displays the fault code 8:0 and the text LOE.

If two faults are present at the same time, the fault code, error text, and error icon for
each fault are displayed alternately. For example, Loss of Echo and Fail-safe.

T S:0 LOE ‘ﬂ\ §: 52 Fail-safe
[ |

Fail-safe Mode

The purpose of the Fail-safe setting is to put the process into a safe mode of operationin
the event of a fault or failure. The value to be reported in the event of a faultis selected so
that a loss of power or loss of signal triggers the same response as an unsafe level.

Timer {2.5.2) determines the length of time a Loss of Echo {LOE) condition will persist
before a Fail-safe state is activated. The default setting is 10 seconds.

Material Level (251.) determines the material level to be reported when Timer (25.2)
expires, depending on the device type {standard or NAMUR NE 43-compliant.}

STANDARD DEVICE
HI 20.5 mA {max. mA Limit)
. LO 3.8 mA (min. mA Limit)
Optioas * | HOLD | Lastvalid reading

& VALUE | Userselected value defined in Lewvel {25.3.)
o
S
‘% NAMUR NE 43-COMPLIANT DEVICE
= H | 205mA (max. mA Limit)
.g g L0 3.8 mA (min. mA Limit)
% Options HOLD | Lastvalid reading
2 * | YALUE | Userselected value Level {25.3.), default 3.58 mA
o

Upon receiving a reliable echo, the loss of echo condition is aborted, the Service
Required icon and error message are cleared, and the reading and mA outputreturn to
the current material level.
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Maximum Process Temperature Chart

* WARNING: Internal temperature must not exceed 80 °C (176 °F).

Notes:

¢ The chart below is for guidance only.

* The chart does not represent every possible process connection arrangement. For
example, it will NOT apply if you are mounting SITRANS LR200 directly on a metallic
vessel surface.

* The chart does not take into consideration heating from direct sunshine exposure.

Maximum Process Temperature versus allowable ambient

Maximum Flang and Procese Temperaiures vemus Alowabls Ambient ambient
S temperature
E :
» internal
E s enclosure
i temperature
E .
2.
H process
Procass Fingn Buface Tampseatue ') temperature

Where the chart does not apply, please use your own judgement regarding the use of
SITRANS LR200.

See Current Internal Temperature (3.2.1.) on page 96 to monitor the Internal Temperature.

If the internal temperature exceeds the maximum allowable limit, a sun shield or a longer
nozzle may be required.

=]
3
Q
—a
=
o
&
=
[1-]
=h
(1]
-
(1]
=
(1]
@

7ML19985JP02 SITRANS LR200 (HART) — INSTRUCTION MANUAL Page 133



Process Pressure/Temperature derating curves

WARNINGS:

¢ Never attempt to loosen, remove or disassemble process connection
or instrument housing while vessel contents are under pressure.

¢ Materials of construction are chosen based on their chemical
compatibility {or inertness) for general purposes. For exposure to
specific environments, check with chemical compatibility charts
hefore installing.

¢ The user is responsible for the selection of holting and gasket
materials which will fall within the limits of the flange and its intended
use and which are suitable for the service conditions.

¢ Improper installation may result in loss of process pressure and/or
release of process fluids and/or gases.

Notes:

¢ The Process Device Tag shall remain with the process pressure boundary
assembly”. In the eventthe instrument package is replaced, the Process Device Tag
shall be transferred to the replacement unit.

¢ SITRANS LR200 units are hydrostatically tested, meeting or exceeding the
requirements of the ASME Boiler and Pressure Vessel Code and the European
Pressure Equipment Directive.

* The serial numbers stamped in each process connection body, {flange, threaded, or
sanitary), provide a unique identification number indicating date of manufacture.
Example: MMDDYY — XXX {(where MM =month, DD =day, YY = year, and

XXX=sequential unit produced)
Further markings {space permitting) indicate flange configuration, size, pressure
class, material, and material heat code.

Pressure Equipment Directive, PED, 97/23/EC

Siemens Level Transmitters with flanged, threaded, or sanitary clamp type process
mounts have no pressure-bearing housing of their own and, therefore, do not come under
the Pressure Equipment Directive as pressure or safety accessories, (see EU Commission
Guideline 18).
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1 The process pressure boundary assembly comprises the components thatactasa
barrier against pressure loss from the process vessel: thatis, the combination of pro-
cess connection body and emitter, but normally excluding the electrical enclosure.
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' WARNING: Never attempt to loosen, remove or disassemble process

« connection or instrument housing while vessel contents are under
pressure.

Notes:

« Customer fo provide adequate bolting and gasketing to retain vessel pressure and
provide sufficient sealing.

+« UHMW-PE antennas are rated to a maximum of 830°C (176°F) of continuous duty, however,
they can be used for periods of up to 3hours at temperatures up to 120°C (248°F) at 1 bar
pressure.

PTFE Rod Antenna ASME Hole Pattern, 150 1b

Flat-Face Flange {constant flange thickness series)

B0 ot - \

pressure (bar, gauge)

process ten;Eerature {°C)
* 4" .. 6"
PTFE Rod Antenna, DN Hole Pattern, PN16

Flat-Face Flange {constant flange thickness series) =
18 ?
<
E)
160 =1
______________ Y 5
= M LU k. B F
= =y —
= - W— \ 1
= = @
= e o™ R =
@ e
7 B NS ol gt — S -
2 °
= 40
a U

50

process temperature (“C}

5 mm
100 mm

80 mm
150 mm
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' WARNING: Never attempt to loosen, remove or disassemble process
« connection or instrument housing while vessel contents are under
pressure.

Note: UHMW-PE antennas are rated to a maximum of 80°C (176°F) of continuous duty,
however, they can be usedfor periods of up to 3 hours attemperatures up to 120°C (243°F) at 1 bar
pressure.

PTFE Rod Antenna Threaded Connection

pressure (bar, gauge)

pr(';cess tempé?ature {°C) &
o 11/27and 7

PTFE Rod Antenna Sanitary Connection

8
&
2
[:T)
o
g
E A
2 -50 0 50 100 150 200
& process temperature {(°C)
—0—2", 3" & 4"
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' WARNING: Never attempt to loosen, remove or disassemble process

« connection or instrument housing while vessel contents are under
pressure.

Notes:

« Customer to provide adequate bolting and gasketing to retain vessel pressure and pro-
vide sufficient sealing.

+« UHMW-PE antennas are rated to a maximum of 80°C {176°F) of continuous duty, however,
they can be used for periods of up to 3hours at temperatures up to 120°C (243°F) at 1 bar pres-
sure.

Horn Antenna or Waveguide, ASME Hole Pattern, 150 Ib

Flat-Face Flange {constant flange thickness series)

pressure (bar, gauge)

prucéss temperature (°C) “ "
3" a 4
. go o gn
Horn Antenna or Wave Guide DN Hole Pattern, PN16
Flat-Face Flange {constant flange thickness series)

2
@'
e
—a
=
S
o
v}
T
S
T
2]
T
=
)
@

pressure (bar, gauge)

pr'hcess terﬁperaturél'}“C}

> 30 mm « 100 mm
“ 150 mm 200 mm
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WARNING: Never attempt to loosen, remove or disassemble process
e connection or instrument housing while vessel contents are under

pressure.
Notes:

* Customer to provide adequate bolting and gasketing to retain vessel pressure and

provide sufficient sealing.

¢ LJHMW-PE antennas are rated to a maximum of 80°C {176°F) of continuous duty, however,
they can be used for periods of up to 3 hours at temperatures up to 120°C (243°F) at 1 bar

pressure.

PTFE Rod Antenna, DN Hole Pattern, PN16, PN40
Raised Face Flange per EN 1092-1

pressure (bar, gauge)
!
|
¥
|
il

-50 0 50 100 150 200
process temperature (°C)

—+— PN ~~  PNI6
—+- PNZB - PNAD

Horn Antenna or Waveguide, DN Hole Pattern, PN16, PN40
Raised Face Flange per EN 1092-1

-50 0 50 100 150 200
process temperature (°C)

—+— PN10 ~*- PN
—+- PN25  --=- PN
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Loop power

Typical Connection Drawing

Note: Loop voltage is the voltage at the terminals of the power supply (not the voltage
at the terminals of the device).

1 I

—1 _ ——omn
loop reHsiLstance E@

= > SHO

loop voltage ( power 1
v SRl LR200

R

loop current IL

Allowable operating area of SITRANS LR200

Curve 1 (General Purpose, Intrinsically Safe, Non-incendive)
Loop Voltage versus Loop Resistance

Power Supply Requirements
200 ©{30.0V, 845 ohms) + :
H H i H , 8RO 0NMS) H
(v ! : 3 1 : 3
| TO0 geseersemramhanmanimniinins e el
® : 3RL:446*:VL-4934K-__;
5 : o
BOQ femsrnremeemimmme e nms b e =
% {17 8V, 200 ohms) | N o
== .
300 feneneeeadies =
§ RL = 272.7 " ML - 4554.1 ALLOWABLE o
200 eeeesDiguanialh OPERATING AREA =
R (1]
100 Tergsiyg Shins) =
0 i i ; i : : : o
15 17 19 21 23 25 27 29 S
(5]
Loop Voltage — Vi
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Curve 2 {FHameproof, Increased Safety, Explosion-proof)

Loop Voltage versus Loop Resistance

Power Supply Requirements
400 ‘
: {30.0V, 375 ohms) 3
S SR e i s
uIEJ 300 geeseeeee ('2'5'6'\5'2"55"'h'"')'3"; """" -~
L] : ohmsj-
g 250 b o ol \\\. ......
§ 200 1
[+F]
'g_ 150 - ALLOWABLE
§ 100 4 OPERATING AREA
50
0 8 ‘ ;
15 20 25 30
Loop Voltage - V|

Startup Behavior

Note: At startup, it can take anywhere from 25 to 55 seconds for the device to report the
actual material level.

a1l (no Current Limit}

[+ ]
Q
[—
2
e E - A
— - Z B e
= k= o I/ //////////////%
= o Loop Power u
= S5 154 Supply with 25 mA ... \ i e e et ]
© o Current Limit actual material level {example
e o« , _ value 18mA)
(=)
5l
1] T T T T T T T T T T T
1] ] 10 18 20 25 30 35 40 45 BG &6
Time (seconds} o
— = Nocurrent limit —s— Current-limited power
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Appendix E: Application Examples

Note: In the applications illustrated below, values are for example purposes only.

You can use these examples as setup references. Enter the values in the parameter tables to
select the corresponding functions.

Configure the basic settings using the Quick Start wizard parameters. {These parameters are
interrelated, and changes take effect only after you select YES to apply changes in the last
step.)

In each example, after performing a Quick Start, navigate to the other required parameters
either via the handheld programmer, or using a Device Management tool {(SIMATIC PDM or
AMS Device Manager) and enter the appropriate values.

Liquid resin in storage vessel, level measurement
Notes:

* Minimum distance from flange face to target is limited by Near Range (28.1.).
* \We recommend using Auto False Echo Suppression with an empty or almost empty

vessel.
sensor To obtain level measurement/4 to 20 mA output
L?)fiﬁrtence T L proportional toresin levels;
05m Low Calibration Pt =5 m (16.5 ft) from sensor
High L __________ reference point
Cal 100% Level | 1igh Calibration Pt.= 0.5 m (164 ft) from sensor
Point reference point
5m Max fillfempty rate = 0.2 m/min (0.65 ft/min}
In the event of a loss of echo:
SITRANS LR200 isto gointo Fail-safe High after 2
0% Level minutes.
Low Cal
Point
NOTE: Table continues on next page.
:’va:]r:meter Parameter No. /Name Options/Values | Function
Material {1.2.} Liauip
Response Rate {1.3.) MED Medium =1 m/minute
Units {1.4.) M meters
Oparating Made (1.5.} LEVEL Level
Quick Start [ ow Calibration Point (15} 5 5m(16.5 )
Wizand High Calibration Point (17) 05 05m (164 1)
TRARITE o Transfers Quick Start
Apply? (Apply changes) (18.} ¥ES settings to device.
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:’ve:]r:meter Parameter No. /Name Options/Values | Function (contd)

Timer (25.2) 2 2 minutes

Material Level (25.1.) HI Fail-safe level set to High
Independent | Ayt False Echa Suppression Distance® minus | Sets length of learned
parameters | Range {28.72) 0.42 m (137 ft) T to use

Auto False Echo Suppression LEARN Enables the use of learned

(28.71) T

4 Distance to product from sensor reference point.

b'  For more details see Auto False Echo Suppression Range (28.7.2) on page 93 and Auto
False Echa Suppression {28.7.1.} on page 92.

Return to Measurement: press Mode | = | to start normal operation.

Horizontal vessel with volume measurement

Notes:
* Minimum distance from flange face to target is limited by Near Range (28.1.).

* We recommend using Auto False Echo Suppression with an empty or almost empty
vessel.

To obtain level measurement/4 to 20 mA output proportional to vessel volume in a chemical
vessel:

Low Calibration Point = 3.5 m {1148 ft) from sensor reference point

High Calibration Point =0.5m (164 ft) from sensor reference point

Max. fill/empty rate =0.2 m/min {0.65 ft/min)
Select vessel shape, Parabolic Ends, and enter values for A and L, to obtain a volume reading
instead of level.

In the event of a loss of echo: SITRANS LR200 is to gointo Fail-safe High after 2 minutes.
Sensor
reference

point i

35m 05m

High L
s
N

\X 100% =8000 |

volume
Low Cal reading
Point
I v N _
A=08m A=08m
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Parameter

type Parameter No./Name Options/Values | Function
Material {1.2.} LIQuID
Responss Rate (1.3.) MED Medium =1 m/minute
Units {1.4.) M meters
Wiad | |OPoiMoi(s) e
parameters || qw Calibration Point {16.} 35 35m(11.48 fi)
High Calibration Paint {1.7) 05 0.5m {164 ft)
Apply? {Apply changas) (18.) YES ;r;nics:‘;}rs (Quick Start settings to
Vessal Shape (271.1) PARABOLIC ENDS | Defines vessel shape.
Indepen- Maximum Volume {271.2.) 8000 8000 liters
dent Dimansion A {271.3.) 08 0.8 mi{262 ft)
parameters | Dimension L (2714.) ] 6 m (1968 ft)
Timer {25.2.) 2 minutes
Material Level (25.1.) HI Fail-safe level set to High
Auto False Echa Suppression | [Distance® minus | Sets length of learned TVT
Range (28.7.2.) 0.42 m] curve® to use

Auto False Echa Suppression
(28.71)

LEARN

Enables the use of learned TVT
curve®,

3 Distance to product from sensor reference point.
b For more details see Aute False Echa Supprassion Ranga (28.72) on page 93 and Auto
False Echo Suppression {28.71.) on page 92

Return to Measurement: press Mode to start normal operation.
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Sliding Waveguide on Anaerobic Digesters

Notes:

+  Minimum distance from the flange face to the targetis limited by Near Range {28.1.}.

¢ We recommend adjusting Auto False Echo Suppression parameters with an empty
or almost empty vessel.

This application is to obtain a level measurement and corresponding 4 to 20 mA output

proportional to the sludge level on a digester.

* The raised position is for installation
and maintenance.

¢ The lowered position is for operation.

* Program the instrument for operation
in the lowered position.

sensor
reference

point 7—'7

¢ |ow Cal. Pt isthe bottom of the
digester (10 m/33 ft from sensor

»
2
=
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°
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2
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High reference point when the instrument
Cal. is lowered to its normal operating
Point position).
10m ¢ High Cal.Pt.is 2 m (6.56 ft) from sensor
reference point.
* The maximum rate of filling or
emptying is about 0.1 m (4")/min.
Low
Cal.
Point /
:’;:]r:meter Parameter Name (number} | Value Function
Material (1.2} LIQuID
Rasponse Rate {1.3.} MED 1 m/min. (3.28 ft/min.)
Quick start Units (1.4.) M meters
wizard Opaerating Mods {15.) LEVEL Level
parameters Low Calibration Point {16.) 10 10 m/33 i)
High Calibration Point {1.7} 2 2m (6.56 )
Apply? (Apply changes) (1.8.) YES
Independent | Timer (25.2) 2 2 minutes
parameters Matarial Leval {251.) HI Hi
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:’;::: meter Parameter Name (number) | Value Function (contd)
Independent | AUt False Echo Suppression [Distance® Sets length of learned
araﬂleters Rangs (28.72} minus 042m] | TVT curve® to use
Fcom-d) Auto False Echo Suppression || ;o0 Enables the use of
{2.8.71.) learned TVT curvel.

3 Distance to product from sensor reference point.
b For more details see Auto False Echo Suppression Range (28.7.2) on page 93 and
Auto Falsa Echo Suppression {28.71.) on page 92.

Return to Measurement mode: press Mode to start normal operation.
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Application with Stillpipe

A stillpipe is recommended for products with a dK of less than 3, or if extremely turbulent or
vortex conditions exist. This mounting arrangement can also he used to provide optimum
signal conditions on foaming materials.

Notes:
* Near Range {28.1.) (Blanking) will be set at the factory. Check the Process Device Tag for

specific values.

e Suitable pipe diameters are 40 mm (1.5”) to 100 mm (4”).

¢ The pipe diameter must be matched with the horn size. Use the largest horn size that will
fit the stillpipe/bypass pipe (see Aanged Horn dimensions on page 156).

o See Mounting on a Stiljpipe or Bypass Fipe on page 17 for installation guidelines.

This application is to obtain a level measurement and corresponding 4 to 20 mA output
proportional to the oil level in a fuel storage vessel.

sensor
reference & vent hole
s Low Calibration Pt.is5m (165t point ——&— ﬁ(}
from the sensor reference point. High—|—- —|-|— — — — — — — 1
» High Calibration Pt. is 0.5 m {165 ft} bl
from the sensor reference point.
= The stillpipe inside diameter is 5m ! e 50 mmLD.
50 mm (1.96").
= The maximum rate of filling or R
emptying is about 0.1 m {4"}/min. Lé’gl"
Pt
AL Parameter No./Name Sptiones; Function
type Values
Material (1.2.) LIQUID LOW DK
Response Rate (1.3.) MED Medium =1 m/minute
Units (14.) M meters
Level is reported as Volume
Quick Start | OperatingMade {1.5.} LEVEL when a vessel shape is
Wizard selected.
Low Calibration Point {(18.) L bm (16.5ft)
High Calibration Paint {1.7.) 0.5 0.5m (164 ft)
Apply? (Apply changes) {18 YES Er:vr::;ers Quick Start settings to
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AL Parameter No./Name Sptiones; Function {contd)
type Values
. PF. for a 50 mm (196"} 1.D.
Indepen- Propagation Factor (28.3.)" 0.9%0 el
dent Position Detact {28.4.2) HYBRID
parameters
CLEF Range (28.4.4.)° 43 43 m {1410 ft)

8 The recommended values for the propagation factor and for CLEF range are dependent
on the stillpipe diameter. Refer to the next table for values.

Propagation Factor/Stillpipe Diameter

Nominal Pipe Size ® | 40mm (157) 50 mm (27} 80 mm {37) 100 mm (4"}
Propagation Factor 0.9828 0.990 0.991 0.9965
CLEF Range (28.4.4) | LowCal Pt — | LowCalPt — | Low Cal Pt.— | Low Cal Pt —
settings 700 mm 700 mm 1000 mm 1000 mm

3 Since pipe dimensions may vary slightly, the propagation factor may also vary.
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Appendix F: HART Communications

Highway Addressahle Remote Transducer, HART, is an industrial protocol that is
superimposed on the 4-20 mA signal. Itis an open standard, and full details about HART
can be obtained from the HART Communication Foundation at wwwhartcomm.org

SITRANS LR200 can he configured over the HART network using either the HART
Communicator 375 by Fisher-Rosemount, or a software package. The recommended
software package is the SIMATIC Process Device Manager {PDM) by Siemens.
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SIMATIC PDM

This software package is designed to permit easy configuration, monitoring, and
troubleshooting of HART devices. The HART EDD for SITRANS LR200 was written with
SIMATIC PDM in mind and has been extensively tested with this software.

For more information, see Operating via SIMATIC POM on page 35.

HART Electronic Device Description (EDD)

In order to configure a HART device, the configurator must have the HART Electronic
Device Description for the instrumentin question. HART EDDs are controlled by the HART
Communication Foundation. Please check with the HART Communication Foundation for
the availability of the HART EDD for SITRANS LR200. Older versions of the library will
have to be updated in order to use all the features of SITRANS LR200.
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HART Communicator 375 Menu Structure

Note: HART Communicator 375 is supported by SITRANS LR200 HART.

LEVEL METER

1. IDENTIFICATION

1. TAG

2. DESCRIPTION

3. MESSAGE

4. INSTALLATION DATE
5

1.

m
=
=
-
|
o
(=
=
=
=
=
(1]
o
=
Q
=
@

. DEVICE ORDER NUMBER

2. SETUP
DEVICE
1. FIRMWARE REVISION
LOADER REVISION
3. HARDWARE REVISION
2. INPUT

M~

1. SENSOR CALIBRATION
MATERIAL

. SENSOR UNITS

. OPERATION

. LOW CALIBRATION PT.

. HIGH CALIBRATION PT.

. NEAR RANGE

. FAR RANGE

. PROPAG. FACTOR

. SENSOR OFFSET

2. VOLUME CONVERSION
1. VESSEL SHAPE
2. MAXIMUM VOLUME
3. DIMENSION A
4 DIMENSION L

3. VOLUME BREAKPOINT
1. TABLE 1-8 (Lev./Vol. Breakpoints 1-8)
2. TABLE 9 — 16 {Lev./Nol. Breakpoints 3-16)
3. TABLE 17 — 24 {Lev./Vol. Breakpoints 17-24)
4. TABLE 25 — 32 {Lev.Vol. Breakpoints 25-32)

4. ECHO PROCESSING
1. ECHO SELECT

WO =~ MUl =N —

ALGORITHM
. POSITION DETECT
. ECHO THRESHOLD

[SC I e

2. SAMPLING

1. ECHO LOCK

2. SAMPLING UP

3. SAMPLING DOWN
3. FILTERING

1. DAMPING FILTER
4. TANK BEOTTOM ALGORITHM

1. CLEF RANGE
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ECHO PROC {continued)

5. NDISE
1. ECHO CONFIDENCE
2. ECHO STRENGTH
3. NOISE AVERAGE
5. TVT SETUP

1. TVT HOVER LEVEL

2. AUTO FALSE ECHO SUPPRESSION

3. AUTO SUPPRESSION RANGE

4 SHAPER MODE
6. TVT SHAPER

1. SHAPER 1-9 {Shaper Points 1-9)

2. SHAPER 10-18 {(Shaper Paints 10-18)
3. SHAPER 19-27 (Shaper Paints 19-27)
4
5
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. SHAPER 28-36 (Shaper Points 23-36)
. SHAPER 37-40 (Shaper Points 37-40)
1. RATE

=

. RESPONSE RATE
2. FILL RATE PER MINUTE
3. EMPTY RATE PER MINUTE
3. OUTPUT
1 MAOQUTPUT
1 MA QUTPUT FUNCTION
2. 4 MASETPOINT
3. 20 MA SETPOINT
4. MINIMUM MA LIMIT
5 MAXIMUM MA LIMIT
4. FAIL-SAFE
1. FAILSAFE TIMER
2. FAILSAFE MATERIAL LEVEL
3. FAILSAFE LEVEL

3. DIAGNOSTICS
1. MEASURED VALUES
1. CURRENT INTERNAL TEMP
2. MAX INTERNAL TEMP
3. MIN. INTERNALTEMP

4. SERVICE

1. REMAINING DEVICE LIFETIME
TOTAL EXPECTED DEVICE LIFE
TOTAL DEVICE OPERATING TIME
REMAINING DEVICE LIFETIME
MAINTENANCE ALERT ACTIVATION
MAINTENANCE REQUIRED LIMIT
MAINTENANCE DEMANDED LIMIT

7. DEVICE LIFETIME MAINTENANCE ACKNOWLEDGE

2. REMAINING SENSOR LIFETIME
TOTAL EXPECTED SENSOR LIFE
TOTAL SENSOR OPERATING TIME
REMAINING SENSOR LIFETIME
MAINTENANCE ALERT ACTIVATION
MAINTENANCE REQUIRED LIMIT
MAINTENANCE DEMANDED LIMIT
SENSOR LIFETIME MAINTENANCE ACKNOWLEDGE
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3. SERVICE INTERVAL
TOTAL SERVICE INTERVAL
TIME ELAPSED SINCE LAST SERVICE
REMAINING LIFETIME
MAINTENANCE ALERT ACTIVATION
MAINTENANCE REQUIRED LIMIT
MAINTENANCE DEMANDED LIMIT
1. SERVICE ACKNOWLEDGE
4. CALIBRATION INTERVAL
TOTAL CALIERATION INTERVAL
TIME ELAPSED SINCE LAST CALIBRATION
REMAINING LIFETIME
MAINTENANCE ALERT ACTIVATION
MAINTENANCE REQUIRED LIMIT
MAINTENANCE DEMANDED LIMIT
7. CALIERATION ACKNOWLEDGE

. POWERED DAYS
. POWER-ON RESETS

LCD FAST MODE
. LCD CONTRAST

5 COMMUNICATION
1. COMM. CONTROL

6. SECURITY
1. WRITE PROTECT
2. PINTO UNLOCK
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7  LANGUAGE
1. LANGUAGE
HART Version

SITRANS LR200 conforms to HART rev. 5.

Burst Mode
SITRANS LR200 does not support burst mode.

HART Multidrop Mode

We do not recommend the use of HART Multidrop Mode.
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Appendix G: Flange Adapter Versions

Dimensions:
Threaded connection, PTFE Rod

' WARNING: For pressure applications, it will be necessary to use PTFE tape
« or other appropriate thread sealing compound, and to tighten the process
connection beyond hand-tight.

Notes:

¢ Process temperature and pressure capabilities are dependent upon information on the
process device tag. Reference drawing listed on the tag is available on the product page
of our website at www . siemens com/LR200, under More InfoAnstallation drawings/Level
Measurement/Installation Drawings/LR200.

¢ Additional information on process connections is available on the Installation Drawings
page under Process Connection Diagrams.

nameplate

locking ring
187 mm
FLs

process
device tag

stainless steel
mounting thread

sensor
reference
point

PTFE rod I

antenna \
A12mm (16.37)

* 17 mm (0.67°) U
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PTFE Rod Antenna, Flat-Face' Flange

Notes:
* Process temperature and pressure capabilities are dependent upon information on the

process device tag. Reference drawing listed on the tag is available on the product page
of our website at www.siemens.com/LR200, under More Info/Installation drawings/Level
Measurement/Installation Drawings/LR200.

¢ Additional information on process connections is available on the Installation Drawings
page under Process Connection Diagrams.

* For other flange dimensions and bolt hole sizing see Aat-Face Hange Dimensions on

page 163.

e
=
nameplate =
@
-
-
o
- =]
locking ring \ =
) = 187 mm °
process device tag Irs =
k3
Sensor
| | reference
point

PTFE rod

antenna \

A12mm (16.37)

V

*Flange thickness: FF (flat-face) = 20 mm (0.80") nominal
RF (raised-face): thickness depends on flange size. See Aaised-face Flange

Limensions on page 161.

' Constant thickness series.
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Threaded Gonnection, PTFE Rod, external shield

' WARNING: For pressure applications, it will be necessary to use PTFE tape
» or ather appropriate thread sealing compound, and to tighten the process
connection beyond hand-tight.

Notes:

* Process temperature and pressure capabilities are dependent upon information on the
process device tag. Reference drawing listed on the tag is available on the product page
of our website at www.siemens.com/LR200, under Mare Info/Installation drawings/Level
Measurement/Installation Drawings/LR200.

* Additional information on process connections is available on the Installation Drawings
page under Process Connection Diagrams.

@
[—
2
=
=
o
©
[—
=
[
=
=
=3 nameplate
L locking |
ring
process 13%?:'“"
device ’
tag
stainless steel
mounting thread
= Sensor
stainless steel reference
antenna shield point
(inactive length)
Shield
Length
SL
active antenna L
Overall
Length
L

SL min. 100 mm (4"), customer-specified
L 374 mm (14.7") plus shield length
*17mm{067")
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Flat-Face" Flange with Horn Antenna and Waveguide
extension

Notes:
¢ For other flange dimensions and bolt hole sizing see Aat-Face Hange Dimensions on

page 163 or Raised-Face Aange Dimensions on page 161.

» See Aanged Horn dimensions on page 156 for more details.

¢ Process temperature and pressure capabilities are dependent upon information on the
process device tag. Reference drawing listed on the tag is available on the product page
of our website at; www.siemens.com/LR200, under Mare InfofInstallation drawings/Level
Measurement/Installation Drawings/LR200.

¢ Additional information on process connections is available on the Installation Drawings
page under Process Connection Diagrams.

* (ptional waveguide extensions and/or purging2) system can be installed between the

flange and the antenna.

A0 mm
(20% 1/2 NPT cable entry
{or alternatively, M20 cable gland)

o
>
=
=
@
=
=
=1
=]
=
o
=
&

threaded cover

154 mm
61"
enclosure/
electronics 57
mm
AD)
sensor process ﬂange
reference device
point [ ] % tag L
80 mm {3.0" dia. 131 rrtm T T
horn (5.7)
antenm\ 2%3 Bfl)m N
JETTnom. Y 325 mm / \ \\‘
mﬂ"—\ 128 L tensions

; (B0 nom. %100 mm {4.00% to
L..ﬂ’.")'“_-.AJ [ X 300 mm (1209

(0 nom. {optional)
* Flange thickness: 20 mm {0.80") nominal

) Constant thickness series.

2 a purging system is an option available for this antenna type. This provides an inlet
on the flange where cooling air or cleaning fluid may be supplied. The air or liquid
passes through the flange and exits the inside of the horn to clean the antenna sys-

tem.
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Flanged Horn dimensions

Notes:
¢ Signal amplitude increases with horn diameter, so use the largest practical size.

e 80 mm (3"} and 100 mm {4") are not recommended in vessels due to the wide beam/
poor performance. They are to be used in stillpipe applications only.

Nominal Horn Size  Hom 0.D. ::‘:E:l:“?::;z:;) Beam Angleh) z‘at;a;euremem
100 mm (4%} 95.3 mm (3.75") 131.0 mm (5.16") 29 degreses
150 mm (6”) 146.0 mm (5.75") 2258 mm (8.89%) 20 degrees | 20 m(65.6 ft)
200 mm {8") 199.4 mm (785"} 3251 mm (12.79") 17 degrees

a) Height from bottom of horn to sensor reference point as shown: see Aar-face
Hange with Horn Antenna and YWaveguide extension on page 155, Raised Face
or Aat-Face FAange with Waveguide on page 157, or Shiding Waveguide Configu-
ration on page 158.

bl _3dBin the direction of the polarization axis (see Polarization reference
Lot on page 17 for anillustration).
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Raised Face" or Flat-Face? Flange with Waveguide

Notes:
* For other flange dimensions and bolt hole sizing see Aat-Face Hange Dimensions on

page 163 or Faised-face Aange Dimensions on page 161.

* You can connect a maximum of two waveguides together.

* This option is recommended only for clean liquids on vessels without agitators or
turbulence.

* Horizontal stress on this antenna must be avoided, otherwise mechanical support may be
required.

¢ Process temperature and pressure capabilities are dependent upon information on the
process device tag. Reference drawing listed on the tag is available on the product page

of our website at: www.siemens.com/LR200, under Mare Info/lnstallation drawings/Level L4
Measurement/Installation Drawings/LR200. 2
¢ Additional information on process connections is available on the Installation Drawings E
page under Process Connection Diagrams. 2
(=]
[ =
(=]
nameplate 2
187 mm (74")
locking ring
process device tag
Sensor
reference L1
point /—{ 20mmi0.8")
diameter
80 mm (3.07)
K2 mm ———= |
{2.250")

variable  min: 100 mm (4}
max: 3000 mm {123%)

waveguide \

* Flange thickness: See Aalsed-Face
Hange timensions on page 161 or
Flat-Face Flange Dimensions on
page 163.

U Per EN-1092-1.
2 Constant thickness series.
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Sliding Waveguide Configuration

Notes:
¢ Always clamp the instrument in the same position for operation.

¢ For other flange dimensions and bolt hole sizing see Aat-Face Hange Dimensions on
page 163.

¢  Maximum pressure 0.5 bar at60° C (140° F) for sliding flange option.

¢ Process temperature and pressure capabilities are dependent upon information on the
process device tag. Reference drawing listed on the tag is available on the product page
of our website at: www.siemens.com/LR200, under More Info/Installation drawings/Level
Measurement/Installation Drawings/LR200.

¢ Additional information on process connections is available on the Installation Drawings
page under Process Connection Diagrams.

7
[—
L
=
o
o
= nameplate
=
4]
=
g o 187 mm
L) locking ring (14
process device tag
B
I — Y
L,—|-| 40 mm {167 )
— sensor reference
point
sliding flange
(See Hat-Face Flange \ T
Limensions on page
163) 4
| |
1000 mm
{408")
—_ E__ -1
131.0mm
{5.16%)
2258 mm
100,y i (8.89)
f \ 3251 mm
! b {12.89

IL__ 15?6[1)1n:|_J\

’ [

[T
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Sanitary connection, Rod Antenna, PTFE or HDPE

Notes:
* Process temperature and pressure capabilities are dependent upon information on

the process device tag. Reference drawing listed on the tag is available on the
product page of our website at www.siemens.com/L 200, under More Info/
Installation drawings/Level Measurement/Installation Drawings/LR200.

¢ Additional information on process connections is available on the Installation
Drawings page under Process Connection Diagrams.

nameplate

locking ring

process

L 187 mm
! (74"
device tag
2.3 or
sanitary fittN
ferrule with

integral gasket

20 mm (0.8")
— Sensor

reference
— PTFE or HOPE | point

/ rod antenna
: {1-piece
ferrule {optional) !
materials: | — construction)
S5304 standard I
S8316 optional ﬁ
406 mm {16")

clamp
(option;\ nominal
1

o L1, -
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Raised-Face Flange per EN 1092-1

bolt hole

enclosure mounting hole
circle
diameter 86.36 mm (3.40%)

enclosure
mounting hole (4}

bolt hole
circle dia.

angle of adjacent
bolt holes

]
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=]

=
=

=]
o
=
=
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flange
thickness

’«—I 0‘.0. l
[_sis f

hub
facing height

te— facing dia. ———»= e

LR

120°

antenna
mounting
hole (3}

antenna mounting hole
circle diameter 66.04 mm (2.60%) | Pprocess siie

Page 160 SITRANS LR200 (HART) - INSTRUCTION MANUAL 7ML199385JP02



Raised-Face Flange Dimensions

o S s ool S0
pattern {mm}  {mm} holt holes
DNE0 | PN10/PN16 200 160 18 8 15 138 20
DN100 | PN10/PN16 220 180 18 8 15 158 20
DN150 | PN10/PN16 285 240 22 8 15 212 22
DN200 | PN10/PN16 340 295 22 12 30 268 24
DNE0 | PN25/PN40 200 160 18 8 15 138 24
DN100 | PN25/PN40 235 190 22 8 15 162 24 5
DN150 | PN25/PN40 300 250 % 8 15 218 28 >
g
Raised-Face" Flange markings :
Flange Standard, Nominal Size; Material; St on loue Heat B g
Heat Code Code no. =
il:lf;zﬂg? 05°B1’; 'DNSO 'PN16""1.4404 or 14435 iy % ABI3 RF

The flange markings are located around the outside edge of the flange.

Serial number: a unique number allotted to each flange, including the date of
manufacture {MMDDYY) followed by a number from 001 to 998.

Hange series: the Siemens Milltronics drawing identification.
Heat code: a flange material batch code identification.
Facing: Defines RF option.

U Per EN 1092-1.
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Flat-Face Flange (constant thickness series)

See fat-Face Fange Dimensions on page 163 for details.

wpw

bolt hole

enclosure mounting hole {4)
{threaded)

bolt hole circle

e

w— flangeOD. — o

%7y

20 mm {0.80°) nominal

| antenna mounting hole (3}

{threaded)

bolt hole
circle dia.

process side
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Flat-Face" Flange Dimensions

Pipe size Flange Size Flange 0.D. el B UL T

Circle @ 1] of Bolts
2" ASME 150 Ib 6.0" 475" 1" 4
3" ASME 150 Ib 15" 6.0" 15" 4
4" ASME 150 |b 9.0" 7907 75" 8
6" ASME 150 |b 1.0" 9.50" 88" 8
8" ASME 150 Ib 135" 11.75" it 8
2" ASME 300 |b@ 6.50" 5.00" 157 4a) :
3" ASME 300 Ib 8.25" 662" 88" 8 E
4" ASME 300 Ib 10.00" 788" 88" 8 EQ’
6" ASME 300 Ib 12.50" 10.62" 88" 12 E"-
8" ASME 300 Ib 15.00" 13.00" 100" 12 @
DNB0 PN16 165 mm 125 mm 18 mm 4
DN8o PN16 200 mm 160 mm 18 mm 8
DN100 PN16 220 mm 180 mm 18 mm 8
DN150 PN16 235 mm 240 mm 22 mm 8
DN200 PN16 340 mm 295 mm 22 mm 12
DN200 PN25 360 mm 310 mm 26 mm 12
DNB0 PN40 165 mm 125 mm 18 mm 4
DN8o PN40 200 mm 160 mm 18 mm 8
DN100 PN40 235mm 190 mm 22 mm 8
DN150 PN40 300 mm 250 mm 26 mm 8
DN200 PN40 375 mm 320 mm 30 mm 12
50A JIS 10K 155 mm 120 mm 19 mm 4
80A JIS 10K 185 mm 150 mm 19 mm 8
100A JIS 10K 210 mm 175 mm 19 mm 8
150A JIS 10K 260 mm 240 mm 23 mm 8
200A JIS 10K 330 mm 290 mm 23 mm 12

3 Dyeto the limited space on this flange, SITRANS LR200 can only use 4 of the stan-
dard 8 bolt holes of the 2* ASME 300 b size.

' Constant thickness series.
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Flat-Face" Flange markings

Flange markings located around the outside edge of the flat-face flange identify the
flange assembly on which the device is mounted.

Flat Face Flange Identification WeIded_Assgmbly
Identification
Serial No. Logo .Flange Se.rles - Material Heat F"”Tge Heat Code
Series | Nominal Size Code Series No.
2 150 | 316L/ 1.4404 or
MMDDYYXXX _\/‘VV;‘_\,_ 25556 DN 8o | PNTs | 316L) 14435 A1B2C3 25546 A1B2C3
g Serial number: a unique number allotted to each flange, including the date of manufacture
= (MMDDYY) followed by a number from 001 to 999.
o Flange series: the Siemens Milltronics drawing identification.
E Nominal size: the flange size followed by the hole pattern for a particular flange class. For
3 example,
é —a2inch ANSI B 16.5 150 Ib class flange (North America)
o —a DN 80 EN 1092-1 PN16 class flange (Europe).
Material: the basic flange material (AISI or EU material designation). North American
material codes are followed by European ones. For example, material
designation 316L/1.4404.

Heat code: a flange material batch code identification.

Threaded Connection Markings

Threaded connection markings are found on the flat face/faces of the process

connection.
Logo Serial Number | Thread Size Thread Series
NPT
@“ 15 BSP
MMDDYYXXX GPF

Serial number:a unique number allotted to each flange, including the date of manufacture
(MMDDYY) followed by a number from 001 to 999.

) Constant thickness series.
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Flange Mounting Instructions

Notes:
¢ The integral process seal MUST rest on the customer-supplied flange {see the

detail below).
* The straightftaper transition of the rod should extend past the nozzlefvessel

opening. Add extensions as required”.

17 NP

wiring access
orM20 x 15

cover
cable entry
process locking ring
device tag

customerflanged
nozzle to suit

vessel

o
>
=
=
@
=
=
=1
=]
=
o
=
&

minimum diameter
Z {DIN 50

customersupplied flange th

integral process seal

nozzlejvessel juncture

straight/taper transition

* Refer to the Aod Extension Reguirementstahle on page 166.

' Refer to the Rod Extension FReguirementstable on page 166
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Rod Assembly

' WARNING: For pressure applications, it will be necessary to use PTFE
« tape or other appropriate thread sealing compound, and to tighten the
process connection beyond hand-tight.

Notes:
¢ \Water or process fluids must not

Umwn_al enter the connecting threads: this
Extension could cause reflections at the
T connection, which will appear as
R | ==: false echoes.

e Apply a small amount of PTFE paste
to the antenna threads before
threading the antenna together, and
tighten slowly. Ensure that the rod
sections mate securely with no gaps.
Do not apply too much PTFE paste or
the parts will not mate securely.

Do not use wrenches or pliers. Hand
tighten only {except in pressure
applications: see warning above).
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PTFE pasteis supplied
with PTFE rod antenna
versions (non-sanitary
type)

Rod Extension Requirements

Nozzle L.D. Nozzle Height®! mm (inches)
<100 (4) 100 to 150 {4 to 6) 150 to 200 (6 to 8)
50 mm (2") Application not recommended for 50 mm {2"}1.0. nozzles
longer than 100 mm (4")'”.
80 mm (37} ) 50 mm 100 mm
100 mm @) | e 50 mm 100 mm
150 mm (6") 50 mm 100 mm
>150 mm (6”) extension not required

8 Consult Siemens Milltronics for assistance with nozzle sizes nat listed.

b Shielded rod antennas are available for these applications.
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Mounting Guidelines

Nozzle fabrication

Weld seams must be on the outside of the nozzle. Seams or lips on the inside of the
nozzle may cause erratic readings.

Nozzle design

¢ Thenozzle should be as short as possible.
e [fyour application requires a nozzle longer than our
recommended maximum length consider using a

Max. nozzle

p height:
shielded rod. 100 mm (47)
Horn Antennas
10 mm {0.47)

The end of the horn should protrude a minimum of 10
mm (0.47) to avoid interference from the nozzle.

4

Threaded Rod Antenna

' WARNING: For pressure applications, it is necessary to use PTFE tape
or other appropriate thread sealing compound, and to tighten the
process connection beyond hand-tight.

15" or 2” threaded
process connections
are available in three

Max. nozzle height
100 mm (4%

thread types:
NPT, BSP and G. 316 S8,
PTFE
min. 1.0.
100 mm {4")
For smaller diameters
use a shielded rod
Sanitary Rod Antenna sanitary fitting ferrule

2"3"and 4" sanitary fitting
ferrule with integral gasket, with
rod antenna
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Waveguide Antenna

Notes: vent

* You can connect a maximum of two waveguides hala
together.

¢ This option is recommended only for clean liguids, minimum
and only on vessels without an agitator, with no 8l forn i)
turbulence.

¢ Horizontal stress on this antenna must be avoided,
otherwise mechanical support may be required. 1

* Process temperature and pressure capabilities are
dependent upon information on the process device
tag. The reference drawing listed on the tag can he
downloaded from our website at |
www.siemens.com/LR200.

*  Recommended for products with a dK lower than 3.
¢  See Propagation Factor (28.3.) on page 87 for the
related propagation factor.
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Horn with Waveguide Extensions

¢ Recommended for long nozzles with a
small diameter.

For example, if the nozzle is 100 mm {47} in
diameter and 460 mm (18"} in length), the
rod antenna is not suitable due to
interference from the nozzle.

*  Waveguide extensions are available in
custom lengths.

_

f horn diameter is too large
for the nozzle opening, insert
it from inside the vessel.

¢  The horn must be connected to the
SITRANS LR200 process flange.

Page 168 SITRANS LR200 (HART) - INSTRUCTION MANUAL 7ML199385JP02



Appendix H: ATEX Certificates

Note; ATEX certificates can be downloaded from the product page of our website at:
www.siemens.com/l R200.

ATEX Certificate SIRA 06ATEX2378X

sira

CERTIFICATION

1 EC TYPE-EXAMINATION CERTIFICATE
2 Equi i i for use in F ially Explosive i Directive 94/9/EC
3 Certificate Number: Sira 06ATEX2378X Issue: 0
4 Equipment: Sitrans LR200 HART
5 Applicant: Siemens Milltronics Process Instruments Inc.
] Address: 1954 Technology Drive
Peterborough
Ontario
K51 7B1
Canada

7 This equipment and any acceptable variation thereto is specified in the schedule to this certificate and
the documents therein referred to.

a Sira Certification Service, notified body number 0518 in accordance with Article 9 of Directive 94/9/EC
of 23 March 1994, certifies that this equipment has been found to comply with the Essential Health and
Safety Requirements relating to the design and construction of equipment intended for use in

i losi given in Annex II to the Directive.

The examination and test results are recorded in the confidential reports listed in Section 14.2.

9 Compliance with the Essential Health and Safety Requirements, with the exception of those listed in the
schedule to this certificate, has been assured by compliance with the following documents:
EN 50014:1997 (amendments Al to A2) EN 50020:2002 EN 50284:1999

10 If the sign "X’ is placed after the certificate number, it indicates that the equipment is subject to special
conditions for safe use specified in the schedule to this certificate,

1 This EC type-examination certificate relates only to the design and construction of the specified
equipment, If applicable, further requirements of this Directive apply to the manufacture and supply of
this equipment.

12 The marking of the equipment shall include the following:

@DIG

EEx ja IIC T4 -40°C to +80°C

P atmasp
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m
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Project Number  52A15920 C Ellaby

C. Index 15 Certification Officer
This certificate and its schedules may only be

reproduced in its entirety and without change,

Sira Certification Service

Raka Lang, Eccleston, Chester, CH4 SJN, England

Page 1 of 2
Form 9400 Tssue 1 Tel +44 (0] 1244 670000
Fax +44 (0) 1244 881330
Emasi infol siracertification com

Web:  www siraceridicalion com
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ATEX Certificate SIRA 06ATEX2378X (continued)

sira

CERTIFICATION

SCHEDULE

EC TYPE-EXAMINATION CERTIFICATE Sira O0GATEX2378X
Issue 0

13 DESCRIPTION OF EQUIPMENT

Sitrans LR200 is a Continuous Level measurement instrument. The unit &5 connected to loop power (4-20
mA), which provides power and communication to and from the device. It comprises either a plastic or
aluminium endosure with a display window. The endosure contains five PCBs; Common Module, RADAR
Interface Board, RADAR Technology Module, Display Module and EMC filter PCB. All of the drcuitry, except
for the Display Module, EMC filter PCB and the RADAR antenna s encapsulated. The equipment antenna is
attached to the base of the enclosure and can be either a one-piece polycarbonate rod or a metal adapter for
use with external antennae. The unit can be programmed using an Intrinsically Safe IR programmer pointed
through the display window. The equipment has the following safety parameters:

Ui = 30V
I = 120mA
Pi = 0.8W
Ci = 15nF
i = 0.1mH
14 DESCRIPTIVE DOCUMENTS
14.1 Drawings
Refer to Certificate Annexe.
14.2  Associated Sira Reports and Certificate History
Issue Date Report number Comment
[1] 25 June 2007 R52A15920A The release of prime certificate.

15 SPECIAL CONDITIONS FOR SAFE USE (dencted by X after the certificate number)

15.1  Parts of the enclosure may be non-conducting and may generate an ignition-capable level of electrostatic
charge under certain extreme conditions. The user should ensure that the equipment is not installed in a
location where it may be subjected to external influences, which might cause a build-up of
charge on non-conducting surfaces.,

15.2  As either Aluminium, Magnesium, TRanium or Zirconium may be used at the accessible surface of the
equipment. In the event of rare incidents, ignition sources due to impact and friction sparks could occur,
This shall be considered when the Sitrans LR200 is being instalied in locations that specifically require group
I, category 1G equipment.

16 ESSENTIAL HEALTH AND SAFETY REQUIREMENTS OF ANNEX II (EHSRs)
The relevant EHSRs that are not addressed by the standards listed in this certificate have been
identified and individually assessed in the reports listed in Section 14.2.

17 CONDITIONS OF CERTIFICATION

17.1  The use of this certificate is subject to the Regulations Applicable to Holders of Sira Certificates.

17.2  Holders of EC type-examination certificates are required to comply with the production control
requirements defined in Article 8 of directive 94/9/EC.
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This certificate and its schedules may only be

reproduced in s entirety and without change. Sira Certification Service
Rako Lane, Eccleston, Chester, CH4 SN, England
Tel «44 (0) 1244 670800
Form 9400 Issuel Fagedohs Fax 44 (0) 1244 531330
o Emal  infofsimcenification com

Web.  www siacenification com
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ATEX Certificate SIRA 05ATEX1001X

sira

CERTIFICATION

1 EC TYPE-EXAMINATION CERTIFICATE

2 Equipment intended for use in P lly Explosive Atmosph Directive 54/9/EC

3 Certificate Number: Sira OSATEX1001X Issue: 3

4 Equipment: Sitrans LR200 HART

5 Applicant: Siemens Milltronics Process Instruments Inc.

B Address: 1954 Technology Drive

Peterborough
Ontario
K91 7B1
Canada

7 This equipment and any acceptable variation thereto is specified in the schedule to this certificate and
the documents therein referred to.

8 Sira Certification Service, notified body number 0518 in accordance with Article 9 of Directive 94/9/EC
of 23 March 1994, certifies that this equipment has been found to comply with the Essential Health and
Safety Requlrements relating to the design and construction of equipment intended for use in
pe o given in Annex II to the Directive.

The examination and test results are recorded in the confidential reports listed in Section 14.2.

9 Compliance with the Essential Health and Safety Requirements, with the exception of those listed in the
schedule to this certificate, has been assured by compliance with the following documents:
EN 50014:1997 (amendments Al to A2) ENS0019:2000 EN 50028:1987
ENS50018:2000 EN 50020:2002 EN 50284:1999

10 1f the sign "X’ is placed after the certificate number, it indicates that the equipment is subject to special
conditions for safe use specified in the schedule to this certificate.

11 This EC type-examination certificate relates only to the design and construction of the specified
equipment. If applicable, further requirements of this Directive apply to the manufacture and supply of
this equipment.

12 The marking of the equipment shall include the following:

& nya
EEx dmia IIC T4
EEx emia IIC T4
(Ta = 40°C to 80°C)
Project Number  52A15921 C Ellaby
C. Index 13 Certification Officer

This certificate and its schedules may only be
reproduced in s entirety and without change.

Sira Certification Service
Rake Lane, Ecclesion Chester, CH4 GJN, England

Page 1 of 4 5
P e Boogne
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ATEX Certificate SIRA 05ATEX1001 (continued)

sira

CERTIFICATION

SCHEDULE

EC TYPE-EXAMINATION CERTIFICATE Sira OSATEX1001X
Issue 3

13 DESCRIPTION OF EQUIPMENT

The Sitrans LR 200 provides 2-wire, 4-20 mA level measurement using microwave radar technology.
This wversion incorporates an on-board, intrinsically safe (IS) barrier, which is protected by
encapsulation (EExm). The IS Barrier then feeds the remaining electronics, these are also
encapsulated but protected by intrinsic safety (EEx ia). Externally, the equipment consists of two
sections, the aluminium enclosure and the radar antenna. The aluminium enclosure s category 2 and
the radar antenna is category 1. The aluminium enclosure is further sub-divided into two parts, the
terminal compartment and the electronics housing. The field connections are made inside the terminal
compartment, which s protected by either increased safety (EEx e) or flameproof (EEx d), the
electronics housing is protected by both encapsulation (EEx m) and intrinsic safety (EEx ia). The
increased safety (EEx e) or flameproof (EEx d) versions are separate pieces of equipment, so both
types of protection are not marked on the same equipment item. The terminal compartment,
accessible via the threaded enclosure cover, allows electrical connection via two cable/conduit entries
to a terminal block. Electrical connection to the remainder of the equipment is then made via a custom
cemented bushing situated at the base of the terminal housing. The electronics housing contains four
PCBs, the common module, the LCD module, the radar interface module and the radar technology
module. All of the dircuitry, except for the LCD module, Is encapsulated using a hard-setting epaxy. The
common module contains the 1S barrier, which is protected by encapsulation (EEx m). It also contains
the power supply and microprocessor circuitry, but this is protected by intrinsic safety (EEx ia).

The equipment has the following rating: Um = 250V
Input = 24 Vdc Nominal, 30 Vdc Max, 4 — 20 mA

Variation 1
This variation introduced the following change:

i. The Radar Interface Module covered by medification 1 of variation 8 to Sira 03ATEX2142X was
permitted to be used in all previous versions of the Sitrans LR200.

Variation 2
This variation introduced the following change:

i. The Radar Technology Module covered by Sira 03ATEX2142X Variation 10, was permitted to be
used in all previously certified versions of the Sitrans LR200.

Variation 3
This variation introduced the following changes:

I.  The Sitrans EMC filter PCB was added, drawing No. PBD-24751628. This PCB is also used in the
Sitrans LR250 HART.

iil. The new LR200 Series Display Module was added, drawing No, PBD-24751638.
iii. The blocking capacitors C72, C78, €69 and C77 (IS components, page 5) of the radar technology
maodule were changed from 220pF to 100pF each, drawing No. PBD-24751623.

iv. Suppression diodes D2 to D7 (IS components, page 2) of radar interface module were changed
from BYD77D type to 507) type, drawing No. PBD-24751608.
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ATEX Certificate SIRA 05ATEX1001 (continued)

sira

CERTIFICATION

SCHEDULE

EC TYPE-EXAMINATION CERTIFICATE Sira 05ATEX1001X
Issue 3

v. The Comman Module, drawing No. PBD-24751620, was madified as follows:

The drawing title was changed to LR200 Series EEx de Common Module

Z1 was changed (Non 1S, page 2) from 15V to 20 V

Populated R105 (Non IS, page 4)

Added “Do not populate” note for R106 (Non IS, page 4)

Added "Do not populate when using LUI display PBD-24751638" note for the display negative

supply PLCD circuit consisting of U9, U11, R89, R74, R65, R70, C63, C48, C50 (Non 1S, Page

5), D13, D14, R7, R8 (IS components, page 12)

+ Microprocessor U4 (Non IS, page 9) was changed with newest model

» R61 (15 component, page 12) was changed from 5.1 K 0.5 W to 4.99 K 0.5 W, same 2010
package

+ R67 (IS component, page 12) was changed from 5.1 K, 0.5 W, 2010 package to 221 K, 1 W

2010 M series package

14 DESCRIPTIVE DOCUMENTS
14.1 Drawings
Refer to Certificate Annexe.

14.2  Associated Sira Reports and Certificate History
Issue Date Report number Comment
V] 17 August 2005 R52A128354 The release of prime certificate.
1 6 December 2005 R52A13955A The introduction of Variation 1.
2 25 April 2006 R52A146718 The introduction of Variation 2.
3 19 April 2007 This Issue covers the following changes:

»  All previously issued certification was
rationalised into a single certificate Issue 3,
Issues 0 to 2 referenced above are only
intended to reflect the history of the previous
certification and have not been issued as
documents in this format.

« The clarification of the marking in section 12.

R52A15921A The introduction of Variation 3.

15 SPECIAL CONDITIONS FOR SAFE USE (denoted by X after the certificate number)

151 Parts of the enclosure may be non-conducting and may generate an ignition-capable level of
electrostatic charge under certain extreme conditions. The user should ensure that the equipment is
not installed in a location where it may be subjected to external conditions (such as high-pressure
steam) which might cause a build-up of electrostatic charge on non-conducting surfaces.

15.2  As either Aluminium, Magnesium, Titanium or Zirconium may be used at the accessible surface of the
equipment. In the event of rare incidents, ignition sources due to impact and friction sparks could
occur. This shall be considered when the Sitrans LR200 or Sitrans Probe LR is being installed in
locations that specifically require group 11, category 1G equipment.

153  The equipment shall be bonded to the system earth in accordance with the relevant code of practice.

This certificate and ts schedules may only be
reproduced in its entirety and without change. Sira Certification Service
Rake Lane, Ecclesion, Chester, CH4 9N, England
Page 3 of 4 Fax  +44 (0) 1244 681330

Emal:  jofofdsiracentification com
Web:  www siraceriificabon com
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ATEX Certificate SIRA 05ATEX1001 (continued)

sira

CERTIFICATION

SCHEDULE

EC TYPE-EXAMINATION CERTIFICATE Sira 0SATEX1001X
Issue 3
16 ESSENTIAL HEALTH AND SAFETY REQUIREMENTS OF ANNEX II (EHSRs)

The rlzlevan: EHSRS mat are not addressed by the standards listed in this certificate have been
and 1 in the reports listed in Section 14.2,

17 CONDITIONS OF CERTIFICATION
17.1  The use of this certificate is subject to the Regulations Applicable to Holders of Sira Certificates.

17.2  Holders of EC type-examination certificates are required to comply with the production control
requirements defined in Article 8 of directive 94/9/EC.

17.3  The manufacturer shall undertake routine tests in accordance with clauses 7.1 and 7.3 of EN50028:
1987, with the option that that the insulation test may be undertaken at 500 V rms for at least 1
second.

17.4  Sitrans LR200 HART covered by this certificate incorporate previously certified devices, it is therefore
the responsibility of the manufacturer to continually monitor the status of the certification associated
with these devices, and the manufacturer shall inform Sira of any modifications of the devices that may
impinge upon the explosion safety design of the Junction Boxes.
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Appendix J: Firmware Revision History

Firm- PDM
ware EDD Date Changes
Rev. Rev.

100 100 6 May 2003 ¢ |nitial Release

101 96 Jun 2003 ¢ Factory calibration of antenna offset can now
be saved.

102 16 Oct 2003 ¢ Sporadic Fault 25 {electronic failure) messages
reduced.

103 200 16 Mar 2004 | * Cleaned up fault code issues.

¢ Set HART status hit4 (more status available)

*  MEASURE key works only on restricted set of
parameters while in program mode.

¢ Made corrections to language strings.

¢ Corrected User Interface operation at—30 °C.

* Fixed Fault 25 (electronic failure) caused by an
RTM glitch on the RAMP_TH line.

¢  PDM TVT profile was sometimes lacking a few
hytes at the end. This is now fixed.

¢ Added TVT Shaper to HART: P831 to cmd 172
and create cmd 174 for P§32.

¢ |mproved mA output time at startup.

¢ Product startup time reduced from about 30
seconds to about 10 seconds.

¢ P838 now does not reset.

¢ P831and P832 TVT shaper added.

¢ P054 and P054 breakpoints corrected for PDM.

104 200 27 May 2004 ¢ Fixed possiblg corruption of HART Status.

* Prevent possible buffer overflows.

¢ Fixed HART command 17 to correct status
information.

¢ Changes made to the program mode timer to
avoid an immediate timeout followed by a
switch to run mode when the device is
switched into program mode via HART.

+ The configuration changed status can now be
saved for the duration of a power cycle.
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Firm- PDM

ware EDD Date Changes (contd)
Rev. Rev.
104 200 27 May 2004 ¢ HART commands 170 and 171 modified to read

and write P713.

¢ Configuration status now being set for all
required commands.

¢ HART common practice and universal
commands now return response codes.

¢ When the full configuration is transferred to a
unit, Span is reset to the default value.

¢ HART command 225 now sets the manual Span
flag when P007 is set.

¢ Added new HART command 229 to provide a
write for P799.

105 10 Aug 2004 ¢ Corrected issue: P210 and P211 values _(or
HART values for URV/LRV) were not being
preserved over a power cycle if operation was
set to distance or volume.

{contd) (contd)

202 30201 27 Feh 2006 ¢ Resolved issue that could cause peak to he
selected below the TVT curve.

¢  MP&F parameters added to device.

¢ Fault system upgraded to use S# codes to
match PROFIBUS products.

* |ncreased number of level/volume breakpoints
o 32.

¢ |mproved linearity over ambient temperature.

NOTE: Software revision 3.02is not backwards
compatible due to hardware compatibility.

4.01.00 401.02 22 Feb 2008 ¢ New Local User Interface

40200 | 40200 | 2Apro09 | ® AMSEDD Rev 10101
e Support NAMUR NE 43,

¢ Harmonization of menu structures and
parameter names across products.

¢ Displayindicates progress towards first
measurement.
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Glossary

accuracy. degree of conformity of a measure to a standard or a frue value.
agitator: mechanical apparatus for mixing or aerating. A device for creating turbulence.

algorithm; a prescribed set of well-defined rules or processes for the solution of a problem in a
finite number of steps.

ambient temperature: the temperature of the surrounding air that comes in contact with the
enclosure of the device.

antenna: an aerial which sends out and receives a signal in a specific direction. There are four
basic types of antenna in radar level measurement, horn, parabolic, rod, and waveguide.

attenuation: a term used to denote a decrease in signal magnitude in transmission from one
pointto another. Attenuation may he expressed as a scalar ratio of the input magnitude to
the output magnitude or in decibels.

Auto False-Echo Suppression: a technigue used to adjust the level of a TVT to avoid the
reading of false echoes. (See TVT))

Auto False-Echo Suppression Distance: defines the endpaint of the TVT distance. {See TVT)
This is used in conjunction with auto false echo suppression.

beam width: the angle diametrically subtended by the one-half power limits (-3 dB) of the
microwave beam.

beam spreading: the divergence of a beam as it travels through a medium.

blanking: a blind zane extending away from the reference point plus any additional shield
length.The instrument is programmed to ignore this zone.

capacitance: the property of a system of conductors and dielectrics that permits the storage of
electricity when potential differences exist between the conductors. Its valueis
expressed as the ratio of a quantity of electricity to a potential difference, and the unitis a
Farad.

confidence: see Echo Confidence

damping: term applied to the performance of an instrument to denote the manner in which the
measurement settles to its steady indication after a change in the value of the level.

dB (decibel): a unit used to measure the amplitude of signals.
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derating: to decrease a rating suitable for normal conditions according to guidelines specified
for different conditions.

dielectric: a nonconductor of direct electric current.!!

dielectric constant {dK): the ability of a dielectric to store electrical potential energy under the
influence of an electric field. Also known as Relative Permittivity. An increase in the
dielectric constant is directly proportional to an increase in signal amplitude. The value is
usually given relative to a vacuum /dry air: the dielectric constant of air is 1.

echo: a signal that has been reflected with sufficient magnitude and delay to be perceived in
some manner as a signal distinct from that directly ransmitted. Echoes are frequently
measured in decibels relative to the directly fransmitted signal.

Echo Confidence: describes the quality of an echo. Higher values represent higher quality.
Echo Threshold defines the minimum value required for an echo to be accepted as valid
and evaluated.

Eche Lock Window: a window centered on an echo in order to locate and display the echo’s
position and true reading. Echoes outside the window are not immediately processed.

Echo Marker: a marker that paints to the processed echo.

Echo Processing: the process by which the radar unit determines echoes.

Echo Strength: describes the strength of the selected echoin dB referred to 1 pV rms.
Echo Profile: a graphical display of a processed echo.

false echo: any echo which is not the echo from the desired target. Generally, false echoes are
created by vessel obstructions.

frequency: the number of periods occurring per unit time. Frequency may be stated in cycles
per second.

Hertz {Hz): unit of frequency, one cycle per second. 1 Gigahertz (GHz) is equal to 10° Hz.

HART: Highway Addressable Remote Transducer. An open communication protocol used to
address field instruments.

horn antenna: a conical, horn-shaped antenna which focuses microwave signals. The larger
the horn diameter, the more focused the radar beam.

inductance: the property of an electric circuit by virtue of which a varying currentinduces an
electromotive force in that circuit or in a neighboring circuit. The unitis a Henry.

microwaves: the term for the electromagnetic frequencies occupying the portion of the radio
frequency spectrum from 1 GHz to 300 GHz.

1 Many conductive liquids/electrolytes exhibit dielectric properties; the relative dielec-

tric constant of water is 80.
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multiple echoes: secondary echoes that appear as double, triple, or quadruple echoesin the
distance from the target echo.

Near Blanking: see Blanking
nozzle: a length of pipe mounted onto a vessel that supports the flange.

parameters: in programming, variables that are given constant values for specific purposes or
processes.

polarization: the property of a radiated electromagnetic wave describing the time-varying
direction and amplitude of the electric field vector.

polarization error: the error arising from the transmission or reception of an electromagnetic
wave having a polarization other than that intended for the system.

propagation factor (pf); where the maximum velocity is 1.0, pfis a value that represents a
reduction in propagation velocity as a result of the wave travelling through a pipe or
medium.

pulse radar: a radar type that direcly measures distance using short microwave pulses.
Distance is determined by the return transit time.

radar: radar is an acronym for RAdio Detection And Ranging. A device that radiates
electromagnetic waves and utilizes the reflection of such waves from distant objects to
determine their existence or position.

range: distance between a transmitter and a target.
range extension: the distance below the zero percent or empty pointin a vessel.

relative humidity: the ratio of the actual amount of moisture in the atmosphere to the maximum
amount of moisture the atmosphere could hold (which varies depending on the air
temperature).

relative permittivity: see dielectric constant.

repeatability: the closeness of agreement among repeated measurements of the same
variable under the same conditions.

sensor value: the value produced by the echo processing which represents the distance from
sensor reference point to the target. (see Sensor Mode (22.2) on page 76 for an
illustration).

shot one transmit pulse or measurement.

speed of light the speed of electromagnetic waves (including microwave and light) in free
space. Light speed is a constant 299, 792, 458 meters per second.

stillpipe: a pipe that is mounted inside a vessel parallel to the vessel wall, and is open to the
vessel atthe bottom.
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stilling-well: see stillpipe.

two wire radar: a low-energy radar. Can be loop powered, analog, infrinsically safe 4 to 20 mA,
or a digital {(BUS) transmitter.

TVT (Time Varying Threshold}: a time-varying curve that determines the threshold level above
which echoes are determined to be valid.

waveguide antenna: a hollow, metallic tube that transmits a microwave signal to the product
target.
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Index

A
Abbreviations and Idenfifications
list 4
access control
remote access 111
activating SITRANS LR200 26
agitator blade detection
avoiding 90
AMS Device Manager
features 56
analog output
explanation 130
fail signal 8
select 51
signal range 8
simulate via PDM 52
analog output scale
setup 81
antenna
replacement 123
approvals 10
Auto False Echo Suppression 128
explanation 128
setup 92
setup via PDM 48
B
beam angle
values 156
beam angle spread 16
bypass pipe
installation 17
C
cables
requirements 19
Calibration Interval 106
cleaning
instructions 123
CLEF {Constrained Leading Edge Fit)
explanation 126
CLEF range
setup 99
communication
load 8
max. line length 8
conduits
requirements 19

configuration
new device via PDM 37
Quick Start via LUI 31
configuration flag reset 52
D
Damping
explanation 130
Damping Filter
setup 77
data logging
time-hased echo profile storage 46
Device Address 111
setting via LUI 34
Device Description
see Electronic Device Description 143
Device Resst 96
device reset
see Master Reset 96
device status
view via PDM 54
Diagnostics 95
dimensions
flanges 161
horn antenna 157
PTFE threaded rod antenna 152
sanitary rod antenna 159
threaded horn 12
Uni-construction Polypropylene Rod
Antenna 12
waveguide 157
E
echo confidence
parameter setup 91
echo processing
Process Intelligence 124
process intelligence 124
echo profile
data logging 46
view via LUl 33
view via PDM 54
Echo Profile Utilities 45
echo selection
Algorithm 125
CLEF (Constrained Leading Edge Fit)
126
Position algorithm 125
time varying threshold (TVT) 125

7ML19985JP02
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Echo setup

quick access 50
EDD

Electronic Device Description 37
edit mode

handheld programmer 29

key functions 30
Electronic Device Description 148
Electronic Device Description (EDD) 37
emission cone

illustration 16
enclosure
opening 19
F
factory defaults
Master Reset 96
Fail-safe
settings 80

Fail-safe Mode
explanation 132
Fail-safe Timer
explanation 132
false echo
see Auto False Echo Suppression 128
Far Range
explanation 129
setup 87
flange marking 164
flange markings 161
flange sizes
chart 161, 163
function keys
measurement mode 27
navigation mode 29
H
handheld programmer
editmode 29
measurement mode 27
navigation 29
HART
multidrop mode 151
HART communication
set preambles 52
HART Communications
details 148
HART version 8
hazardous area installations
wiring requirements 21

|dentifications and Abbreviations

list 4
Index 181
installation
enclosure rotating 18
hazardous area reguirements 21
temperature guidelines 16
vessel shape notes 15
internal temperature
monitoring 133
K
key functions
editmode 30
L
Language 112
LCD display
contrast adjustment 110
echo profile viewing 33
fastmode 109
measurement mode 26
level application example
via LUI 33
lid-lock set screw 19
linearization
via PDM 41
linearization via AMS 60
Local User Interface (LUI} 26
locking ring 18
LOE
Fail-safe Mode 132
loop test
simulate analog output 52
Loss of Echo (LOE)
explanation 132
LUl {Local User Interface) 26
M
mA output
select analog output 51
maintenance
calibration schedules via PDM 50
cleaning 123
service schedules via PDM 50
maintenance settings 95
see Calibration Interval 106
see Remaining Sensor Lifetime 102
see Service Interval 103
Master Reset
factory defaults 96
factory defaults via AMS 58
measurementrange
blanking via Near Range 129
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extension via Far Range 129
Measurement Response
explanation 129
mounting
bypass requirements 17
flange mounting instructions 165
flange-mounted options 167
handheld programmer access 15
manhole cover 15
nozzle design 15
nozzle location 15
on vessel with abstructions 17
stillpipe requirements 17
sunshield recommended 16
multidrop mode 151
N
Near Range
setup 87
0
operating principles 124
P
password protection
via AMS 68
via PDM 54
performance
specifications 7
PIN to unlock
local access 112
pipe sizes
flange mounting 161, 163
polarization reference point 17
power 7
power source
requirements 19
principles of operation 124
Process Intelligence 124
process temperature
maximum 133
programmer
handheld 27
programming
adjust parameters via PDM 44
via the handheld programmer 28
propagation factor

R
reading erratic
troubleshooting 122
reading incorrect
troubleshooting 121
repair
antenna replacement 123
reset
see Master Reset 96
Response Rate
explanation 129
settings 78
rod assembly 166
rod extension requirements 166
L
Scan Device
synchronize parameters via AMS 58
security
local access 112
local access control via AMS 66
local access unlock value 112
password protection via AMS 68
password protection via PDM 54
remote access control 111
remote access confrol via AMS 66
self-test
device self-test via PDM 51
sensor reference point
flanged horn 13
settings
adjust parameters via LUl 23, 29
adjust parameters via PDM 44
sidepipe
see bypass pipe 17
SIMATIC PDM
functions and features 35
Rev. 5.2, SP1 features 36
Rev. 6.0, SP3 features 35
simulate analog output
loop test 52
specifications 7
ambient temperature 10
antenna §
enclosure 8

values 87 environmental 10
1] performance 7
Quick Start Wizard power 7
via LUI 31 pressure 10
via SIMATIC PDM 37 process connections 8
process temperature 10
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weight §
startup
transition screen 26
startup curve 140
stillpipe
installation 17
stillpipe application
configuring via PDM 43
synchronize parameters
scan device via AMS 58
T
technical support
contact information 3
temperature de-Rating
curves 134
terminal access 19
test
loop test 52
threaded connection markings 161, 164
frend
view frend line 53
troubleshooting
communication 115
operation 121
TVT {time varying threshold)
explanation 125
TVT Shaper
manual adjustment via PDM 47
U
unlock value
local access 112
uploads/downloads
accelerated 84, 94
v
vessel shape
installation notes 15
selection 83
w
wear
view via PDM 54
wiring
cables 19
connecting HART 20
hazardous areas 21
terminal access 19
write protect
local access 112
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LCD menu structure
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LCD menu structure

45
i)

Notes:

¢ |n Navigation mode ARROW keys navigate the menu in the
direction of the arrow..
o See Parameter Reference on page 74 for detailed information and

instructions.
LEVEL METER
L 1. QUICK START

11 LANGUAGE

12 MATERIAL

13 RESPONSE RATE

14 UNITS

15 OPERAT. MODE

16 LOWCALIB. PT.

17 HIGH CALIB. PT.

18 APPLY?

— 2. SETUP

21 DEVICE
211 HARDWARE REV
212  FRMWARE REV
213 LOADERREV
214 ORDEROPTION

22 SENSOR
221 UNITS
222 SENSOR MODE
223 MATERIAL
224 DAMPING FILTER

23 CALIBRATION
231 LOWCALIB.PT
23.2 HIGH CALIB. PT.
233 SENSOROFFSET

24 RATE
241 RESPONSE RATE
242 FILL RATE /MIN
243 EMPTY RATE MIN

25 FAIL-SAFE
251 MATERIAL LEVEL
252 TIMER
253 LEVEL

26 ANALOG QUT SCAL
261 CURR. OUT. FUNC.
26.2 4 MASETPOINT
263 20 MA SETPOINT
264 MIN. MALIMIT
265 MAX. MALIMIT
266 MAOUTPUT VALUE

27 LINEARIZATION
211  VOLUME

2711 VESSEL SHAPE
2712 MAX VOLUME

—— 2. SETUP (contd)

271
2172
273
274

281
28.2
28.3
284

285

28.6

287

288

289

—— 3. DIAGNOSTICS

321
322
323

—— 4. SERVICE

421
422
423
424
425
426

2713 DIMENS. A
2714 DIMENS. L
TABLE1-8
TABLE3-16
TABLE 17 —24
TABLE 25-32

28 SIGNAL PROC.

NEAR RANGE
FAR RANGE
PROPAG. FACTOR
ECHO SELECT
2841 ALGORITHM
2842 POS. DETECT
284.3 ECHO THRESHOLD
2844 CLEFRANGE
SAMPLING
2851 ECHO LOCK
2852 UP SAMP
2853 DOWN SAMP
ECHO QUALITY
28.61 CONFIDENCE
286.2 ECHO STRENGTH
286.3 NOISE AVERAGE
TVT SETUP
2871 AUTO ECHO SUPP

28.7.2 AUTO SUPP RANGE

28.7.3 HOVER LEVEL
2874 SHAPERMODE
TVT SHAPER
28.8.1 BRKPT 1-8
28.8.2 BRKPT 10-18
288.3 BRKPT 13-27
28.8.4 BRKPT 28-36
288.5 BRKPT 37-40
MEAS. VALUES
2891 LEVEL MEAS.
28.9.2 SPACE MEAS.
2893 DISTANCE MEAS.
2894 VOLUME MEAS.

31 ECHO PROFILE
3.2 ELECTRONICS TEMP

CURR. INTERN. TEMP
HIGHEST YALUE.
LOWEST VALUE.

41 MASTER RESET
42 REMAIN. DEV. LIFE

LIFETIME EXPECTE..
TIME IN OPER..
REMAIN. LIFETIM..
REMINDER ACTIV.
REMINDER 1 (REQ)
REMINDER 2 (DEM)
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— 4.

— b

— 1

SERVICE 427 MAINT STAT
(contd) 428 ACKSTATUS

429 ACK

43 REMAIN. SENS. LIFE
431 LIFETIME EXPECTE..
432 TIME IN OPER..
433 REMAIN. LIFETIM..
434 REMINDER ACTIV.
435 REMINDER 1 (REQ)
436 REMINDER 2 (DEM)
437 MAINT STAT
438 ACKSTATUS
439 ACK

44 SERVICE SCHED.
441 SERV INTERVAL
442 TIME SINCE LAST
443 TIME UNTIL NEXT
444 REMINDER ACTIV
445 REMINDER 1 (REQ)
446 REMINDER 2 (DEM)
447 MAINT STAT
448 ACKSTATUS
449 ACK

45 CALB.SCHED.
451 CALIB. INTERVAL
452 TIME SINCE LAST
453 TIME UNTIL NEXT
454 REMINDER ACTIV
455 REMINDER 1 (REQ)
456 REMINDER 2 (DEM)
457 MAINT STAT
458 ACKSTATUS
459 ACK

46 MANUF DATE

47 POWERED HOURS

48 POWERON RESETS

493 LCD FAST MODE

410 LCD CONTRAST

411 MEM. TEST

COMMUNICATION
51 DEVICE ADDRESS

SECURITY
61 REMOTE ACCESS
611 ACCESS CONTROL
6.2 LOCAL ACCESS
6.21 WRITE PROTECT
622 PINTO UNLOCK

LANGUAGE
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