Safety Manual
00809-0200-5100, Rev GC
October 2019

Rosemount™ 5900 Radar Level Gauge and
Rosemount 2410 Tank Hub

Safety Manual for Use in Safety Instrumented Systems

This manual is valid for model code Safety
Certification (SIS) option 2 and 3

Certified to relevant
requirements of
IEC61508:2010 parts 1-7

ROSEMOUNT’ EM EIORSONW






Safety Manual
00809-0200-5100, Rev GC

Title Page
October 2019

Rosemount" Tank Gauging

NOTICE

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

For equipment service or support needs, contact your local Emerson Process
Management/Rosemount Tank Gauging representative.

Spare Parts

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

Rosemount Tank Radar AB will not take any responsibility for faults,

accidents, etc caused by non-recognized spare parts or any repair or
modification which is not made by authorized representative.

NOTICE

Document No. changed from 300540EN to 00809-0200-5100.

The revision no. for this safety manual is included in the SIL certification
although not explicitly stated in the SIL certificates.
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Section 1 Scope and Purpose of the
Safety Manual

The purpose of the safety manual is to document all the information, relating to the Rosemount
Tank Gauging system, which is required to enable integration into a safety-related system, in
compliance with the requirements of IEC 61508.

Scope and Purpose of the Safety Manual 1
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Section 2

Reference Documents

Reference Documents

[EC61508
[EC61511

Rosemount™ Tank Gauging System Configuration Manual
(Ref. no. 00809-0300-5100)

Rosemount 2410 Tank Hub Reference Manual
(Ref. no.00809-0100-2410)

Rosemount 5900S Radar Level Gauge Reference Manual
(Ref. no. 00809-0100-5900)

Rosemount 5900C Radar Level Gauge Reference Manual
(Ref. no. 00809-0100-5901)

Rosemount Tank Gauging System Data Sheet
(Ref. no.00813-0100-5100.)



https://www.emerson.com/documents/automation/product-data-sheet-rosemount-tank-gauging-system-en-104590.pdf
http://www.emerson.com/documents/automation/104482.pdf
https://www.emerson.com/documents/automation/rosemount-2410-tank-hub-reference-manual-en-104484.pdf
http://www.emerson.com/documents/automation/rosemount-5900s-radar-level-gauge-reference-manual-en-81142.pdf
http://www.emerson.com/documents/automation/rosemount-5900c-radar-level-gauge-reference-manual-en-81472.pdf
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Section 3 Scope of the Product

3.1 Purpose of the product

The Rosemount™ Tank Gauging Safety System is designed for high performance level gauging in
various types of storage tanks. It measures the distance to a liquid in a tank for Safety
Instrumented Systems. The SIL Alarm Relay output is used for alarm indication of overfill and
dry-runrisk. Non safety-related instruments such as temperature sensors, remote display units,
water level sensors, pressure sensors, and other instruments can be connected. The non-safety
related instruments must not be used in Safety Instrumented Systems but can be connected
independently to the same system without affecting the safety function.

The Rosemount Tank Gauging Safety System is intended for use as a level measurement sensor
in safety instrumented functions (SIF) designed per IEC61511. It is comprised of the following
main elements:

Rosemount 5900

The Rosemount 5900 is a radar level gauge developed for a wide range of applications at bulk
liquid storage facilities. Different antennas can be used in order to meet the requirements of
different applications. The 2-in-1 version of the Rosemount 5900 has two independent and
galvanically isolated radar modules in the same transmitter enclosure using a single antenna.

The Rosemount 5900 outputs an intrinsically safe SIL Alarm signal which is connected to the
Rosemount 2410.

Rosemount 2410

The Rosemount 2410 acts as a power supply to the connected Rosemount 5900 using the
intrinsically safe Tankbus. The Rosemount 2410 provides the SIL Alarm relay output and digital
communication allowing connection of configuration tools or safety control system.

Scope of the Product 5
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3.2

3.2.1

Certification

The Rosemount Tank Gauging Safety System is designed for applications in high demand mode
operation (demand rate of 1 per week).

The Rosemount Tank Gauging Safety System is certified to:

" Low/High Demand of operation
" Systematic Capability: SIL 3 capable
" Random Capability for type B device:

-1in 1SIL2: SIL3 @ HFT=1, SIL 2 @ HFT=0
-2in 1SIL2: SIL3 @ HFT=1, SIL 2 @ HFT=0
-2in 1SIL3: SIL3 @ HFT=0, SIL 2 @ HFT=0

Assumptions and restrictions for the usage of the product

Install the Rosemount Tank Gauging Safety System according to the instructions in this manual
(Rosemount 5900 Radar Level Gauge and 2410 Tank Hub Safety Manual, Document No.
00809-0200-5100).

The following documents provide further instructions for a safe installation:

" Rosemount Tank Gauging System Configuration Manual
(Document No. 00809-0300-5100)

" Rosemount 2410 Tank Hub Reference Manual
(Document No. 00809-0100-2410)

" Rosemount 5900S Radar Level Gauge Reference Manual
(Document No. 00809-0100-5900)

" Rosemount 5900C Radar Level Gauge Reference Manual

(Document No. 00809-0100-5901)

Note

The Rosemount 5900 Radar Level Gauge is not safety-rated during maintenance work,
configuration changes, or other activity that affects the Safety Function. Alternative means
should be used to ensure process safety during such activities.

Itis important that the Rosemount Tank Gauging Safety System is installed and used in
appropriate applications as described in relevant installation instructions. Otherwise the
required functional safety may not be maintained.

The instruments in a Rosemount Tank Gauging System must be operated within specified
environmental conditions. Operating conditions are available in the Rosemount Tank Gauging
System Data Sheet, Document No. 00813-0100-5100.

If there are any echoes measured by the Rosemount 5900 which cannot be traced back to the
product surface, note if there are any objects such as beams, heating coils etc. in the tank
corresponding to the found echoes. Appropriate action has to be taken if the disturbing echoes
affect measurement performed, please contact Emerson Process Management/Rosemount
Tank Gauging for advice.

Scope of the Product
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Disturbing echoes within the radar beam from flat obstructions with a sharp edge may lead to a
situation where the Rosemount Tank Gauging Safety System can no longer be used for safety
related functions.

The Rosemount Tank Gauging Safety System is designed for a level rate of up to 50 mm (2
inches) per second.

In addition to the requirements mentioned above, the following constraints apply for the
Rosemount Tank Gauging Safety System:

" Turbulent product surface is not permitted

" Foam on top of the product surface is not permitted
" Solid products are not permitted

" Level rate may not exceed 50 mmy/s (2 in./s)

Still-pipe Array Antenna with hinged hatch

The Rosemount 5900 Radar Level Gauge including the SIL alarm output is not safety-rated
during maintenance work. This includes opening of the Rosemount 5900 still-pipe array
antenna, hinged hatch version during for example manual gauging (hand-dip) or product
sampling.

During hatch opening, system will go to de-energized state (alarm). If needed, alternative
means should be used to ensure process safety during opening of hatch.

Scope of the Product 7
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3.2.2

Functional specification of the safety function

The Rosemount Tank Gauging Safety System provides a SIL Alarm Relay output to indicate
overfill or dry-run risk. No other output is related to the safety function.

The Rosemount Tank Gauging Safety System provides the following safety functions:

" Measures the distance from the SIL Reference Point to the surface of a liquid in a tank

" De-energizes (alarm) a safety critical output signal upon passing the configured SIL
High or Low Alarm Limits, where these limits are defined as distances from the SIL
Reference Point

The Rosemount Tank Gauging Safety System contains advanced self-diagnostics; internal
monitoring features, and is programmed to go to de-energized state (alarm) upon detection of
an internal failure.

Safety architecture

The Rosemount Tank Gauging Safety System offers various models in order to support different
system configurations.

SIL2 1-in-1 (1001D)

" Single channel architecture (1001D) complying with SIL 2. This version includes one
Rosemount 5900 Radar Level Gauge, one antenna, and one Rosemount 2410 Tank Hub.

SIL 2 2-in-1 (1001D)

" Single channel architecture (1001D) complying with SIL 2. This version includes one
“2-in-1” Rosemount 5900 Radar Level Gauge, one antenna, and one Rosemount 2410
Tank Hub.

SIL 3 2-in-1 (1002D)

" Dual channel architecture (internal 1002D) complying with SIL 3 - high reliability

version. Voting is performed in terminal block of Rosemount 5900 Radar level gauge.
This version includes one “2-in-1” Rosemount 5900 Radar Level Gauge, one antenna,
and one Rosemount 2410 Tank Hub.

" In addition to the options described above, the customer can implement a system that
complies with SIL 3 by having voting (1002D) performed in a safety logic solver. This
version includes two Rosemount Tank Gauging Safety Systems with single channel
architecture complying with SIL 2 (two Rosemount 5900 Radar Level Gauges, two
antennas, and two Rosemount 2410 Tank Hubs).

Scope of the Product
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3.2.3

Scope of the Product

Maintenance

The proof test procedure should be carried out at regular intervals as described in Section 5:
Proof Test.

Some applications may require periodic cleaning to ensure antenna contamination does not
affect the measurement performance.

The devices in the Rosemount Tank Gauging Safety System may only be repaired or modified by
authorized personnel trained by Emerson Process Management /| Rosemount Tank Gauging.

For upgrade of firmware, use the procedure in the Rosemount 5900S Radar Level Gauge
Reference Manual . Check release notes prior to upgrade, see the Rosemount Tank Gauging web
site at Emerson.com.


http://www.emerson.com/documents/automation/rosemount-5900s-radar-level-gauge-reference-manual-en-81142.pdf
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Section 4 Installation and Configuration

4.1 Installation and commissioning

Before the actual safety configuration takes place, the Rosemount™ Tank Gauging Safety System
shall be installed and configured as described in the following manuals:

" Rosemount 2410 Tank Hub Reference Manual
(Ref. no. 00809-0100-2410)
" Rosemount 5900S Radar Level Gauge Reference Manual
(Ref. no. 00809-0100-5900)
" Rosemount 5900C Radar Level Gauge Reference Manual
(Ref. no.00809-0100-5901)
" Rosemount Tank Gauging System Configuration Manual
(Ref. no. 00809-0300-5100)
" Rosemount Rosemount 5900 Proof Test Manual Supplement (Document No.

00809-0200-5900)

When the devices are up and running proceed with the Safety Alarm configuration as described
in “Safety alarm setup” on page 19.

Note
Installation drawings must be considered for installation of devices in a Rosemount Tank
Gauging Safety System.

Installation and Configuration 11
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4.1.1 Wiring diagram

Figure 4-1. Wiring Diagram for Rosemount 2410 and Rosemount 5900 with SIL Option

Rosemount 2410

Rosemount 5900
Non-TRtrRsically Safe ™ T T ntinsically Safe (Exi) Radar Level Gauge

OO OO OOCOOOE

N
©
IS
o
=)
El
~ |0

SIL Alarm

ALARMA|O

Tankbus

Power
Supply

Configuration (not
part of the safety
function)

p—

|

SIL Alarm Relay Output

See installation drawings as specified in Table 4-1 on page 13 for more information on wiring the
Rosemount 2410 Tank Hub and the Rosemount 5900 Radar Level Gauge.
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Table 4-1. Installation Drawings for the Rosemount 5900 and Rosemount 2410 Safety

Instrumented System

Drawing Issue Title

D9240041-963 4 Electrical Installation Drawing 5900 Series 1-in-1 (1001D) SIL 2
D9240041-964 3 Electrical Installation Drawing 5900 Series 2-in-1 (1002D) SIL 3
D9240041-965 5 Electrical Installation Drawing SIL 2 1-in-1 (1001D)
D9240041-966 4 Electrical Installation Drawing SIL 3 2-in-1 System
D9240041-967 4 Electrical Installation Drawing Dual SIL 2 Single Gauges
D9240041-968 6 Electrical Installation Drawing 2410 Tank Hub SIL Version
D7000002-167 2 Electrical Installation Drawing SIL 2 2-in-1 (1001D) System
D7000002-168 2 Electrical Installation Drawing 5900 Series 2-in-1 (1001D) SIL 2
D7000001-598 2 Reference Reflector for Array Antenna

D7000001-610

1

Reference Reflector for Parabolic Antenna

Installation and Configuration
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4.1.2

The Rosemount 5900 terminal block

Terminal block connections for the Rosemount 5900 with SIL option:

Figure 4-2. Rosemount 5900 Terminal Compartment

Rosemount 5900 Radar Level Gauge

Test terminals !

FB+ / ( ﬁ
Tankbus

FB- |

e[

Label that indicates SIL Level SIL 3 or SIL 2

_______

:
SIL3.

| PRIMARY
| TANKBUS
N ALARM |

FB+ FB-' + - 1| |iFB+FB-

' A
v D6l [

N
SECONDARY |

TANK BUS |
i

FB+FB-, 2-in-1:jumpers between X3

and X4 for connection to
second level gauge

/

SIL Alarm

=

L

L

-——— Ground terminals, internal

Table 4-2. Rosemount 5900 Terminal Block Connections with SIL Alarm Output

Connection

SIL Safety System

X1: Primary Tankbus in

Intrinsically safe Tankbus input, power and communication

X2: Alarm

SIL alarm output

(connect to Exi terminal block on Rosemount 2410 Tank Hub)
Note! There are different terminal blocks for SIL 2 and SIL 3.

X3: Primary Tankbus out

X4: Secondary Tankbus in

Optional jumpers between X3 and X4 for connection to second level
gauge when using the 2-in-1 version of the Rosemount 5900 for SIL 3
installations. No jumpers are used for SIL 2.

Test terminals

Test terminals for temporary connection of a handheld communicator
such as the Rosemount 475 Field Communicator

See “Wiring diagram” on page 12 for information on how to connect a Rosemount 5900 Radar
Level Gauge to a Rosemount 2410 Tank Hub in a Rosemount Tank Gauging Safety System.

14
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4.1.3 Connecting the Rosemount 2410 to the 5900

The SIL alarm input connection is located in the Exi terminal block as illustrated below.

Figure 4-3. Rosemount 2410 IS Terminal Block

Ground screw

I
SIL Alarm

GND_2 Ground screw
€L
=/ FB-

Tankbus

FB+

IS (Exi)
compartment
O[O P —
5|6
0|0
|+
=S
|
< |<
|
< |<

Table 4-3. Terminal Assignment for Rosemount 2410 IS Terminal Block

Terminal | Designation | Function
1a FB + Intrinsically Safe (FISCO) Tankbus positive (+) terminal
1b FB + Intrinsically Safe (FISCO) Tankbus positive (+) terminal
2a FB - Intrinsically Safe (FISCO) Tankbus negative (-) terminal
2b FB - Intrinsically Safe (FISCO) Tankbus negative (-) terminal
IS1/O+ IS Input/Output +
4 IS1/0- IS Input/Output -
Alarm - SIL Alarm -
(connect to terminal block on Rosemount 5900)
6 Alarm + SIL Alarm +
(connect to terminal block on Rosemount 5900)
GND_1 GND_1 Housing chassis/Tankbus shield
GND_2 GND_2 Housing chassis/Tankbus shield

Installation and Configuration
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4.1.4 Rosemount 2410 relay output connection
The Rosemount 2410 SIL relay output is connected to the Exd|Exe terminal block as illustrated
below.
Figure 4-4. Rosemount 2410 non-IS Terminal Block
[
6
O L} o
= o< " |—— Ground screws
Non-IS (Exd/Exe) compartment 9 2|2
‘7 S 35
< =
Ground screw SIL Alarm Relay Output
Table 4-4. Terminal Assignment for Rosemount 2410 non-IS Terminal Block
Terminal | Designation | Function
1 N/- Power, Neutral /| DC -
2 L/+ Power, Line [ DC +
3 K1A Relay 1 output (optional). Hardware configurable
NO/NC.
4 K1 com Relay 1 common
5 K2 A Relay 2 output (optional). Hardware configurable
NO/NC.
6 K2 com Relay 2 common
7a7b PBusB Primary communication bus
8a/8b PBus A
9 Not used
10 Not used
11 Alarm B SIL Alarm Relay (terminal B)
12 Alarm A SIL Alarm Relay (terminal A)
PE PE Protective power supply ground
GND_1 GND_1 Housing chassis/shield Primary bus
GND_2 GND_2 Housing chassis/shield Secondary bus
16 Installation and Configuration



Safety Manual

Installation and Configuration
00809-0200-5100, Rev GC

October 2019

The basic principles of SIL alarm relay output for the Rosemount Tank Gauging Safety System is

illustrated in Figure 4-5 on page 17 and Figure 4-6 on page 18. These illustrations show two
configuration examples for a SIL 3 and a SIL 2 system, respectively.

Figure 4-5. SIL Alarm Relay Output for a Rosemount 5900 (2-in-1) Complying with SIL 3

Rosemount 2410
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Tankbus
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emergency shut-down system
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A R more of:
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SILAlarm Tankbus | Alarm Tankbus | Tankbus
Independent Relay In Out In
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Figure 4-6. SIL Alarm Relay Output for a Rosemount 5900 (1-in-1) Complying with SIL 2

Rosemount 5900 (2-in-1)
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Alarm Panel

a D

Rosemount 2410
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4.2 Safety alarm setup

The Safety Alarm Setup procedure is used to set up the SIL Alarm Limits, the tank geometry, and
to adjust the Rosemount 5900 Level Gauge for optimum measurement performance in the
tank.

Prior to starting the Safety Alarm Setup, ensure that the actual distance to the product surface is
known. This information is usually retrieved from the BPCS level sensor, or alternatively hand
dipping can be performed.

Ensure that the product surface is calm and that the tank is not being emptied or filled during
the safety alarm setup procedure.

4.2.1 Safety measurement performance

The Rosemount Tank Gauging Safety System has a safety accuracy better than +0.5% of the
measuring distance, or +50 mm whichever is greater.

For Liquid Gas applications, the safety accuracy is reduced to about 4% of the measuring range.
For Liquid Gas mixtures such as n-butane and propane, the safety accuracy is typically reduced
to about 2% at the most. For estimation of the potential effect of other product mixtures, please
contact your Emerson Process Management/Rosemount Tank Gauging representative.

Measuring range is from 1.2 m to 30 m (3.9 ft to 100 ft) below flange. For longer measuring
range, please contact your Emerson Process Management/Rosemount Tank Gauging represen-
tative.

Installation and Configuration 19
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4.2.2 Safety alarm parameters and tank geometry

Figure 4-7 to Figure 4-8 illustrate the tank geometry for a Rosemount 5900 with Parabolic
Antenna and Array Antenna in a Rosemount Tank Gauging Safety System. Figure 4-9 and
Figure 4-10 show the geometry with an optional Proof Test Reference Reflector.

Figure 4-7. Tank Geometry for Safety Alarm Configuration

SIL Reference Point

SIL ULHOd
Off Distance

vy SILHigh Alarm Limit

|

SIL Antenna Hold Off Distance

SIL Hold Off Distance Adjustment

\l

SIL Surface Distance

abuey burinseay

y SIL Low Alarm Limit

\

Table 4-5. Safety Alarm Parameters

Safety Alarm Parameter

Description

SIL High Alarm Limit

Product distance at which the Safety Alarm is triggered for overfill. See “Setting the SIL
High Alarm Limit” on page 27.

SIL Low Alarm Limit

Product distance at which the Safety Alarm is triggered for dry-run. Note that dry-run
is not supported for LPG/LNG antennas. See “Setting the SIL Low Alarm Limit” on
page 29.

SIL Hold Off Distance Adjustment

This parameter can be used to increase the SIL Used Hold Off distance in order to filter
out radar echoes from disturbing objects near the nozzle (see “How to adjust the SIL
Hold Off Distance” on page 48 for more information).

SIL Used Hold Off Distance

The SIL Hold Off Distance is typically used to filter out disturbances from a nozzle or
any other object near the antenna. There is a default value for each antenna (Antenna
Hold Off Distance) which can not be changed. The SIL Used Hold Off Distance is the
sum of the Antenna Hold Off Distance and the SIL Hold Off Distance Adjustment.

See “Safety alarm configuration” on page 30 for a description of how to configure the
Rosemount Tank Gauging Safety System. See also Table 4-13 on page 36 for more information
on safety alarm parameters.

20
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Figure 4-8. Tank Geometry for Safety Alarm Configuration of a Rosemount 5900 with
LPG/LNG Antenna

SIL Used Hold

Off Distance
SIL Reference Point

SIL Antenna Hold Off L
Distance

=
SIL Hold Off
Distance \8
y SILHigh Alarm Limit
<
2
=
3.
[(a}
&
SIL Surface Distance a
m

SIL LPG Pin
Distance

1 . Y PG Verification Pin

>500 mm

Installation and Configuration

21



Installation and Configuration
October 2019

Safety Manual
00809-0200-5100, Rev GC

Figure 4-9. Tank Geometry for a Rosemount 5900 with Parabolic Antenna and Proof Test

Reference Reflector
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For instructions on how to install and configure a Proof Test Reference Reflector, see the
Rosemount 5900 Proof Test Manual Supplement (Document No. 00809-0200-5900).

The Reference Reflector Distance range depends on the reflector size as shown in Table 4-6.

Section “SIL High Alarm test” on page 55 provides a description of how to perform a SIL High
Alarm test by using the Proof Test Reference Reflector.

Table 4-6. SIL Reference Reflector Distance

Reference Reflector Distance (mm) Diameter (mm)
600 < RR Distance <2000 250
2000 <RR Distance <3000 200
3000 < RR Distance <4000 135
4000 < RR Distance <5000 90

22
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Figure 4-10. Tank Geometry for a Rosemount 5900 with Array Antenna and Proof Test
Reference Reflector
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See the Rosemount 5900 Proof Test Manual Supplement (Document No. 00809-0200-5900) for
instructions on how to install and configure a Proof Test Reference Reflector.

Section “SIL High Alarm test” on page 55 provides a description of how to perform a SIL High
Alarm test by using the Proof Test Reference Reflector.

Table 4-7. SIL Reference Reflector Distance

Antenna SIL Reference Reflector Distance
Array 6 inch 1700 - 8000 mm
Array 8 inch 1400 - 8000 mm
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4.2.3 Amplitude thresholds

Figure 4-11. Amplitude Thresholds are used to Filter Out Disturbing Echoes and Noise

>
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3. SIL Antenna Hold Off Distance

4. SIL Hold Off Distance Adjustment

5. SIL Amplitude Threshold (Hold Off)

6. SIL Amplitude Threshold (Near Zone)

7. SIL Amplitude Threshold

Default value for SIL Near Zone Distance =0 m.
Default value for SIL Amplitude Threshold (Near Zone) =0 mV.

See Table 4-13 on page 36 for more information on the SIL Safety Alarm parameters.
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Figure 4-12. The Amplitude Threshold is used to Filter Out Noise and Radar Echoes From
Disturbing Objects in the Tank
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Figure 4-13. Amplitude Threshold in Tank with Rosemount 5900 Radar Level Gauge and

Reference Reflector
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4.2.4 Setting the SIL High Alarm Limit

The desired SIL High Alarm Limit needs to be adjusted for the expected product level rate.
“Margin to add” in Table 4-8 is a safety margin to add to the desired SIL High Alarm Limit. This
ensures that the reaction time of the Rosemount 5900 for different level rates is taken into
account when specifying the desired SIL High Alarm Limit.

Table 4-8. Margin to Add to the Desired SIL High Alarm Limit for Various Level Rates

Margin to add (mm)
Level Rate
<2mm/s <20 mm/s <50 mm/s
120 380 980

The “Minimum value for SIL High Alarm Limit” specifies how close to the SIL Reference Point that
the High Alarm Limit may be set. Different figures apply depending on the level rate that may
occurin the tank, see Table 4-9.

Table 4-9. Minimum Value for SIL High Alarm Limit

Antenna Minimum value for SIL High Alarm Limit (mm)
Level Rate
<2mm/s <20 mm/s <50 mm/s
Horn 625 880 1480
Parabolic 625 680 1280
Array 5inch 1125 1380 1980
Array 6 inch 1125 1380 1980
Array 8 inch 1425 1680 2280
Array 10 inch 1225 1480 2080
Array 12 inch 1525 1780 2380
LPG/LNG 725 980 1580
Cone 4inch 425 680 1280
Cone 6inch 525 780 1380
Cone 8 inch 625 880 1480
Cone Pipe 1” and 2” 225 460 1080
" SIL Holdoff Distance Adjustment should be added to the figures in Table 4-9, see Figure
4-7 on page 20
" If a LPG/LNG verification pin is installed in the Still-pipe, it must be placed > 500 mm

above the SIL High Alarm Limit

See an example of how to configure the SIL High Alarm Limit in “Example” on page 28.
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Example

Table 4-10. Example of how to Configure the SIL High Alarm Limit

Antenna Parabolic

Desired SIL High Alarm Limit (as measured from the SIL Reference 2500 mm

Point)

Maximum Level Rate that may occurin the tank 1.5mm/s

Margin to add (Level Rate<2 mm/s) 120 mm

SIL High Alarm Limit to be configured in TankMaster 2500+120=2620
mm

The calculated SIL High Alarm Limit in this example is 2620 mm. This is well above 625 mm
which is the minimum value that can be used for a Parabolic antenna at a maximum level rate of

2 mm/s as given by Table 4-9.

In case the SIL Hold Off Distance is adjusted, the SIL Hold Off Distance Adjustment value (see
Table 4-13) must be added to the minimum value given by Table 4-9.
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4.2.5

Setting the SIL Low Alarm Limit

The desired SIL Low Alarm Limit needs to be adjusted for the expected product level rate.
“Margin to subtract” in Table 4-11 is a safety margin to subtract from the desired SIL Low Alarm
Limit. This ensures that the reaction time of the Rosemount 5900 for different level rates is taken
into account when specifying the desired SIL Low Alarm Limit.

The minimum value specifies how close to the SIL Reference Point that the SIL Low Alarm Limit

may be set, which is SIL High Alarm Limit + 500 mm.

Table 4-11. Margin to Subtract from the Desired SIL Low Alarm Limit for Various Level
Rates

Margin to subtract (mm)

Level Rate
<2mm/s <20 mm/s <50 mm/s
140 500 1100

The “Maximum value for SIL Low Alarm Limit” specifies how far away from the SIL Reference

Point that the SIL Low Alarm Limit may be set. Different figures apply depending on the
application, see Table 4-12.

Table 4-12. Maximum Value for SIL Low Alarm Limit

Application

Maximum value for SIL Low Alarm Limit (mm)

Level Rate

<2mm/s

<20 mm/s

<50 mm/s

If a water interface or a
strong disturbance echo!" is
present or a still pipe is used

The distanceto a
point 1140 mm
above the echo

The distancetoa
point 1500 mm
above the echo

The distancetoa
point 2100 mm
above the echo

is present

If an inclination plate or
medium disturbance echo*

The distance to a
point 640 mm above
the echo

The distance to a
point 1000 mm
above the echo

The distance to a
point 1600 mm
above the echo

antennas)

If a non-flat bottom is
present (for parabolicorhorn

Consult factory

Consult factory

Consult factory

(1) Astrongdisturbance echo is more than 4 times stronger than the surface amplitude. Typical examples include the bottom echo of a flat
tank floor. A medium disturbance echo is one that is less than 4 times the surface, yet too strong to be handled as background noise.

Typical examples include heating coils etc.

Example

Desired SIL Low Alarm Limit for a 10 m high tank measuring in a still-pipe is 8500 mm. If
maximum level rate is <1.5 mm/s, then the SIL Low Alarm Limit which will be entered in

TankMaster in the Change Safety Alarm Parameters window is 8500 - 140 = 8360. This is well

below 8860 mm (10000-1140) which is the maximum value that can be used for a still-pipe at a
maximum level rate of 2 mm/s as given by Table 4-12.
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Safety alarm configuration

Prior to setting up a Rosemount Tank Gauging Safety System it shall be installed and configured
as a regular Rosemount Tank Gauging system. See the Rosemount Tank Gauging System
Configuration Manual and the reference manuals for the various Rosemount Tank Gauging
devices for more information. A list of documents is available in Section 2: Reference Documents.

Once the devices are up and running, the SIL safety alarm can be configured by using the Safety
Alarm function in TankMaster WinSetup.

Prior to starting the Safety Alarm Configuration procedure, check the following:

] Make a note of the Device Id of the Rosemount 5900, see Appendix C: Safety System
Identification

" Verify that the SIL Baselines for the Rosemount 5900 and Rosemount 2410 are
identical, see Appendix C: Safety System Identification

" Verify that the Rosemount 5900 is equipped with a terminal block that supports the
required SIL, see Appendix C: Safety System Identification

" Verify that the Rosemount 5900 and Rosemount 2410 have the same SIL Level (both SIL

2 or both SIL 3), see Appendix C: Safety System Identification

" Make a note of the antenna type, it is typed on a label attached to the Rosemount 5900
antenna, see Appendix B: Supported Antennas

" In overfill applications Safety Alarm Configuration must be performed with the product
surface at least 1 m below the SIL High Alarm Limit

" There must not be any objects that may cause disturbing echoes within 1 meter from
the product.

" For Rosemount 5900 with LPG/LNG antenna, verify that the verification pin is visible
above the product surface

" For dry-run applications, the surface level must be a maximum of 125 mm above the SIL
Low Alarm Limit

The SIL 3 Rosemount Tank Gauging Safety System includes a 2-in-1 Rosemount 5900 with two
independent radar level gauges using the same antenna and tank opening. The Safety Alarm has
to be separately configured for each of the two gauges as described in “Safety alarm
configuration procedure” on page 32.

Note

The Rosemount 5900 Radar Level Gauge is not safety-rated during maintenance work,
configuration changes, or other activity that affects the Safety Function. Alternative means
should be used to ensure process safety during such activities.
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A brief overview of the setup procedure for the Rosemount Tank Gauging Safety System is
illustrated in Figure 4-14:

Figure 4-14. Setup Procedure for the Rosemount Tank Gauging Safety System

STEP 1
DEVICE VERIFICATION
Verify that correct equipment is installed and configured
and that the surface level is at least 1 meter below the SIL
High Alarm Limit.
For dry-run applications the surface must be a maximum of
125 mm above the SIL Low Alarm Limit.

v
a STEP2 I

CALIBRATION OF SURFACE

Adjust the SIL Amplitude Threshold until the
Rosemount 5900 gauge finds the product surface.
If needed, use the SIL Calibration Distance for minor
adjustments to match actual distance to product
surface with measured distance.

STEP3
FINAL ADJUSTMENT OF AMPLITUDE THRESHOLD
Adjust SIL Amplitude Threshold to increase Signal/Noise ratio.

v

STEP 4
[\/ERIFICATION OF SAFETY ALARM PARAMETERS

Verify that all safety parameters are correct before
approving the Rosemount Tank Gauging Safety System.

N

v

STEP5
MAKE A BACKUP COPY
Make a backup copy of the gauge configuration database
(use the TankMaster WinSetup “Save Database to File” option
to store Holding and Input Registers).

N
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Safety alarm configuration procedure

This section describes how to configure the Rosemount Tank Gauging Safety Alarm. Fora SIL 3
system including a 2-in-1 Rosemount 5900 gauge, this procedure has to be performed for the

primary and the secondary gauge, respectively.
To configure the Safety Alarm do the following:

1.

2.

3.

4.

Uninstall

Save Database to File...
Upload Database...

View Input Registers...
View Holding Registers...

View Diagnostic Registers...

Restart...
Legging...

Program...

Calibrate...

LPG Setup...

LPG Verify Reference Pins...
Custody Transfer Config...

PI‘OPGFtiES —— P Properties

Select the Advanced Configuration tab.

Start the TankMaster WinSetup configuration program. Ensure that you are logged on
to TankMaster as Administrator.

In the WinSetup workspace, click the right mouse button on the icon for the
Rosemount 5900 Radar Level Gauge:

Choose the Properties option. The 5900 RLG Properties window appears.
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Communication I Antenna I Geometryl Tank Shape I Environmert

Tank Scan

Empty Tank Handling

Surface Echo Tracking

Filter Setting

Safety Alarm Safety Alarm

5. Click the Safety Alarm button to open the Safety Alarm window.
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Step 1 Device verification
m Safety Alarm - LT-TK-1 g|
Safety Alarm Parameters Device Information
Safety Status:  Alarm SIL High Alam Limit: 1000 mm Device Type: 59005 FLG
SIL Surface Track Contral: ER534 Device Type Mo: 23
Baleiviilode: Hotanpioved SIL Software Version: 1B3
Change Status: OK SIL Antenna Type: Horn SIL Software Wersion Mo: 1420201 Hex
SIL Antenna Type Mo: 2001 Device Id: jCria]
SIL Antenna Size: 5 inch SIL Manipulated Device |d: 9624
SIL Antenna Size Mo: 1] Device |d Checksum: 9333
SIL Pipe Diameter: 0 mm SIL *write Config Counter: 14
SIL ‘write Atterpts Counter: 14
- SIL Calibration Distance: 0 mm Measurement Information
SiL reference point : SIL Hold Off Distance Adjustment: 0 o SIL Black Updats : I
Q SIL Mear Zone Distance: 0 mm SIL Surface Distance: 1877 mm
| SIL High Alarm Limit SIL Walid Surface Distance : e
1 — SIL Amplitude Threshold [(Hold OFf): BO00D
SIL Amplitude Threshold [Mear Zone]: 0 SIL Usged Hold Off Distance: 500 mm
SIL Amplitude Threshald: A00 i SIL Disturbing Obj Distance: 0 mm
1 SIL Surface Distance SIL Margin Echo Distance: 0 mm
. SIL Ref. Refl. /LPG Pin Distance: 0 mm
SIL Ref. Refl. /LPG Pin Amplitude: 0 SIL Surface Amplitude: 2221 mv
SIL Disturbing Amplitude: 0 my
SIL Radar Sweep Mode: ETSI SIL Margin Echo Amplitude: 0 my
SIL Radar Sweep Mode Mo: 1]
SIL Minirnurm Alarm Time: 3z SIL Measurement Status: 0 Hex
Test SIL High Alarm Test Safety Relay | Frint Screen Change Safety Mode Cancel Help

In the Device Information pane check that the Device Id is identical to the Device Id on
the main label attached to the Rosemount 5900 housing. For a Rosemount 5900 2-in-1
version, the Device Id is divided in two parts. The first part is for the Primary device and
the second for the Secondary device as described in Appendix C: Safety System
Identification.

In the Device Information pane check the Device Id Checksum.

Device Id Checksum = Device Id+ SIL Manipulated Device Id.

The Device Id Checksum must be equal to x9999 (in case of five digit Device Id), where
x is equal to the figure in the corresponding position of the Device Id.

Example: Device Id=10010. SIL Manipulated Device 1d=9989.
Device Id Checksum=10010+9989=19999.

Verify that Device Type=5900 RLG and Device Type No.=23.

Make a note of the SIL Write Config Counter. This figure is used for verifying that the
level gauge properly reads and writes safety alarm parameters.

In the Device Information pane verify that the correct SIL Software version is used, see
Appendix C: Safety System Identification.
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Step 2 Calibration of surface

To configure the Safety Alarm parameters of the Rosemount 5900 gauge, click the
Change Parameters button to open the Change Safety Alarm Parameters window.

m Change Safety Alarm Parameters - LT-TK-1

Safety Status: Alarm

Change Status: OK

Safety Mode: Not Approved

Safety Alarm Parameters

SIL reference peint

SIL High Alarm Limit

SIL Surface Distance

SIL High Alam Limit: |Enabled ~|
[ 1000 mm

SIL Surface Track Contral: [ E5534

SIL Antenna Type: | Horm j

SIL Antenna Type Mo: 2001

SIL Antenna Size: l—_| inch

SIL Antenna Size Mo:

SIL Pipe Diameter: [0 mm

SIL Calibration Distance: [0 mm

SIL Hold Off Distance Adiustment: [ 0 mm

SIL Mear Zone Distance: [0 mm

SIL Amplitude Threshold [(Hold OFf): BO000  m
SIL Amplitude Threshold [Mear Zone]: o omy
SIL Amplitude Threshold: 400 v

SIL Ref. Refl /LPG Pin Distance: mm
SIL Ref. Refl. /LPG Pin Amplitude: i

SIL Radar Sweep Mode: ETSI -
SIL Radar Sweep Mode Mo: 1]
SIL Minimum Alarm Time: 3z

Device Information
Device Type:

Device Type Mo:

SIL Software Version:

SIL Software Version Mo:
Device Id:

SIL Manipulated Device |d:
Device |d Checksunm:

SIL *write Config Counter:
SIL ‘wirite Atterpts Counter:

Measurement Information
SIL Block Update :

SIL Surface Distance:

SIL Walid Surface Distance :

SIL Used Hold Off Distance:
SIL Disturbing Obj Distance:
SIL Margin Echo Distance:

SIL Surface Amplitude:
SIL Disturbing Amplitude:

SIL Margin Echo Amplitude:

SIL Measurement Status:

53005 RLG

23
1B3

1420201 Hex

375
9624
9333

14
14

1877

2.
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In the Change Safety Alarm Parameters window, configure the Safety Alarm
Parameters as described in Table 4-13 on page 36 (see also “Safety alarm parameters

and tank geometry” on page 20).
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Table 4-13. Safety Alarm Parameters

Safety Alarm Description
Parameter
SIL High Alarm Limit Set the desired SIL High Alarm Limit; see “Setting the SIL High Alarm Limit” on page 27.

The SIL High Alarm Limit can be disabled, see Appendix E: Disabling the SIL High Alarm for
further information.

SIL Surface Track Control | The following options are available for this safety alarm parameter:

65535: no alarm will be triggered if the Rosemount 5900 5900 Radar Level Gauge loses track
of the product surface

65534: triggers an alarm in case the Rosemount 5900 gauge loses track of the product
surface

0-30000: SIL Low Alarm Limit is enabled by entering the desired alarm limit (0-30000 mm). Note
that the SIL Surface Track Control field is changed to SIL Low Alarm Limit.

SIL Low Alarm Limit Set the desired SIL Low Alarm Limit; see “Setting the SIL Low Alarm Limit” on page 29.
See “How to enable SIL Low Alarm Limit” on page 49 for information on how to enable SIL Low
Alarm Limit.

SIL Antenna Type Ensure that Antenna Type matches the antenna that is mounted on the level gauge (found on

antenna label). See Appendix B: Supported Antennas.

SIL Antenna Type No. Verify that the SIL Antenna Type No. for the selected antenna is presented. Check Table B-1 on
page 69 that the Type No. matches the selected SIL Antenna Type.

SIL Antenna Size In case a Still-pipe Array antenna is used, ensure that SIL Antenna Size matches the antenna that
is mounted on the Rosemount 5900 gauge.

SIL Antenna Size No. Verify that the SIL Antenna Size No. for the selected antenna is presented. Check Table B-1 on
page 69 that the Size No. matches the selected SIL Antenna Size.

SIL Pipe Diameter Enter the Still Pipe Diameter in case the Rosemount 5900 has an LPG/LNG antenna or a Still-pipe
Array Antenna. The Still Pipe Diameter is also required for the Cone Pipe PTFE/Quartz antenna
(see Appendix F: Cone Pipe Antenna for more information). The diameter is used by the
Rosemount 5900 gauge to automatically adjust for the influence of the still pipe on the
propagation speed of the measurement signal.

SIL Calibration Distance | Use this parameter for fine tuning the Rosemount 5900 level gauge in case of minor deviations
between actual distance to the product surface, and distance measured by the Rosemount
5900 level gauge. The SIL Calibration Distance should only be used for adjustments in the order
of a few millimeters.

Start by setting the SIL Calibration Distance equal to zero. It may be adjusted at a later stage of
the configuration procedure.

See Appendix F: Cone Pipe Antenna for more information on the Cone Pipe antennas.

SIL Hold Off Distance This parameter can be used to increase the SIL Used Hold Off distance in order to filter out

Adjustment disturbing objects in the vicinity of the nozzle. Start by setting this parameter equal to zero. It
may be adjusted at a later stage of the configuration procedure.

SIL Used Hold Off Hold Off is typically used to reduce the measuring range at the top of the tank, in order to

Distance minimize the influence of disturbances from a nozzle or any other object near the antenna. Each

antenna has a default Hold Off value (SIL Antenna Hold Off Distance) which can not be changed.
The Used Hold Off Distance is equal to the sum of the antenna specific default value and the SIL
Hold Off Distance Adjustment as shown in Figure 4-7 on page 20.

SILAmplitude Threshold | This amplitude threshold is used to filter out disturbing echoes in the Hold Off region.
(Hold Off) Ensure that this parameter is equal to 60 000. Normally there is no need to change this value.

SIL Amplitude Threshold | This amplitude threshold is used to filter out disturbing echoes and noise.
Start by setting this parameter equal to 400. It will be adjusted at a later stage of the
configuration procedure.
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Safety Alarm
Parameter

Description (continued)

SIL Near Zone
Distance!

Set this parameter equal to zero. This parameter is used for advanced configuration and
normally there is no need to change this value.

SIL Amplitude Threshold
(Near Zone)("

Start by setting this parameter equal to zero. It is used for advanced configuration and normally
there is no need to change this value. However, it may be useful in special applications such as
Dry-run, or in tanks with weak product surface echoes near the tank bottom. For Dry-run you
may use the SIL Amplitude Threshold (Near Zone) to increase the margin to Near Zone noise in
the upper part of the tank. For tanks with weak bottom echoes, you may reduce the amplitude
threshold close to the tank bottom without affecting threshold settings in the rest of the tank.

SIL Ref. Refl./LPG Pin
Distance

Distance from SIL Reference Point to a LPG verification pin in a Still Pipe or a Proof Test Reference
Reflector.

Start by setting this parameter equal to zero. It will be adjusted at a later stage if a Rosemount
5900 with LPG/LNG Antenna or Reference Reflector is installed.

SIL Ref. Refl./LPG Pin
Amplitude

This is an amplitude threshold that is used to mask the LPG verification pin when a Rosemount
5900 with LPG Antenna is used. It can also be used to mask a Reference Reflector for antennas
that support it. Start by setting this parameter equal to zero. It will be adjusted at a later stage of
the configuration procedure if a Rosemount 5900 with LPG/LNG Antenna or Reference Reflector
is installed.

SIL Radar Sweep Mode

Set to ETSI or FCC according to country/region and antenna. ETSl is the standard choice for most
countries. Use FCC in the USA and for antenna type LPG.

Verify that correct SIL Radar Sweep Mode is used. You can, for example, check the model code
and ensure that Level Measurement Method complies with SIL Radar Sweep Mode.

SIL Radar Sweep Mode
No.

Verify the Sweep Mode No.:
0=ETSI
2=FCC

SIL Minimum Alarm
Time

Set according to the requirements imposed by the safety PLC.

(1) Contact Emerson Process Management / Rosemount Tank Gauging in case you need information on how to use this function.

3.

4,

Installation and Configuration

In the Change Safety Alarm Parameters window click the Apply button.

Check the SIL Surface Distance to verify that the Rosemount 5900 level gauge has
detected the product surface:

Hﬂasu[ement Infu[matiun SIL Block Update Symb0| indicates
that TankMaster reads data from
slL Black Update : [ the Rosemount 5900
| SIL Surface Distance: ¥853 mm |
SIL Walid Surface Distance Yes

In LPG tanks, a verification pin is mounted in the still-pipe in order to allow verification
of level measurements in a pressurized tank. At this stage of the Safety Alarm Setup you
should temporarily filter out the verification pin in order to let the level gauge detect
the product surface.

The same principle is applicable in case a Reference Reflector for proof testing is
installed in the tank. Just as the LPG verification pin, the reference reflector may need to
be temporarily filtered out to ensure that the level gauge tracks the product surface.
See “How to filter out LPG Verification Pin or Reference Reflector” on page 43 for more
information.
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If the SIL Surface Distance deviates significantly from the distance to the actual
product surface, the gauge has probably locked on a disturbing object. Then you will
have to filter out the disturbing echo by adjusting the SIL Amplitude Threshold to
ensure that the Rosemount 5900 can detect the product surface as described in “How
to adjust the SIL Amplitude Threshold” on page 44.

Once the Rosemount 5900 has detected the product surface, you may need to make
minor adjustments of the SIL Calibration Distance in order to accurately match the SIL
Surface Distance (measured by the Rosemount 5900) with the actual distance to the
product surface.

A positive SIL Calibration Distance will decrease the SIL Surface Distance.

A negative SIL Calibration Distance increases the SIL Surface Distance.

SIL Calibration Diztance:

SIL Hold OFf Distance Adjustment

SIL Hear Zone Digtance:

SIL Calibration Distance:
SIL Hold Off Distance Adjustment

SIL Mear Zone Distance:

SIL Amplitude Threzhald (Hold Qff); E0000
SIL Amplitude Threzhold [Mear Zone]; ]

SIL Amplitude Threzshold:

[ 2 mm | M eazurement Information
0 mm SIL Block Update : I
| 0 mm | SIL Surface Distance: 7953 mm |
SIL Walid Surface Distance Yes

In case the Rosemount Tank Gauging Safety System is configured for a Rosemount
5900 with LPG/LNG antenna, or a Reference Reflector for proof testing, you have to
adjust the SIL Ref. Refl.[LPG Pin Distance and the SIL Ref. Refl.[LPG Pin Amplitude
before proceeding with Step 3 “Final adjustment of amplitude thresholds” on page 39.

SIL Ref. Refl /LPG Pin Dizstance:
SIL Ref. Refl. /LPG Fin Amplitude:;

SIL Radar Sweep Mode:

38

|0 mm M easurement Information
: |7|:| mm SIL Block Update : I
| 0 mm —| SIL Surface Distance: 2000 mrn |
SIL Walid Surface Distance es
'
iy SIL Uszed Hold OFf Distance: BO0
w i SIL Dizturbing Obj Distance: B125 mm
@ ol | SIL Margin Echo Distance: 0 mm |
| 2000 mmo (< ..
| 1760 m 4’6—._| SIL Surface Amplitude: BT v |
@ : SIL Dizturbing Amplitude: 2815 mY
FCC e S {  SIL Margin Echo &mpliude: 0myv |

Reset the SIL Ref. Refl.[LPG Pin Distance and the SIL Ref. Refl.[LPG Pin Amplitude to
zero.

Now the level gauge will detect the verification pin and present it as the product
surface or as a Margin Echo.

Note the SIL Surface Distance (or the SIL Margin Echo Distance) and type it into the
SIL Ref. Refl.[LPG Pin Distance field.

Set the SIL Ref. Refl.|LPG Pin Amplitude = 3 x SIL Surface Amplitude
(or 3 x SIL Margin Echo Amplitude).

Verify that the levle gauge has found the actual product surface.
Proceed with Step 3 Final adjustment of amplitude thresholds.
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Step 3 Final adjustment of amplitude thresholds
1. Check if there is any Margin Echo between the SIL Reference Point and the product

surface, i.e. if the SIL Margin Echo Distance is less than the SIL Surface Distance. If this
is the case, you will need to adjust the amplitude thresholds in order to optimize

signal/noise ratio.

SIL Calibration Distance: 0 mm
SIL Hold Off Distance Adjustment; 0 mm
SIL Mear Zone Distance: 0 mm

SIL Amplitude Threshold [Haold OFF); o000
SIL Amplitude Threzhaold [Mear Zone]: o omy

SIL Amplitude Thieshald: g v | (D)

SIL Ref. Refl. /LPG Fin Digtance: i
SIL Ref. Refl. /LPG Fin Amplitude: it

SIL Radar Sweep Mode: ETSI - @

Measurement Information

SIL Block Update Il

SIL Surface Distance: 7853 mm
SIL Walid Surface Distance Tes

SIL Uzed Hold OFf Diztance: BO0 rann
SIL Drigturbing Obj Distance: 0 mm
SIL Margin Echa Diztance: 1823 mm
SIL Surface Amplitude: 4377
SIL Digturbing Amplitude; 0 m
SIL Margin Echa Amplitude: 216 mi

To remove Margin Echoes above the product surface do the following:

a. Note the SIL Margin Echo Amplitude.
Set the SIL Amplitude Threshold to three times the SIL Margin Echo Amplitude and

click the Apply button.

c. Checkifthere still is any Margin Echo between the SIL Reference Point and the product

surface.

d. Repeat this procedure until no Margin Echo can be found above the product surface.

e. Checkthat the SIL Amplitude Threshold is less than 25% of the SIL Surface Amplitude.

f. Incase the 25% requirement can not be met you may try to increase the SIL Used Hold
Off Distance instead as described in “How to adjust the SIL Hold Off Distance” on

page 48. Note! The SIL Amplitude Threshold should be set to 25% of the SIL Surface
Amplitude prior to adjusting the SIL Used Hold Off Distance.

If the margin echo can not be filtered out, inspection if the still-pipe may be required,
additionally try to slightly rotate the flange (incl gauge and antenna) one bolt hole at a
time. Monitor the amplitude of margin echoes and select the orientation with the

lowest margin echo amplitude.

2. Click the Apply button to store the configuration.
3. Check that the SIL Write Config Counter is incremented.
4, Click the OK button to close the Change Safety Alarm Parameters window.
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In the Safety Alarm window click the Change Safety Mode button to open the Change
Safety Alarm Mode window:

m Change Safety Alarm Mode - LT-TK-1

Safety Status:
Safety Mode:

Change Status:

Alarm
Not Approved

OK

SIL reference peint

SIL High Alarm Limit

SIL Surface Distance

Change Pazsword

Frint Screen

Safety Alarm Parameters
Parameter

Step 4 Verify safety alarm parameters

SIL Block Update :
SIL Verification Constant 1:
SIL Verification Constant 2:

SIL High Alarm Lirnit:
SIL Surface Track Contral:

SIL Antenna Type:
SIL Antenna Type Mo:
SIL Antenna Size:
SIL Antenna Size Mo:
SIL Pipe Diameter:

SIL Calibration Distance:

SIL Hold Off Distance Adjustment:

SIL Mear Zone Distance:

SIL Amplitude Threshold [(Hold OFf):
SIL Amplitude Threshold [Mear Zone]:

SIL Amplitude Threshold:

SIL Ref. Refl /LPG Pin Distance:
SIL Ref. Refl. /LPG Pin Amplitude:

SIL Radar Sweep Mode:
SIL Radar Sweep Mode Mo:

SIL Minirnurm Alarm Time:

Enter Device |d

Enter SIL Password:

375
,T

VYalue Read Back
43210
56789

1000 mm 01000 mm
E5534 E5534
Horm Horm
2001 02001

5 inch 5 inch
a 00000

0 mm 00000 mm

0 mm +0000 mm

0 mm 00000 mm

0 mm 00000 mm

£0000 m £0000 m

0 mv 00000 m

400 mv 00400 mi

0 mm 00000 mm

0 mv 00000 m
ETSI ETSI
a 00000

3s 00003 =

Mote: Device [d from the device main label.

Device Information
Device Type:

Device Type Mo:

SIL Software Version:

SIL Software Version Mo:
Device Id:

SIL Manipulated Device |d:
Device |d Checksunm:

SIL *write Config Counter:
SIL ‘wirite Atterpts Counter:

Measurement Information

SIL Block Update :

SIL Surface Distance:

SIL Walid Surface Distance :

SIL Used Hold Off Distance:
SIL Disturbing Obj Distance:

SIL Margin Echo Distance:
SIL Surface Amplitude:
SIL Disturbing Amplitude:

SIL Margin Echo Amplitude:

SIL Measurement Status:

Check the safety manual to make sure that all necessary tests are done before approving the gauge.

| Cancel |

Change to Approved |

53005 RLG

23

1B3
1420201
375
9624
9333

14

14

Help

Hex

e
e

e

i
i

40

Verify that identical Safety Alarm Parameter values appear in the Value and Read Back

columns.

Verify the Rosemount 5900 Safety Alarm parameters:

SIL Verification Constant 1="43210”
SIL Verification Constant 2="56789”

Installation and Configuration
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Perform a final verification of the following parameters:

Check that SIL High Alarm Limits are within approved limits, see “Setting the SIL High
Alarm Limit” on page 27.

If SIL Low Alarm Limit is enabled: check that SIL Low Alarm Limits are within approved
limits, see “Setting the SIL Low Alarm Limit” on page 29.

Manipulated Device Id, see “Device verification” on page 34.
Device Id, see “Device verification” on page 34.
Antenna Type No., Antenna Size No., Sweep Mode No., see Table 4-13 on page 36.

On the assumption that the device information is correct and the Rosemount 5900 is
properly calibrated, the system can be set to Approved.

Enter the Device Id and the SIL Password. The default password="1234".
The password can be changed once the Safety Mode is set to “Not Approved”.

Click the Change to Approved button and verify that Safety Mode is changed to
“Approved”. Now the Rosemount 5900 safety alarm configuration is write protected
and cannot be changed unless Safety Mode is changed to Not Approved again.

Verify that the Write Config Counter is incremented by one when the Safety Mode is
changed to Approved.

You may now click the Print Screen button to print a copy of the current Change Safety
Alarm Mode window for future reference.

Close the Change Safety Alarm Mode window and return to the Safety Alarm window.
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m Safety Alarm - LT-TK-1

X

Safety Alarm Parameters Device Information
Safety Status: 0K SIL High Alam Limit: 1000 mm Device Type: 59005 FLG
SIL Surface Track Contral: ER534 Device Type Mo: 23
Baleiviilode: Spnicyed SIL Software Version: 1B3
Change Status: OK SIL Antenna Type: Horn SIL Software YWersion Mo: 1420201 Hex
SIL Antenna Type Mo: 2001 Device Id: jCria]
SIL Antenna Size: 5 inch SIL Manipulated Device Id: 9624
SIL Antenna Size Mo: 1] Device |d Checksunm: 9333
SIL Pipe Diameter: 0 mm SIL *write Config Counter: 14
SIL “wirite Attempts Counter: 14
- SIL Calibration Distance: 0 mm Measurement Information
SiL reference polnt SIL Hold Off Distance Adjustment: 0 o SIL Black Updats : I
SIL Mear Zone Distance: 0 mm SIL Surface Distance: 1877 mm
| §SIL High Alarm Limit SIL Walid Surface Distance : es
1 SIL Amplitude Threshold [(Hold OFf): BO00D
SIL Amplitude Threshold [Mear Zone]: 0 SIL Usged Hold Off Distance: 500 mm
SIL Amplitude Threshald: A00 i SIL Disturbing Obj Distance: 0 mm
+ SIL Surface Distance SIL Margin Echo Distance: 0 mm
SIL Ref. Refl. /LPG Pin Distance: 0 mm
SIL Ref. Refl. /LPG Pin Amplitude: 0 SIL Surface Amplitude: 2213 my
SIL Disturbing Amplitude: 0 my
SIL Radar Sweep Mode: ETSI SIL Margin Echo Amplitude: 0 my
SIL Radar Sweep Mode Mo: 1]
SIL Minirnurm Alarm Time: 3z SIL Measurement Status: 0 Hex
Frint Screen | Cancel Help
11. Click the Print Screen button to print a copy of the current Safety Alarm window. The

printed copy can be used at a future occasion to check that no changes have been done
to the SIL Rosemount Tank Gauging Safety System since last time it was configured.

12. It is recommended to make a backup of the Rosemount 5900 configuration when the
safety setup is finished. A copy of the Holding Registers can be stored to disk by using
the “Save Database to File” option("). You may also make a backup copy of the Input
Registers which may be useful for future troubleshooting.

(1) See the Rosemount Tank Gauging System Configuration Manual (Document No. 00809-0300-5100) or the Rosemount 5900S
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Reference Manual (Document No. 00809-0100-5900).
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4.2.7 How to filter out LPG Verification Pin or Reference Reflector

In LPG tanks, a verification pin is mounted in the still-pipe in order to allow verification of level
measurements in a pressurized tank. At a certain stage of the Safety Alarm Setup you should
temporarily filter out the verification pin in order to let the Rosemount 5900 detect the product
surface. The same principle is applicable in case a reference reflector for proof testing is
installed in the tank. Just as the LPG verification pin, the reference reflector needs to be filtered
out to ensure that the Rosemount 5900 tracks the actual product surface.

If the Rosemount 5900 gauge has locked on the pin/reflector, the distance to it is presented as
the SIL Surface Distance since the gauge interprets the pin/reflector as the product surface. For
the same reason, the amplitude of the radar echo from the pin/reflector is presented as the SIL
Surface Amplitude.

The two parameters SIL Ref. Refl.|LPG Pin Distance and SIL Ref. Refl.[LPG Pin Amplitude are
used to filter out the radar echo caused by the verification pin/reference reflector:

SIL Calibration Diztance: |7|:| T M eazurement Information

SIL Hold Off Distance Adjustment: [ 0 mm SIL Block Update : I

SIL Mear Zone Digtance: |7|:| T —| SIL Surface Distance: 2000 mm |
SIL Walid Surface Distance : ez

SIL Amplitude Threshaold [Hald Off): m i

SIL Amplitude Threzhald [Mear Zone]: Iin ! SIL Used Hold OFF Diztance: BO00 rnm

SIL Amplitude Threzhold: m ' SIL Digturbing Obj Distance: 0 mm
SIL Margin Echo Diztance: 0 mm

SIL Ref. Refl./LPG Fin Distance: |7|:| mm | —

SIL Ref. Refl /LPG Fin Amplitude: Iin T - SIL Surface Amplitude: BA7
SIL Digturbing Amplitude: 0

SIL Radar Sweep Mode: FizC - SIL Margin Echo Amplitude: 0 mh

[l LT o TN B R A R (R N

1.

2.

Installation and Configuration

-

Ensure that the Change Safety Alarm Parameters window is open.
Set SIL Ref. Refl.|LPG Pin Distance = SIL Surface Distance.
Set SIL Ref. Refl.[LPG Pin Amplitude to 10% above the SIL Surface Amplitude.

In the Change Safety Alarm Parameters window, click the Apply button and wait until the
SIL Bock Update symbol indicates that the gauge has processed the updated
parameters.

Again, check SIL Surface Distance to verify that the Rosemount 5900 detects the
actual product surface. Note that at this stage the SIL Reference Reflector|[LPG Pin
may appear as a disturbing object in the Measurement Information pane. The position
will be the same as the position of the SIL Reference Reflector|LPG Pin within a few
millimeter given by the instrument accuracy.

Verify that correct SIL Radar Sweep Mode is used. You can, for example, check the
model code and ensure that Level Measurement Method complies with SIL Radar
Sweep Mode. ETSI is the standard choice for most countries. Use FCCin the USA and for
antenna type LPCG.
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4.2.8 How to adjust the SIL Amplitude Threshold

If the SIL Surface Distance deviates significantly from the distance to the actual product
surface, the gauge may have locked on a disturbing object. Then you will have to filter out the
disturbing echo by adjusting the SIL Amplitude Threshold as described below.

Ensure that the Change Safety Alarm Parameters window is open.

Note the SIL Surface Amplitude. In case the Rosemount 5900 has locked on a
disturbing object, the amplitude of the disturbing echo is presented as the SIL Surface
Amplitude since the gauge presents the disturbing object as the product surface.

SIL Calibration Distance: Iiﬂ mm Meazurement Information

SIL Hold Off Distance Adjustment: [ 0 mm SIL Block Update : I

SIL Mear Zone Distance: Iiﬂ mm SIL Surface Diztance: 202 mm
SIL Walid Surface Distance Tes

SIL Amplitude Thresheld (Hold O | gooog m/

SIL Amplitude Threzhold [Mear Zone]; |7|:| i 5IL Uzed Hold O Distance: 800 mm

SIL Amplitude Threzhold: Iw i | SIL Dizturbing Obj Distance: 0 mm
5IL Margin Echo Diztance; 0 rm

SIL Ref. Refl./LPG Pin Digtance:
SIL Ref. Refl. /LPG Fin Amplitude:;

SIL Radar Sweep Mode:

[l 1 SN o [P [P o R J Dy |

| 0 mm

i SIL Surface Amplitude: 437 m
SIL Dizturbing Amplitude: 0 mf
ETSI - 5IL Margin Echo Amplitude: 0 m

Set the SIL Amplitude Threshold to 10% above the SIL Surface Amplitude and click
the Apply button.

In Dry-run applications you start by setting the SIL Amplitude Threshold to 2000 mV.
See Appendix G: Dry-run Configuration for more information.

Check the updated SIL Surface Distance to verify that the Rosemount 5900 has found
the actual product surface. If the surface was not found increase the SIL Amplitude
Threshold again. If needed, repeat this procedure until the level gauge finds the actual
product surface.

Note

The SIL Block Update symbol (see the Measurement Information pane) alternates between
horizontal and vertical position to indicate that TankMaster reads measurement data from the
Rosemount 5900.
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4.2.9 Changing the current alarm configuration

In case you have to change the current configuration of a Rosemount Tank Gauging Safety
System, it has to be unlocked, i.e. Safety Mode must be set to Not Approved. Once the system
is unlocked, the system can be configured in the same way as when setting up the Rosemount
Tank Gauging Safety System.

Note

The Rosemount 5900 Radar Level Gauge is not safety-rated during maintenance work,
configuration changes, or other activity that affects the Safety Function. Alternative means
should be used to ensure process safety during such activities.

To change the current configuration of a Rosemount Tank Gauging Safety System:

1. Start the TankMaster WinSetup configuration program. Ensure that you are logged on
as Administrator.

2. In the WinSetup workspace, click the right mouse button on the Rosemount 5900
Radar Level Gauge icon.

3. Choose the Properties option. The RLG Properties window appears.

4, Select the Advanced Configuration tab.

£5] 5900 RLG - LT-TK-1 =5

Tank Scan |

Empty Tank Handling |

Surface Echo Tracking |

Filter Setting |

Safety Alarm |

oK | cancel | apot Help

5. Click the Safety Alarm button.
Response: the Safety Alarm window appears.
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m Safety Alarm - LT-TK-1

Safety Alarm Parameters Device Information
Safety Status: 0K SIL High Alam Limit: 1000 mm Device Type: 59005 FLG
SIL Surface Track Contral: ER534 Device Type Mo: 23
Baleiviilode: Spnicyed SIL Software Version: 1B3
Change Status: OK SIL Antenna Type: Horn SIL Software Wersion Mo: 1420201 Hex
SIL Antenna Type Mo: 2001 Device Id: jCria]
SIL Antenna Size: 5 inch SIL Manipulated Device |d: 9624
SIL Antenna Size Mo: 1] Device |d Checksum: 9333
SIL Pipe Diameter: 0 mm SIL *write Config Counter: 15
SIL ‘write Atterpts Counter: 15
SIL Calibration Distance: 0 mm Measurement Information
SIL Hold Off Distance Adjustment: 0 mm SIL Block Update : I
- SIL Mear Zone Distance: 0 mm SIL Surface Distance: 1877 mm
! SIL High Alarm Limit SIL Walid Surface Distance : es
1 SIL Amplitude Threshold [(Hold OFf): BO00D
SIL Amplitude Threshold [Mear Zone]: 0 SIL Usged Hold Off Distance: 500 mm
SIL Amplitude Threshald: A00 i SIL Disturbing Obj Distance: 0 mm
L SIL Surface Distance SIL Margin Echo Distance: 0 mm
. SIL Ref. Refl. /LPG Pin Distance: 0 mm
SIL Ref. Refl. /LPG Pin Amplitude: 0 SIL Surface Amplitude: 2214 my
SIL Disturbing Amplitude: 0 my
SIL Radar Sweep Mode: ETSI SIL Margin Echo Amplitude: 0 my
SIL Radar Sweep Mode Mo: 1]
SIL Minirnurm Alarm Time: 3z SIL Measurement Status: 0 Hex
Frint Screen | Cancel | Help
Change Safety Mode

6. Click the Change Safety Mode button to open the Change Safety Alarm Mode window.
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Device Id
Password

Installation and Configuration

10.

Change Safety Alarm Mode - LT-TK-1

Safety Alarm Parameters
Parameter

Value

Read Back

Device Information

Safety Status: 0K Device Type 53005 ALG
SIL Block Update I Device Type No: 2
eyl A SIL Verficalion Constant 1 43210 SIL Software Version 183
Change Status: 0K SIL Verficalion Constant 2 56789 SIL Software Versian No: 1420201 Hex
Device It 375
SIL High Alarm Lirit: 1000 mm 01000 mm SIL Manipulated Device 624
SIL Surace Track Contiol 65534 B5534 Device Id Checksum 3333
SIL Wit Config Courter 15
SIL Anterna Type: Horn Hom SIL Wiite Altempls Counter 15
SIL Antenna Type No 2001 02001
SIL Anterna Size: 5 inch 5 inch
SIL &ntenna Size No 0 00000
SIL Pipe Diameter, 0 mm 00000 mm
Measurement Information
SIL reference point SIL Calibration Distance: 0 mm 40000 mm SIL Block Update -
SIL Hold Off Distance Adjustrment 0 mm 00000 SIL Surface Distance 1877
SIL High Alarm Limk SIL Near Zone Distance: 0 mm 00000 SIL Valid Suface Dictarce Yes
i SIL Amplitude Thisshold (Hoid 0ff G000 mv £0000 v
SIL Amplitude Thieshold (Near Zonsl 0 mv 00000 i SIL Used Hold Dff Distance: 500
SIL Amplitude Thisshold: 00 my 00400 v SIL Distunbing Obj Distance: 0 mm
SIL Surface Distance S5IL Margin Echo Distance: 0 mm
SIL Ref. Refl /LPG Pin Distance 0 mm 00000
5IL Ref. Refl /LPG Pin Amplitude 0 mv 00000 i SIL Surtace Amplitude 2222 v
5IL Distunbing Amplitude: 0 v
SIL Radar Sweep Mods: ETSI ETsI SIL Margin Echo Amplitude: 0 v
5IL Radar Sweep Mods No i 00000
SIL Mirienum Alaim Time: 3s 00003 & SIL Measurement Status: 0 Hex
P | Erter Davica I [ | Note Deviceldiiomthe devics main sbel
P | ErtersiPassuod [
Check the salety manual befare changing safety mode to Not Approved.
Print Sereen | ‘ Change to Not Approved | Cancel Help
Change to Not Approved

In the Change Safety Alarm Mode window enter the Device Id and the SIL Password.
The default password="1234".
The password can be changed once the Safety Mode is set to “Not Approved”.

Click the Change to Not Approved button.

Close the Change Safety Alarm Mode window and return to the Safety Alarm window.

Follow the instructions in “Safety alarm configuration procedure” on page 32.
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4.2.10 How to adjust the SIL Hold Off Distance

In case the presented SIL Surface Distance indicates that the product surface is close to the
nozzle, adjust the SIL Hold Off Distance instead of the SIL Amplitude Threshold. It is
recommended that this method is used only if the disturbing echo is located more than 1 meter
above the SIL High Alarm Limit.

1. Note the position of the disturbing echo. In case the gauge has locked on a disturbing
echo, this position will be presented as the SIL Surface Distance. Also note the SIL
Used Hold Off Distance.
SIL Calibration Distance: |7|:| mm Meazurement Information
SIL Hold Off Distance Adjustment: | 500 mm | SIL Block Update : I
SIL Mear Zone Distance: Iiﬂ mm SIL Surface Diztance: 15 mm
SIL Walid Surface Distance MNo
SIL Amplitude Thresheld (Hold O | gooog m/
SIL Amplitude Threzhold [Mear Zone]; |7|:| i 5IL Uzed Hold O Distance: 300 mm
SIL Amplitude Threzhold: Iw i SIL Dizturbing Obj Distance: 0 mm
5IL Margin Echo Diztance; 0 rm
SIL Ref. Refl. LPG Pin Distance: |0 mm
SIL Ref. Refl. /LPG Fin Amplitude:; |7 i SIL Surface Amplitude: 437 m
SIL Dizturbing Amplitude: 0 mf
SIL Radar Sweep Mode: ETSI - 5IL Margin Echo Amplitude: 216 m
2. Set the SIL Hold Off Distance Adjustment parameter so that the position of the

disturbing echo is within the region defined by the SIL Used Hold Off Distance (see
Figure 4-7 on page 20).

3. Click the Apply button.

4. Check the SIL Surface Distance and verify that the Rosemount 5900 gauge has found
the actual product surface. If not, increase the SIL Hold Off Distance again. If needed,
repeat this procedure until the Rosemount 5900 has found the actual product surface.

5. Click the Apply button to store the configuration.
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4.2.11 How to enable SIL Low Alarm Limit

To enable the SIL Low Alarm Limit function:

1. In the Safety Alarm window, click the Change Parameters button to open the Change

Safety Alarm Parameters window.

ange Safety Alarm Parameters - L

Salety Alarm Parameters

Safety Status:  Alarm SIL High Alarm Limit: Enabled -
1000_mm
Safety Mode: Not A |
SIL Surface Track Control i PP [ S Surtace Track Corirol 5500 mm |
Change Status:  OK SIL Antenna Tope: [Hon <]
SIL Antenna Type No 200

SIL Antenna Size:
SIL Antenna Size No:

5IL Fipe Diameter, [0 mm

SIL Calibration Distance: [ 0 mm
SIL reference point

SIL Hold O Distance Adystment. [0 mm

SIL Near Zore Distance: [0 mm

SIL High Alarm Limit
SIL Ampliude Thisshold (Hold 0 [ 50000 v
SIL Ampliude Thisshold [Near Zonsk [ 0 v

SIL Amplitude Threshold: [ 400 mv
SIL Surface Distance

SIL Ref. Refl /LPG Pin Distance: ,_ mm

SIL Ref. Refl /LPG Pin Amplitude: ,_ v

5L Radar Sweep Mode:
5IL Radar Sweap Mode Mo 1]
SIL Mirirmum Alarm Time:

Cancel

Device Information
Device Type

Device Type No:

SIL Software Yersion

SIL Software Yersion No:
Device Id:

SIL Manipulated Device |
Device Id Checksum

SIL Wiite Config Counter
SIL Wiite Attempts Counter:

Measurement Information
SIL Block Update -

SIL Surtace Distance:

5IL Valid Surtace Distance

SIL Used Hold Off Distance:
SIL Disturbing Obj Distance
SIL Margin Echa Distance

SIL Surtace Amplitude:
SIL Disturbing Amplitude:

SIL Margin Echo Ampituds

SIL Measuremant Status:

59005 ALG
2
183
1420201 Hex
75
9624
9333
14
14

1877 mm

500 mmn
0 mim

0 mim

2223 my
0 my
0 my

2. In the “Surface Track Control” field, type the desired SIL Low Alarm Limit value and

click the Apply button.

ange Safety Alarm Parameters - LT-TK-1

Salety Alarm Parameters

Safety Status:  Alarm SIL High Alarm Limit: Enabled -
1000 mm
. Safety Mode: ot A ]
SIL Low Alarm Limit iy = [ SIL Low Alam Limic 2500 |
Change Status:  OK SIL Antenna Tope: [Hon <]
SIL Antenna Type No 20m

SIL Antenna Size:
5IL Antenna Size Mo

SIL Pipe Dismeter [ mm

SIL Calbration Distance: mm
SIL reference point ) ) o

SIL Hold Off Distance Adjustment 0 mm

SIL Wear Zone Distance: 0 mm

SIL High Alarm Limit
SIL Amplitude Thieshold (Hold Off. [ 50000 mW
SIL Amplitude Threshold (Near Zone): 0 omy

SIL Amplitude: Threshold: [ 400 m¥
SIL Surface Distance

SIL Ref. Refl ALPG Pin Distance: [0 mm

SIL Ref. Refl /LPG Pin Ampliude: [ 0 mV

SIL Radar Sweep Mode: ETSI hd

SIL Radar Sweep Mode No. 1}

—

SIL Low Alarm Limit

SIL Minimum &lam Time:

Cancel

Apple

Device Information
Device Type

Device Type No:

SIL Software Yersion

SIL Software Yersion No:
Device Id:

SIL Manipulated Device |
Device Id Checksum

SIL Wit Config Counter,
SIL Wite Attempts Counter:

Measurement Information
SIL Elock Update :

SIL Surface Distance:

SIL Valid Surface Distance

SIL Used Hold OFf Distance:
SIL Distuibing Obj Distance:
SIL Margin Echo Distance:

SIL Surface Amplitude:
SIL Disturbing Amplitude:

SIL Margin Echo Amplitude:

SIL Measurement Status:

Help

55005 RLG

23

183

1420201 Hex

375

9624
9333

14

500 mm
0 mm

0 mm
2223 mi
0 my
0 my

0 Hex

3. Check that the “Surface Track Control” field is changed to SIL Low Alarm Limit.

Installation and Configuration

49



Installation and Configuration
October 2019

Safety Manual
00809-0200-5100, Rev GC

42.12 How to disable SIL Low Alarm Limit

50

To disable the SIL Low Alarm Limit function:

1. In the Safety Alarm window, click the Change Parameters button to open the Change
Safety Alarm Parameters window.

ange Safety Alarm Parameters - L

Safely Alarm Parameters Device Information
Safety Status:  Alarm SIL High Alarm Limit, Enabled - Deviee Type: 53005 ALG
7000 mm Device Type No E<]
SIL Low Alarm Limit SafelyiMode BENoUAnRDYed [ S LowAlam Lt L] ‘ SIL Software Versior: 1E3
Change Status: 0K P — = gl:vizﬂlv;are\felslun Na 14203215 Hen
AL T 2 SIL Maripuiated Device Id 524
LA T =] inch Device Id Checksum: 3333
LTGRO SIL wite Carfig Counter 14
SILAL LR ) SIL Wite Attempts Caunter 14
SIL reference point - 5L Caibration Distance. [ om Measurement Information
SIL Hold Off Distance Adjustment. [ 0 mm 5L Block Update
5L Near Zone Distance. [ om 5L Surface Distance. 1877 mm
SIL High Alarm Limit 5IL Vaiid Suface Distance : Yes
— SIL Amplitude Threshold [Hold O] [ gooon
SIL Ampliude Thieshald (Near Zone} [ mv 5IL Used Hold Off Distance 500 mm
SIL Ampltude Threshold [ 5L Disturbing Obj Distance: 0 mm
SIL Surface Distance 5L Margin Echo Distance: 0 mm
SILFef, Fiefl LPG PinDistanee: | 0 mm
SIL Fef, Fiefl LPG Pin Amplide: [ 0 5L Surface Amplitude 2223 v
5L Disturbing Amplitude 0
SIL Radar Sweep Mode GERE $IL Margin Echo Amplitude: 0 i
T T AT SIL Radar Sweep Mode Mo: 0
SIL Minimum Alam Time: EE 5L Measurement Stalus: 0 Hex

2. In the “SIL Low Alarm Limit” field, type the desired value for SIL Surface Track Control
(65534 or 655535, see Table 4-13 on page 36).

hange Safety Alarm Parameters - LT-TK-1

Salety Alarm Parameters Device Information
Safety Status: ~ Alarm SIL High Alarm Limit Enabled - Device Type 59005 RLG
) . } [ oa mm Device Type No: 2
SIL Surface Track Control Safety Mode: _ HotApp { | SIL Suface Track Contol B5h34 mm | SIL Software Version 183
Change Status:  OK P — = E:ViS;lt‘::ale Version Ne: 1420315 Hex
AL DI 20 SIL Maripulated Device |d: %24
AL A =] inch Device |d Checksum 2933
AL TR SIL Wite Config Counter 14
SR T L) SIL Wite Attempts Counter 14
S5l riference poi SIL Calbraon Ditance: [ 0 mm Measurement Information
SIL Hold O Distance Adpstment. [ 0 mm SIL Block Update : =
SIL Near Zone Distance: [ 0 mm SIL Surface Distance: 1877 mm
SIL High Alarm Limit SIL Valid Surface Distance Yes
— SIL Ampliude Threshold (Hold Ok [ 50000 mv
SIL Ampliude Thishold [Near Zonek [ 0 m SIL Used Hold Off Distance: 500 mm
SIL Ampliude Thieshold: [ 400 SIL Distubing Obj Distance, 0 mm
SIL Surface Distance SIL Margin Echa Distance 0 mm
SIL Ref. Refl LFG Fin Distance: [ 0 mm
SIL Ref. Refl /LPG Pin Ampliude: [ 0 SIL Surtace Ampliude: 2223 it
SIL Distubing Ampliude: 0y
SIL Riadar Sweep Mode: EETE SIL Margin Echo Amplitude: 0y
5L Fiadar Sweep Mode No i
SIL Minimum Alarm Time [ 3 SIL Measurement Status 0 Hex

3. Click the Apply button to disable SIL Low Alarm Limit and activate SIL Surface Track

Control.

4. Check that the “SIL Low Alarm Limit” field is changed to SIL Surface Track Control.

Installation and Configuration
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Section 5 Proof Test

The Rosemount™ Tank Gauging Safety System should be checked at regularintervals in order to
detect Dangerous Undetected (DU) failures.

The test must be repeated at regular intervals. The time periods depend on the PFD,4 value.
Note! Proof test for PFD,4 calculations is only applicable for Low Demand mode.

The level measuring function can be verified via TankMaster WinOpi and TankMaster WinSetup.

For information about how to verify the relay function see “Verification of the relay function” on
page 53.

Note

The Rosemount 5900 gauge is not safety-rated during maintenance work, configuration
changes, or other activity that affects the Safety Function. Alternative means should be used to
ensure process safety during such activities.

One or more of the proof tests described below are recommended.

The SIL High Alarm test is performed by using a Reference Reflector as described in “SIL High
Alarm test” on page 55.

Ensure that the proof test is performed with the same product type used when the tank was
configured and approved for SIL Safety Alarm operation.

Note
For a dual channel system (1002D(")) complying with SIL 3 both level gauges must be tested.

(1) See “Functional specification of the safety function” on page 8.
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5.1 Check of surface measurement and verification of
the relay function

By combining the two tests Check of Surface Measurement and Verification of the Relay Function
approximately 80% of the DU (dangerous undetected) failures will be detected.

5.1.1 Check of surface measurement

This proof test will detect approximately 48% of the DU (dangerous undetected) failures not
detected by the diagnostics in the Rosemount Tank Gauging Safety System:

" Compare the SIL Surface Distance value presented in the Safety Alarm window with a
second reference such as the BPCS level sensor or a manual hand dip (see the
Rosemount 5900S Reference Manual, Document No. 00809-0100-5900, for a
description of how to perform hand dipping)

" Verify that the amplitude (SIL Surface Amplitude) is at least 100% greater than the SIL
Amplitude Threshold
" With the surface close to the dry-run alarm limit, check that no margin peak is present

anywhere above the surface
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5.1.2 Verification of the relay function

This proof test verifies the Safety Relay function itself, i.e. whether the Safety Relay is able to
open and close.

The test will detect approximately 35% of the DU (dangerous undetected) failures not detected
by the diagnostics in the Rosemount Tank Gauging Safety System.

To test the relay function, follow the procedure described below:
1. in the Change Safety Alarm Mode window, disable SIL mode by changing to Not
Approved:

Open the Safety Alarm window.

Click the Change Safety Mode button.
Enter Device Id and SIL Password.

Click the Change to Not Approved button.

o n oo

2. Check that the relay is de-energized. Verify that Safety status is “Alarm”.

3. In the Safety Alarm window click the Test Safety Relay button. Check that the relay is
energized for 30 seconds.

4, In the Change Safety Alarm Mode window enable SIL mode by changing to Approved.

{71 Test Safety Alarm Relay - LT-TK-1 =5

Check the safety manual before testing the safety relay!

When entering relay test mode the safety relay output will not be
controlled by the device measurement.

Before you continue, make sure that it is safe to perform this
operation and that people and other systems relying on data from
this device are made aware of the operating conditions.

During the test the safety relay will be activated for 30 seconds.
then the device will be restarted in normal mode.

Start Relay Test Cancel Help
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5.2 System test

This proof test will detect approximately 99% of the DU (dangerous undetected) failures not
detected by the diagnostics in the Rosemount Tank Gauging Safety System. The test includes
testing the relay response when the product surface reaches the relay set point.

The overfill and dry-run protection function should be checked by filling and emptying the tank
in order to test the system response when the product surface reaches the relay set points.

In case it is a dual channel system (1002D™) complying with SIL 3, verify that both level gauges
trigger the alarm.

(1) See “Functional specification of the safety function” on page 8.
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5.3

Proof Test

SIL High Alarm test

The SIL High Alarm Test is based on using the Rosemount 5900 gauge to measure the distance
from the SIL Reference Point to a reference reflector placed above the current SIL High Alarm
(see Figure 4-9 on page 22 and Figure 4-10 on page 23). Prior to the test, the Rosemount Tank
Gauging Safety System must be installed and configured as described in appropriate reference
manuals and the Rosemount 5900 and 2410 Safety Manual.

The test will detect approximately 78% of the DU (dangerous undetected) failures not detected
by the diagnostics in the Rosemount Tank Gauging Safety System.

Make sure that a Proof Test Reference Reflector is installed and configured as described in the
Rosemount 5900 Proof Test Manual Supplement.

Ensure that SIL High Alarm Limit is located at least 500 mm below the Reference Reflector. See
Figure 4-9 on page 22 for information on tank geometry.

1. In the TankMaster WinSetup workspace window, click the right mouse button on the
Rosemount 5900 device icon.

1100 HUB-104
@ ATD-TK-5900_b
e :7 'TK'59°°J’ Uninstall

-8 SYSHUB-202 ‘ ‘

LPG Setup.

LPG Verify Refe

2. Choose the Proof Test option. The Proof Test window appears.

51 Proof Test - LT-TK-41 b

Level Sensor [ATG)

Test

Configuration

Scheduling

SIL High Alarm Test [SI5]

Test

Hiztory

Scheduling

Cloze

3. In the SIL High Alarm Test (SIS) pane, click the Test button. The Safety Alarm appears.
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{51 Safety Alarm - LT-TK-1 - PS
Safety Alarm Parameters Device Information
Safety Status:  OK SIL High Alam Limit: 1400 mm Device Type: 59005 FLG
SIL Surface Track Contral: ER534 Device Type Mo: 23
Satatyliiode: Apnroved SIL Software Version: 1B3
Change Status: OK SIL Antenna Type: Parabolic SIL Software Wersion Mo: 1420308 Hex
SIL Antenna Type Mo: 3002 Device Id: 10325
SIL Antenna Size: 5 inch SIL Manipulated Device Id: 9674
SIL Antenna Size Mo: 1] Device |d Checksum: 159959
SIL Pipe Diameter: 0 mm SIL *write Config Counter: 2
SIL ‘wirite Attermpts Counter: 2
s SIL Calibration Distance: 0 mm Measurement Information
SiL reference polnt SIL Hold Of Distance Adjustment 0 rm SIL Black Updats : o
SIL Mear Zone Distance: 0 mm SIL Surface Distance: 2973 mm
SIL High Alarm Limit SIL Walid Surface Distance : es
i § SIL Amplitude Threshold [(Hold OFf): BO00O
SIL Amplitude Threshold [Mear Zone]: 0 m SIL Usged Hold Off Distance: 300 mm
SIL Amplitude Threshold: 400 mb SIL Disturbing Obj Distance: 814 mm
SIL Surface Distance SIL Margin Echo Distance: 15493 mm
SIL Ref. Refl. /LPG Pin Distance: 815 mm
SIL Ref. Refl. /LPG Pin kax Amplitude: 2700 mi SIL Surface Amplitude: 3221 my
SIL Disturbing Amplitude: 917 mv
SIL Radar Sweep Mode: ETSI SIL Margin Echo Amplitude: 163 mv
SIL Radar Sweep Mode Mo: 1]
SIL Minirnurn Alarm Time: 38 SIL Measurement Status: 0 Hex
Test SIL High Alarm | | Print Screen | Change Safety Mode | Cancel | Help |

Verify that the SIL Reference Reflector/LPG Pin Distance and SIL Reference Reflector/LPG Pin
Amplitude parameters are displayed. In case no Reference Reflector is installed, these
parameters will be equal to zero and the Test SIL High Alarm button will be disabled.

Click the Test SIL High Alarm button.

Warning

Accept

Press Accept button to continue.

Cancel

==

This test will affect the actual SIL level measurement.
To test the SIL high alarm system, a high SIL level value will
temporarily be indicated.

Click the Accept button to continue.

5] Test SIL High Alarm - LT-TK-1

Test Time: 60 s
Signature: ™

Start Test

Read the safety manual before starting the SIL high alarm testl

Before you continue. make sure that it is safe to perform this operation
and that people and other systems relying on data from this device are |
made aware of the operating conditions.

During the test the SIL alarm relay will be de-energized (alarm) for the
configured time. and then the device will return to normal mode.

Cancel

Help
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In the Test SIL High Alarm window, verify the current test time, or change the test time to
the desired value.

Enter your signature.

Click the Start Test button to start the test procedure. The SIL High Alarm Test Data
window with updated parameters will appear. During the SIL High Alarm test, the
gauge measures the distance to the Reference Reflector and will present it as the SIL
Surface Distance. Safety Status will be changed to Alarm since the Reference Reflector
is located within the High Alarm region. When the test is finished, the gauge returns to
measure the distance to the actual product surface, and the SIL High Alarm Test Data
window is automatically closed.

21 SIL High Alarm Test Data - LT-TK-1 | 28 |

SIL High Alarm Live Data
Safety Status: Alarm

Device Id: 10325
Safety Mode: Approved
SIL Surface Distance: 814 mm
Change Status: OK
9 SIL Walid Surface Distance : es
SIL Surface Amplitude: 895 mv
SIL reference point SIL Measurement Status: 1 Hex
S g amilm SIL High Alarm Limit 1400 mm
SIL Ref. Refl /LPG Pin Distance: 815 mm

SIL Ref. Refl. /LPG Pin kax Amplitude: 2700 mi
y SIL Surface Distance

Stop Test Frint Screen | Cancel | Help |

The Stop Test button allows you to stop the test before the specified test time has
elapsed. You will still be able to fill in the test report form in order to generate a test
report file in pdf format. Pressing the Cancel button stops the test and no report will be
generated. See Table 5-1 on page 59 for information on the various Safety Alarm
Parameters displayed in the SIL High Alarm Test Results window and in the test report.

If no bar graph appears and the Stop Test button is disabled, the gauge was not able to
start the test. This may happen if, for example, the Reference Reflector has been
removed, or if amplitude thresholds are not properly configured. In that case, click the
Cancel button to close the window, and check that the Reference Reflector is properly
installed and configured. You should also check the Safety Alarm Parameters in the
Safety Alarm window for possible errors.
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10. When the proof test is finished, you will be asked to fill in a form in order to create a
SIL Safety Alarm Test report.

Proof Test Report
SIL High Alarm Test Report, LT-TK-1

2015-09-18, 08:30:44
Device Information

Device | Device type | Antenna Type | SIL SW version
LT-TK-1 R5900 Parabolic 1B3

SIL High Alarm Test Result

Safety Status OK
Safety Mode Approved
Change Status OK
Device ID 10325
SIL Surface Distance 2972 mm
SIL Test Surface Distance 813 mm
SIL Valid Surface Distance Yes
SIL Surface Amplitude 3215 mV
SIL Test Surface Amplitnde 892 mV
SIL Measurement Status 0 Hex
SIL Test Measurement Status 1 Hex
SIL High Alarm Limit 1400 mm
SIL Ref Refl LPG Pin Distance 815 mm

Test time: 60 sec SIL Ref. Refl LPG Pin Max Amplitude | 2700 mV

/ Did the alarms sound? ®Yes JNo \
Did the emergency shutdown work? ®Yes JNo
Did the pump stop? ®Yes ONo
Did you find the whole Proof Test successful? ®Yes ONo
Hereby I confirm that the customer system function as expected ® Yes ONo
Additional comment (only four rows will be saved):
Test performed by: AR
\ Test approved by: [TN /
g
11. Fill in the proof test form and click the Save button to store the form. A report in PDF

format will automatically be created. The report will be available from the Proof Test
History window, see “Viewing a SIL High Alarm Test report” on page 60.
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The following parameters will be presented in the report and the SIL High Alarm Test Results
window:

Table 5-1. Safety parameters

Safety Parameter Description

Safety Status “Alarm” during the SIL High Alarm test. Once the test is finished
successfully, Safety Status will return to “OK”. In the Proof Test Report
Safety Status will be set to “OK” as well.

Safety Mode Should be “Approved” prior to the test is started as well as when the SIL
High Alarm test is performed.

SIL Surface Distance Normally this is the distance from the SIL Reference Point to the product
surface. During the SIL High Alarm Test the Rosemount 5900 level gauge
measures the distance to the Reference Reflector.

SIL Test Surface Distance Measured distance to the Reference Reflector which simulates the
product surface during the SIL High Alarm Test.

SIL Valid Surface Distance “Yes” if the gauge finds a valid echo from the product surface or the
Reference Reflector.

SIL Surface Amplitude This is the amplitude of the radar signal reflected by the product surface.
During the SIL High Alarm Test the amplitude refers to the signal
reflected by the Reference Reflector which is presented as the SIL Test
Surface Amplitude in the test report.

SIL Test Surface Amplitude Amplitude of the radar signal reflected by the Reference Reflector during
the SIL High Alarm Test.
SIL Measurement Status Equal to 1 during SIL High Alarm Test indicating that measurement is

performed within the High Alarm region. Equal to 0 in normal conditions
when the product surface is located below the SIL High Alarm.

Proof Test 59



Proof Test
October 2019

Safety Manual
00809-0200-5100, Rev GC

5.3.1

60

Reports in Adobe Acrobat pdf format are available via the Proof Test History window.

1.

2.

Viewing a SIL High Alarm Test report

To view a report:

Open the Proof Test window.

51 Proof Test - LT-TK-41

Level Sensor [ATG)

Test
Configuration

History

Scheduling

SIL High Alarm Test [SI5]

Test

. History...

Scheduling

Cloze

In the SIL High Alarm Test (SIS) pane, click the History button.
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3. In the SIL Alarm Test History window, choose the desired test report from the drop-down
menu, or by using the Back and Forward buttons.
3 SIL High Alarm Test History - LT-TK-1
] ] Choose the desired test report
Previous SIL High Alarm T est '
|2D1 509-18, 12:0%:52 - b >

Safety Status: Alarm

Safety Mode: Approved

Change Status: QK

Device Id: 10325

SIL Surface Distance: 2973 mm

SIL Test Surface Distance: 813 mm

SIL Walid Surface Distance : es

SIL Surface Amplitude: 3216 my

SIL Test Surface Amplitude: 924 mv

SIL Measurement Status: 0 Hex

SIL Test Measurement Status: 1 Hex

SIL High Alarm Limit: 1400 mm

SIL Ref. Refl /LPG Pin Distance: 815 mm

SIL Ref. Refl. /LPG Pin kax Amplitude: 2700 m

Date: 2015-09-1812:03:52

Performed by: tn

Approved by: in

Mote: Test report created

4— Show Test Report
Cloze | Help |
4, Click the Show Test Report button to view the selected report. Acrobat Reader opens

and displays a report for the selected SIL High Alarm Test as illustrated in Figure 5-1 on

page 62.

Proof Test
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The reportincludes device information and device status. There is also information regarding
the result of the proof test, for example whether alarms did sound or if emergency shutdown
was activated.

Figure 5-1. SIL Safety Alarm Test report

Proof Test Report
SIL High Alarm Test Report, LT-TK-1

2015-09-18, 08:30:44
Device Information

Device | Device type | Antenna Type | SIL SW version
LT-TK-1 R5900 Parabolic 1B3

SIL High Alarm Test Result

Safety Status OK
Safety Mode Approved
Change Status OK
Device ID 10325
SIL Surface Distance 2972 mm
SIL Test Surface Distance 813 mm
SIL Valid Surface Distance Yes
SIL Surface Amplitude 3215 mV
SIL Test Surface Amplitnde 892 mV
SIL Measurement Status 0 Hex
SIL Test Measurement Status 1 Hex
SIL High Alarm Limit 1400 mm
SIL Ref Refl LPG Pin Distance 815 mm

Test time: 60 sec SIL Ref. Refl LPG Pin Max Amplitude | 2700 mV

Did the alarms sound? Yes
Did the emergency shutdown work? Yes
Did the pump stop? Yes
Did you find the whole Proof Test successful? Yes
Hereby I confirm that the customer system function as expected Yes

Additional comment (only four rows will be saved):

Test performed by: AR

Test approved by: iTN

See Table 5-1 on page 59 for information on the various safety parameters presented in the SIL
Safety Alarm Test report.
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Section 6

Terms and Definitions

BPCS

Basic Process Control System

Demand rate

How often it will be required from a safety integrity system (or the
safety function) to react on inputs from process to bring it into a safe
state, i.e. to issue an alarm

FIT Failure in Time (1 FIT = 1failure/10° h)
FMEDA Failure Modes, Effects and Diagnostics Analysis
HFT Hardware Fault Tolerance

High mode of operation

The safety function is only performed on demand, in order to transfer
the EUC into a specified safe state, and the frequency of demands is
greater than one per year

Low mode of operation

The safety function is only performed on demand, in order to transfer
the EUC into a specified safe state, and the frequency of demands is
no greater than one per year

Mode of operation

The way in which a safety function operates, which may be either low
mode of operation or high mode of operation

PFDayq

Average probability of Failure on Demand

PFH (average frequency
of a dangerous failure
per hour%

Average frequency of a dangerous failure of an E/E/PE safety related
system to perform the specified safety function over a given period of
time

SFF Safe Failure Fraction summarizes the fraction of failures, which lead
to a safe state and the fraction of failures which will be detected by
diagnostic measures and lead to a defined safety action.

SIF Safety Instrumented Function

SIL Safety Integrity Level

SIL Reference Point

The SIL Reference Point is located at the flange of the Rosemount
5900 Radar Level Gauge. It used as reference point for the SIL High
and Low Alarm Limits.

SIS

Safety Instrumented System

Type B component

Complex component (using micro controllers or programmable
logic

Terms and Definitions

1o01D Architecture consisting of a single channel with additional diagnostic
capabilities.
1002D Architecture consisting of two channels (level gauges) connected in

parallel with additional diagnostic capabilities. During normal
operation the system goes to alarm if either channel?level gauge)
indicates an alarm condition
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Appendix A Parameters Related to the
Safety Function

A Failure Modes, Effects and Diagnostics Analysis (FMEDA) was conducted resulting in the
following failure rates.

A.1 Rosemount” 5900 and 2410 (SIL 2, 1-in-1)

Failure rates for a Rosemount Tank Gauging Safety System consisting of a Rosemount 5900
Radar Level Gauge and a Rosemount 2410 Tank Hub (1001D) according to IEC 61508.

Table A-1. Failure Rates According to IEC 61508

Failure Category Failure Rates (in FIT)
Fail Safe (\g) 1117
Fail Dangerous Detected (App) 0
Fail Dangerous Undetected (ipy) 57

Safe Failure Fraction (SFF)(") 95.2%

Random capability SIL2

Systematic capability SIL3

(1) The complete sensor subsystem will need to be evaluated to determine the overall Safe Failure Fraction.
The number listed is for reference only.

A.2 Rosemount 5900 and 2410 (SIL 3, 2-IN-1)

Table A-2. Failure Rates According to IEC 61508

Failure Category Failure Rates (in FIT)
Fail Safe (As) 1921
Fail Dangerous Detected (Lpp) 0
Fail Dangerous Undetected (Apy) 17
Safe Failure Fraction (SFF)( 99.0%
Random capability SIL3
Systematic capability SIL3

(1) The complete sensor subsystem will need to be evaluated to determine the overall Safe Failure Fraction.
The number listed is for reference only.
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A.3 Rosemount 5900 and 2410 (SIL 2, 2-in-1)

Table A-3. Failure Rates According to IEC 61508

Failure Category

Failure Rates (in FIT)

Fail Safe (1g)

1117

Fail Dangerous Detected (1pp) 0

Fail Dangerous Undetected (Lpy) 57
Safe Failure Fraction (SFF)(") 95.2%
Random capability SIL2
Systematic capability SIL3

(1) The complete sensor subsystem will need to be evaluated to determine the overall Safe Failure Fraction.

The number listed is for reference only.
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A4 Assumptions

Failure rates are constant, wear out mechanisms are not included
Propagation of failures is not relevant

The device is installed per manufacturer’s instructions

Failures during parameterization are not considered

Sufficient tests are performed prior to shipment to verify the absence of vendor and/or
manufacturing defects that prevent proper operation of specified functionality to
product specification or cause operation different from the design analyzed

Materials are compatible with process conditions
External power supply failure rates are not included
The mean time to restoration (MTTR) after a safe failure is 24 hours

The worst-case internal fault detection time is based on automatic diagnostics and
meets the requirements of high demand mode of operation of once per week

Only the digital output is used for safety applications

The digital output signal is fed to a SIL 2 [ SIL 3 compliant binary input board of a safety
PLC

Because the display is not part of the safety function, the failure rate of the display is not
considered in the calculation

All components that are not part of the safety function and cannot influence the safety
function (feedback immune) are excluded

For redundant parts the worst-case common cause factor of 5% for logic subsystems is
considered

A useful lifetime, based on experience, is approximately 15 years

The demand response time is 20 seconds. This is a worst-case delay between a change
in the measured process that creates a safety demand and the indication of the change
at the safety digital output.
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Appendix B

Supported Antennas

Supported Antennas

Table B-1 lists the antenna types and antenna sizes which are supported for the Rosemount™
Tank Gauging Safety System.

Table B-1. Supported Antennas and Antenna Sizes.

Antenna | AntennaType Antenna Type Ante'nna Size Antenna Size
(Code) No. (inch) No.
H 2001 Horn n/a") n/a
1P 3002 Parabolic n/a n/a
5001 Pipe Array Fixed 5 0
5001 Pipe Array Fixed 6 1
5001 Pipe Array Fixed 8 2
5001 Pipe Array Fixed 10 3
5001 Pipe Array Fixed 12 4
" 5002 Pipe Array Hatch 5 0
5002 Pipe Array Hatch 6 1
5002 Pipe Array Hatch 8 2
5002 Pipe Array Hatch 10 3
5002 Pipe Array Hatch 12 4
6001 LPG 150 psi, valve n/a n/a
6002 LPG 150 psi n/a n/a
S 6011 LPG 300 psi, valve nja nja
6012 LPG 300 psi nja nja
6021 LPG 600 psi, valve nja nja
6022 LPG 600 psi n/a n/a
7041 Cone 4” PTFE n/a nfa
7042 Cone 4” Quartz n/a n/a
. 7061 Cone 6” PTFE n/a nfa
7062 Cone 6” Quartz n/a n/a
7081 Cone 8” PTFE n/a n/a
7082 Cone 8” Quartz n/a n/a
11 7501 Cone Pipe PTFE (17, 27) n/a n/a
12 7502 Cone Pipe Quartz (17, 2”) n/a n/a

(1) n/a=notapplicable
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Appendix C  Safety System Identification

C.1

Valid software and hardware versions:

. Rosemount™ 5900 software version 1.2, 1.B3, 1.C0, 1.D0, 1.E0

" SIL Baseline BS3, BS4 (see main label)

A Rosemount Tank Gauging Safety System is identified by a unique SIL Baseline as specified in

the Functional Safety Certificate. The Baseline contains information about correct version of
hardware, software, and other relevant configuration items.

Baseline 3 and 4 for Rosemount 5900S or Rosemount 2410 can be combined.

Note
For configuration software TankMaster WinSetup, versions according to Table C-1apply.

Table C-1. TankMaster WinSetup Software Versions

Function WinSetup version

SIL support 6.A2

dry-run support 6.4

support for cone antennas 6.B6

SIL High Alarm Test 6.CO
Deviceld

The Device Id of a Rosemount 5900 gauge with 2-in-1 option consists of two parts: “xxx-yyy”,
where “xxx” is the Device Id of the primary device and “yyy” is the Device Id of the secondary
device.

Example
Device Id: 443-438
Primary Device Device Id: 443

Secondary Device Device Id: 438

Safety System Identification
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C.2 Baselines

Ensure that the SIL Baselines for the Rosemount 5900 Radar Level Gauge and the Rosemount
2410 Tank Hub are identical when a new Rosemount Tank Gauging Safety System is installed.

Figure C-1. Rosemount 5900 Main Label

5900S RADAR LEVEL GAUGE

[ R
TAG:

SIN:

MFG (yymmdd):

L J1—
Prim. Device ID;
Sec, Device |D:

L Model code

Serial no.

)

—(SIL Baseline and SIL Level

DeviceID ——

IC: 2627A-5300
FCC ID: KBC5800
ENCL. TYPE 4X,
IPE6, IPET

T
| FISCO FIELD DEVICE AND ENTITY
|5 ISCLLILIEDV.1

GPA B C,D,EFGT4
|0 CLIZone 0AEXRICT4 G ARG
IO CL1Zome 071 AEx i IIC T4 GalGo
10 DIPCLWILDIV. 1, GPE FAGTS
| AVE. TEWF. LIMITS -50°C T0 +80°C

|ENTITY o
FOR EACH CH: Uk 30V, I 300mA

P 1.3W, Ct 1.1nF, Lt 1.50H

| FAH7UIS0030K

| SEAL NOT REQUIRED

| SEE CONTROL DRAWING DS240040-917

-
I
|
|
|
I
|
|
I
|
|

Figure C-2. Rosemount 2410 Main Label

( 2410 TANK HUB OPTIONS: [ @ —| |_

Modelcode —1| __ C | FISCO POWER SUPPLY  prioved [l
TAG: PﬁM_BU_ST== XP-AlS CL 1, DIV. 1, GP C & D; DIP CL WINL, DIV, 1,| | F
Serial no SIN: : ‘L1 I GPE F&G: CLIZONE 1 AEx/Ex deflb] lIB {
) : SEC.BUS:[ | | entmyiswo ”_E
MFG (yymmdd): SILOUT | | ACTIVE:XP-AIS CL 1, DIV.1GP C&D [
UNIT ID: —— lAcmrE: AEx/Ex de[la lIC] NB 1K

—_— RELAY OUT'E—-] Amb, Temp. Limits -50°C to +70°C

@IL Level and SIL Baseline >—E :l Temp. Code T4 | | F
______ SEAL NOT REQUIRED J L

\ ENCL. TYPE 4X, IPG6, IP67 MAINS: 24 - 43\ === OR 48-240\ ~50/50Hz, 20W INSTALL PER CONTROL DWG 9240040-801

SIL2/SIL3

Check the Model code and the SIL Level information on the main label to ensure that the
ordered SIL Level corresponds with the shipped Rosemount Tank Gauging Safety System

devices.
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C.3 SIL Level

Verify the correct SIL level (SIL 2/SIL 3) as illustrated in Figure C-3.

Figure C-3. Rosemount 5900 Terminal Block with SIL Label

SIL2/SIL 3 label

: TANK BU! S|L3|
IN

A

\

| \

| PRIMARY |SECONDARY 1

1 TANKBUS TANK BUS |
out IN

IFB+ FB- | FB+ FB-

|||_

|||_

The Rosemount 5900 has different terminal blocks for the SIL 2 and SIL 3 options. The SIL 3
optionincludes two separate level gauges which need to be configured individually as described
in “Safety alarm setup” on page 19. Check the label in the terminal block to ensure that the
Rosemount 5900 has the right option for the required SIL safety level.
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Appendix D

In the Safety Alarm and other windows the current measurement status is presented in the
Measurement Status field. In case of an error, it displays a status code in hexadecimal format
according to Table D-1.

SIL Measurement Status

In normal operation the SIL Measurement Status is equal to zero.

Figure D-1. SIL Measurement Status field

m Safety Alarm - LT-TK-1

Safety Status:
Safety Mode:

Change Status:

Test Safety Relay

SIL reference point

[} SIL High Alam Limit

¢ SIL Surface Distance

Safety Alarm Parameters
SIL High Alarm Lirnit:
SIL Surface Track Contral:

SIL Antenna Type:
SIL Antenna Type Mo:
SIL Antenna Size:
SIL Antenna Size Mo:
SIL Pipe Diameter:

SIL Calibration Distance:
SIL Hold Off Distance Adjustment:

SIL Mear Zone Distance:

SIL Amplitude Threshold [(Hold OFf):

SIL Amplitude Threshold [Mear Zone]:

SIL Amplitude Threshald:

SIL LPG Pin Distance:
SIL LPG Pin b ax Amplitude:

SIL Radar Sweep Mode:
SIL Radar Sweep Mode Mo:

SIL Minirnurm Alarm Time:

{"Change Paramete

1000

e

E5534

Horm
2001
5
1]
a

o o o

60000

400

(=1

ETSI

3

Change Safety Mode |

inch

e
e

e

S

Device Information

X

Device Type: B9005 RLG

Device Type Mo: 23

SIL Software Version: 1B2

SIL Software Version Mo: 1420201 Hex

Device Id: 375

SIL Manipulated Device |d: 9624

Device |d Checksum: 9333

SIL *write Config Counter: 14

SIL ‘write Atterpts Counter: 14

Measurement Information

SIL Block Update : I

SIL Surface Distance: 1877 mm

SIL Walid Surface Distance : es

SIL Used Hold Off Distance: 500 mim

SIL Disturbing Obj Distance: 0 mm

SIL Margin Echo Distance: 0 mm

SIL Surface Amplitude: 2221 m

SIL Disturbing Amplitude: 0 my

SIL Margin Echo Amplitude: 0 my

SIL Measurement Status: 0 Hex
Cancel Help

SIL Measurement Status

SIL Measurement Status

75



SIL Measurement Status
October 2019

Safety Manual
00809-0200-5100, Rev GC

Table D-1 lists possible measurement status messages that may appear.

Table D-1. SIL Measurement Status

Hexadecimal Value

Description

0x00000001 « Surface Amplitude peak detected in alarm area
* No peak detected

0x00000002 Other query is being processed. Wait for next
update. E.g. reading input/holding registers at the
same time as parameterization.

0x00000003 Contact Emerson Process

Management/Rosemount " Tank Gauging service
department

0x00000004 - 0x0000000F

Contact Emerson Process Management/Rosemount
Tank Gauging service department.
For exceptions see below:

0x00000008 No peak detected in this measurement
0x00000009 Alarm due to no peak found

0x00000010 - 0x000000F0 Information only

0x00000180 Single measurement failure (sweep failed). Wait for

another update of measurement data.

0x00000200 - 0x00000F00

Contact Emerson Process Management/Rosemount
Tank Gauging service department

0x00001000 - 0x0000F000

0x00008000 Important!
0x00008008 Important!

Information only except for the two cases listed
below:

Diagnostics performed. Wait for another update of
measurement data.

0x00010000 - 0x000F0000

Contact Emerson Process Management/Rosemount
Tank Gauging service department

0x00100000 - 0x00F00000

Not used

0x04000000

PM Device Error

0x01000000 - 0x03000000

0x05000000 - 0x0F000000

Contact Emerson Process Management/Rosemount
Tank Gauging service department

0x10000000 - 0xFO000000

Not used

Several messages can be combined. If, for example, the two messages Amplitude peak detected

in alarm area and PM Device Error appear simultaneously the result would be:

0x00000001 Hex + 0x04000000 Hex = 0x04000001 Hex.

Contact Emerson Process Management/Rosemount Tank Gauging service department to report

failures.

76

SIL Measurement Status




Safety Manual Disabling the SIL High Alarm
00809-0200-5100, Rev GC October 2019

Appendix E Disabling the SIL High Alarm

Ensure that appropriate measures are taken to prevent overfill in case the SIL
High Alarm is disabled.

The Disable SIL High Alarm function may be useful in dry-run applications when only SIL Low
Alarm Limit is needed.

Two options are available for disabling the SIL High Alarm:

" Option “0” disables SIL High Alarm Limit. The alarm will still be triggered if the gauge
loses track of the product surface.

" Option “1” may be used to avoid false alarms in case the gauge loses track of the
product surface for short periods of time.

Note

Make sure that the product surface is detected by the Rosemount™ 5900 gauge prior to
disabling the SIL High Alarm.
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To disable the SIL High Alarm Limit function:

1. Ensure that the safety system is unlocked, i.e. in the Not Approved state (see
“Changing the current alarm configuration” on page 45 for information).

2. In the Safety Alarm window, click the Change Parameters button to open the Change
Safety Alarm Parameters window.

SIL High Alarm Limit

[31 Change Safety Alarm Parameters - LT-TK-

Safety Alarm Parameters Device Information

SIL High Alarm Limit: |Disabled [Type 0] j Device Type: B900C RLG

Safety Status: Alarm

0 mm Device Type Mo: 23
Satelylliaile: HotZnpraver SIL Low Alarm Limit: BO00 mm SIL Software Yersion: 1B3
. SIL Software VWersion Mo: 1420305 Hex

Ehanaetsintus o SIL Antenna Type: [Cone & inch FTFE I B i —
SIL Antenna Type No: LTy SIL Manipulated Device Id: B315

SIL Antenna Size: 5_[ojneh Device Id Checksum: 3333

Sl A.ntenn.a BB o SIL *write Config Counter: 20

Sl (A DEmE e g SIL 'wirite Atterpts Counter: 1

SIL Calibration Distance: 0 mm Measurement Information
SIL reference peint . -
SIL Hold Off Distance Adjustment: 0 mm SIL Block Update : ==
SIL Mear Zone Distance: 0 mm SIL Surface Distance: 3954 mm
SIL Walid Surface Distance : es

SIL High Alarm Limit

SIL Amplitude Threshold [(Hold OFf): BO000 m
SIL Amplitude Threshold [Mear Zone]: o my SIL Usged Hold Off Distance: B00 mm

The following options are available for disabling the SIL High Alarm Limit:

Table E-1. Options for disabling SIL High Alarm Limit

Option Description

0 Disables SIL High Alarm Limit.

1 Disables SIL High Alarm Limit and no SIL High Alarm will be triggered if
the Rosemount 5900 gauge loses track of the product surface.

3. In the “SIL High Alarm Limit” drop-down list, choose the desired option (see Table E-1)
and click the Apply button to store the configuration.

4, Change Safety Mode to “Approved”. See “Safety alarm configuration procedure” on
page 32 for more information.
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Appendix F Cone Pipe Antenna

Table F-1 provides recommended settings of Calibration Distance and Pipe Diameterfor Cone Pipe
Antennas. Due to minor imperfections of the actual pipes, these figures may need to be slightly
adjusted in order to minimize deviations between actual and measured SIL Surface Distance.

Table F-1. Antenna and pipe configuration

Antenna | Calibration Distance Nominal Pipe
Diameter
Cone Pipe 17 -15mm 30 mm
Cone Pipe 2” -5mm 56 mm

Please note that for small pipes it is important to set correct pipe diameter to avoid scale factor
deviations. For pipe diameters of 1inch and 2 inch, a diameter error of one millimeter may
typically result in a level measurement error of up to 15 mm for a pipe length of 3 meters.
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AppendixG ~ Dry-run Configuration

This section describes the recommended procedure to configure the SIL Safety System for
Dry-run applications.

Prior to setting up the SIL Safety System for Dry-run it
has to be installed and configured as normal.

1 . g:tﬁ?“ﬁ':g‘:;tﬂ:ﬁ?tho'd The Dry-run configuration aims at specifying the SIL
3 Produgct surface Low Alarm Limit as well as optimizing the SIL Used

@ Hold Off Distance and SIL Amplitude Thresholds.

Amplitude

The Hold Off Distance should be as large as possible
©) to avoid impact from noise in the upper part of the
tank. By adjusting SIL Amplitude Thresholds to
appropriate values, noise will be filtered out to ensure
that the product surface is detected at all times.

L,

Distance

) 1. Define the Minimum Operation Distance for the
Amplitude application. This is the Distance from the bottom of
1 ©) the flange to the maximum filling point of the Tank
1. Minimum operation distance in normal operation.

2. Specify asafety margin to ensure that there will be a
sufficient gap between the SIL Hold Off Distance
and the Minimum Operation Distance. A margin of
50-100 mm should be sufficient in most cases. This
will make sure that no false alarms will be triggered
in case of minor measurement errors near the

T maximum filling point.

Distance

) 3. Calculate the recommended new SIL Used Hold Off
Amplitude Distance by subtracting the safety margin from the
. D E Minimum Operation Distance:

c : SIL Used Hold Off Distance C= D - safety margin

A. SIL Antenna Hold Off
B B. SIL Hold Off Distance Adjustment SIL Hold Off Distance Adjustment B=C- A
> C. SIL Used Hold Off Distance

D. Minimum operation distance

E. Measurement range Tip! SIL Antenna Hold Off A can be found in the Safety
Alarm window.

A=SIL Used Hold Distance - SIL Hold Off Distance
Adjustment

L,

Distance

Dry-run Configuration 81



Dry-run Configuration
October 2019

Safety Manual
00809-0200-5100, Rev GC

Amplitude 1. SIL Low Alarm Limit
A 2. Echo from product surface
3. 2.SIL Used Hold Off Distance

i @

@
SIL Amplitude Threshold = 2000 mV /j

L

Distance

4. Specify and configure the SIL Low Alarm Limit.

5. Disable the SIL High Alarm Limit:
SIL High Alarm Limit= Disabled (Type 0).

Warning! Ensure that appropriate measures are taken
to prevent overfill when the SIL High Alarm is disabled.

6. Setthe SIL Amplitude Threshold =2000 mV.

7. Adjust the SIL Calibration Distance as described in
Safety alarm setup [ Step 2: Calibration of surface
on page 35.

Note! The product surface should be slightly below the
SIL Low Alarm Limit in the Tank. There are two reasons
for this:

a) calibration should be performed at this point in the
Tank to ensure highest accuracy at the SIL Low Alarm
Limit

b) to make sure that appropriate SIL Amplitude
Thresholds will be set based on the signal strength at
this point

1. SIL Near Zone Distance
2. SIL Used Hold Off Distance

Amplitude 3. SIL Amplitude Threshold (Near Zone)

A @

* T Distance

8. Open the Tank Scan window to get an overview of
how much noise that exists in the Near Zone
region, i.e. the region below the SIL Used Hold Off
Distance.

Tip! To open Tank Scan: right-click the Rosemount
5900 icon and select Properties>Advanced
Configuration>Tank Scan.

9. Findthe distance at which the amplitude is less than
200 mV in the region below the SIL Used Hold Off
Distance.

10. Add about one meter to the found distance and
enter this value as the SIL Near Zone Distance.
In case the amplitude is not above 200 mV
anywhere below the Hold Off region, add one
meter to the SIL Used Hold Off Distance and set this
distance as the SIL Near Zone Distance.

11. Configure the SIL Amplitude Threshold (Near
Zone) to at least 4 times the highest amplitude in
the Near Zone below the SIL Used Hold Off
Distance. It is recommended to set the SIL
Amplitude Threshold (Near Zone) to 2000 mV or
more even if 4 times the highest near zone
amplitude is less than that.

Note! It is important to convert distance values
presented in the Tank Scan window to the correct SIL
Distance values. This may be applicable for tanks with a
hand dip nozzle. The tank geometry configuration may
include a G Distance, i.e. the Tank Reference Point and
Gauge Reference Point are located at different
positions.

82

Dry-run Configuration



Safety Manual
00809-0200-5100, Rev GC

Dry-run Configuration
October 2019

Amplitude

1. SIL Near Zone Distance

2. SIL Used Hold Off Distance

3. SIL Amplitude Threshold (Near Zone)
4. SIL Amplitude Threshold

5. SIL Surface Amplitude

A @

®

>2000 mV

®

UIL,

Distance

12.

13.

14.

Set SIL Amplitude Threshold = 1400 mV. Verify that
this value is less than 25% of the SIL Surface
Amplitude and three times the SIL Margin Echo
Amplitude as described in “Final adjustment of
amplitude thresholds” on page 39.

Verify safety alarm parameters as described in
Safety alarm setup [ Step 4: Verify safety alarm
parameters on page 40.

Itis important to open the SIL Safety Alarm window
to verify that there is no SIL Margin Echo above the
SIL Surface Distance. The SIL Surface Distance
should be accurate within +50 mm. If not, check
tank geometry parameters and pipe diameter and
adjust if needed.
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