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Analysis

Functional safety manual

Soliphant M with

Registration

electronic insert FEM51

Level Limit Measuring System

Systems Services Solutions

Components

i

Application

Overfill protection or operating maximum detection of
all types of solids in tanks to satisfy particular safety
systems requirements to IEC 61508.

The measuring device fulfils the requirements
concerning
m for safety functions up to SIL 2
m explosion protection by intrinsic safety or flameproof
enclosure
m EMC to EN 61326 and
NAMUR Recommendation NE 21.

SD203F/00/en
71020791

Your benefits

m For overfill protection up to SIL 2
— Independently assessed (Functional Assessment)
by exidato [EC 61508
= No calibration
m Protected against outside vibration
m Easy commissioning
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SIL declaration of conformity
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SIL-05002b/00/a2

SIL-Konformitdtserklarung
Funktionale Sicherheit nach IEC 61508

SIL Declaration of Conformity
Functional safety according to IEC 61508

Endress+Hauser GmbH+Co. KG, Hauptstrae 1, 79689 Maulburg
erkldrt als Hersteller, dass der Fiillstandgrenzschalter fiir Schiittgiiter (Seriennummer XXXXXXXXXXX )
declares as manufacturer, that the level limit switch for bulk solids (Serial number XXXXXXXXXXX )

Soliphant M FTM5.-
+ Electronic insert FEM51

+FEMS1

fur den Einsatz in Schutzeinrichtungen entsprechend der IEC 61508 geeignet ist, wenn die
Sicherheitshinweise und nachfolgende Parameter beachtet werden:
is suitable for the use in safety-instrumented systems according to IEC 61508, £f the s ety instrucNghs
and following parameters are observed:
Gerdt/Product Soliphant M
D

Schutzfunktion/Safety Function Uberfﬁllsicherung/o%’rﬁ p}otee&io\n

A G,

Priifintervall/Proof test interval <1 ]ahr/}&{r \ ]
Gerdtetyp/Device type B N

HFT 0 (einkar(aligz’Wﬂ{endﬁ&{/single}\t{annel@
S

SFF \ Xgl%

PFD,, " 7\ olozsh\o2 / >

/N
- A~ \ 257\553 [ ~

D

o \/) 8o FIT

g L / ) 36 FIT
MTBE,, ? / \J / \ \7 137 Jahre/years
84.0N / The
ern, g

"I Die Werte entspr, SILY nach I1SA $84.00/ The patfies comply with SIL 2 according to 15A S84.01
*,gemiB Siemeps SN29500, dinschlieRlici\Fehl auBerhalb der Sicherheitsfunktion liegen/

acoqrding #6 Siemens SN29 including utside the safety function

Das G¢ra wurde in eihe
The deticeNyas assessed i

igen Functional Safety Assessment unabhingig bewertet.
pendently in a complete Functional Safety Assessment.

aulbuxg, 2142.2006
Endregs+HguSer GmbH+Co. KG

v T W

Leitun Zertifizierungsstelle
anagement Certification Department

W

Leitung Entwicklungsprojekt
Management R&D Project

Endress+Hauser

People for Process Automation

SIL05002b-en
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Functional Assessment Report

‘exida. com’

Management summary

The Functional Safety Assessment of the Endress + Hauser Maulburg, Soliphant M
development project, performed by exida consisted of the following activities:

- exida assessed the development process used by E+H Maulburg for this development
project against the objectives of IEC 61508 parts 1 to 3.
All objectives have been successfully considered in the E+H Maulburg development
process for the level switch Soliphant M.

- exida assessed the development process by an detailed development audit which
investigated the compliance with IEC 61508 of the processes, procedures and
techniques as implemented for the E+H Maulburg level switch Soliphant M development.
The investigation was executed using subsets of the IEC 61508 requirements tailored to
the work scope of the development team.

The objectives of the standard are fulfilled by the E+H Maulburg, for the level switch
Soliphant M development project.

- exida assessed the safety case prepared by E+H Maulburg against the technical
requirements of IEC 61508 for a type B subsystem.
The safety case demonstrated the fulfiliment of the technical requirements of IEC 61508
for the level switch Soliphant M development project.

Some areas for improvement were identified which are generally required to formally show the
compliance to IEC 61508. However, because of the size of the project (limited number of
peopie) and the low complexity / limited size of the product, E+H was able to demonstrate that
the objectives of the related areas have been successfully met.

The result of the Functional Safety Assessment can be summarized by the following
statements:

The audited E+H development process tailored and impiemented by the Soliphant M
project related to Hardware and Software development comply with the relevant safety
management requirements of IEC 61508 SIL 2.

The assessment of the FMEDA, which is performed according to IEC 61508, has shown
that the level switch Soliphant M has a PFD,yg within the allowed range for SIL 2 (HFT=0)
according to table 2 of IEC 61508-1 and a Safe Failure Fraction (SFF) of more than 90%.

This means that the level switch Soliphant M is capable for use in SIL 2 applications.

W"“

Audun Opem, Senior Project Manager

Dipl.-Ing. (Univ.) Rainer Faller, Principal Partner

LOO-FEM5xxxx-01-06-xx-en-001
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Introduction

Note!
For general information about SIL please refer to: www.endress.com/sil

and in the Competence Brochure CP002Z "Safety in the Process Industry — reducing risks with SIL"

Structure of the measuring system with Soliphant M
with FEM51

Level limit measuring system

The measuring system is displayed in the following diagram (example).

Soliphant M

Electronic insert

LOO-FTM5xxxx-16-06-xx-en-001

Soliphant M with electronics insert FEM51: two-wire AC connection with thyristor output

Safety function

The safety function only applies to MAX safety (overfill protection).
The thyristor output is blocked (residual cutrent < 10 mA) when:

m The switch point is exceeded (level exceeds response height)
m A fault occurs
» The mains voltage fails

The measuring range of Soliphant M depends on the medium, mounting location and fork length.

The detection range is within the length of the fork and depends on the weight of the medium and the resulting
type of fork:

m Standard fork with a length of 155 mm (Density of medium > 10 g/1) and
m Short fork with a length of 100 mm (Density of medium > 50 g/1)

Endress + Hauser
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Permitted versions of the Soliphant M with FEM51 for the safety function
The following combinations are permitted for the measuring system:

n FTMOS0-##HHEL#HHR# or FTMSO-HHHH L ###SH
n FTMOS 1R L #HHR# or FTMS | HHHHH L ###SH
n FTMO2-##HHH L #H#H#R# or FTMOS2-#HHHH L ###SH

Permitted instrument types (# = all instrument versions permitted excepting 9 and Y)

m Valid FW version (firmware): V01.01.00 or higher

m Valid HW version (hardware): V01.00 or higher

Safety function data

The mandatory settings and data for the safety function can be found in the Appendix (Page 9).

The measuring system reacts in < 0.9 s.

% Note!

MTTR is set at 8 hours under the condition that the electronics insert is on stock.
Safety systems without a self-locking function must be monitored or set to an otherwise safe state after
carrying out the safety function within MTTR.

Supplementary The following must be available for the measuring system:
device documentation
Technical Information Operating Instructions
Soliphant M FTM50, FTM51, FTM52 FTM50, FTM51
TI392F/00 KA229F/00
FTM52
KA230F/00
Relevant contents Connection data, Setting, configuration, remarks,
Installation instructions function tests

Settings and installation instructions

Installation instructions Please refer to the Operating Instructions (KA) for information regarding the correct installation of
Soliphant M with FEM51.
Since the application conditions have an effect on the safety of the measurement, pay attention to the notes in
the Technical Information (TI) and Operating Instructions (KA).

Refer to the following documentation for instructions on setting the instruments:

Setting description in documentation

Soliphant M FTM50, FTM51
KA229F/00

FTM52
KA230F/00

6 Endress + Hauser
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Settings for Soliphant M
with FEM51

Switch setting for the safety function: @
At0) ¥
MAX ~ @ OFF

MIN — <+ ON
”B One switch for safety mode
MAX  Overfill protection E E E E

MIN  Dry running protection

LOO-FTMS5xxxx-19-05-xx-xx-015
At One switch for switching delay

~ 0.5 swhen covered, 1.5 s when uncovered (short fork 1 s)

+—  5swhen covered, 5 s when uncovered

ﬁ] One switch for bulk density/density setting

° > 50 g/1 standard fork, > 200 g/1 short fork (high bulk density)
. > 10 g/1 standard fork, > 50 g/1 short fork (low bulk density)

% One switch for diagnosis

OFF  Diagnosis of abrasion and build-up switched OFF.
ON Diagnosis of abrasion and build-up switched ON.

m For additional density setting to high bulk density:

abrasion and build-up are indicated per LED at the electronic insert only
m For additional density setting to low bulk density:

output of "signal on alarm" for abrasion and build-up

Connectable load:

m For relays with a minimum holding power/rated power > 2.5 VA at 253 V (10 mA) or > 0.5 VA at 24 V
(20 mA)

m For relays with a maximum holding power/rated power < 63 VA at 253 V or 6 VA at 24 V

m Voltage drop across FEM51 max. 12V

m Residual current with blocked thyristor max. 10 mA

m [oad current max. 250 mA (short-circuit proof)

Overvoltage protection FEM51: overvoltage category III

Note!
The SIL evaluation for the Soliphant M comprises the complete device, including the electronics insert,
the tuning fork with piezo drive, the process connection and the internal wiring.

In applications with extremely strong external vibrations > 0.05 g2/Hz and light weight bulk solids < 600 gr/1
a functional test is recommended!

[t is recommended to leave the switching elements following the overfill protection in the safe state until the
alarm signal has been acknowledged.

Caution!
Changes to the settings at the electronic insert FEM51 after measuring system start-up can impair the safety
function!

Endress + Hauser
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Response in operation and failure

The response in operation and failure is described in the following documentation:

Setting description in documentation

Soliphant M FTM50, FTM51
KA229F/00

FTM52
KA230F/00

Failure rates of electrical components

The underlying failure rates of electrical components are specified for the useful lifetime according to
[EC 61508-2 Section 7.4.7.4. Note 3.

Repair

If a SIL-marked device that has been operated in a functional safety application fails, the "Declaration of
Hazardous Material and De-Contamination" form containing the appropriate information "Used as a SIL device
in a Safety Instrumented System" must be enclosed with the defective device when it is returned.

Recurrent function tests of the measuring system

The operativeness of the overfill protection must be checked periodicaly if the PFD,,, values given in the
Appendix are used.

The check must be carried out in such a way that it is proven that the overfill protection functions perfectly in
interaction with all components. This is guaranteed when the response height is approached in a filling process.
If it is not practical to fill to the response height, suitable simulation of the level or of the physical measuring
effect must be used to make the level sensor respond. If the operativeness of the level sensor/transmitter can
be determined otherwise (exclusion of faults that impair function), the check can also be completed by
simulating the corresponding output signal.

Caution!

Note the following points for the function test:

m Thyristor output switching can be checked by using a hand multimeter at the terminals or by observing the
overfill protection elements (e.g. horn, adjuster).

m As a positive test result, a covered tuning fork must be detected and trigger the alarm for overfill protection.

m [f fork covering is not detected during the recurrent test, the monitored process must be set to a
safe state by means of additional or other measures and/or kept in the safe state until the safety
system is repaired.

Endress + Hauser
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Appendix

Specific values and
wiring options for the
measuring system
Soliphant M with FEM51

The table show values and wiring options relevant to safety for the measuring system.

1oo1 architecture

Evaluated transmitter (FEM51)

MAX

LOO-FEM5xxxx-14-06-06-xx-001

SIL SIL2
HFT 0

SFF 91 %
PFD,y, 0.028 x 1072
(low demand mode of operation)

g 36 FIT
Ao 589 FIT
Mg 47 FIT
Ay 63 FIT
MTBF 137 years
Wiring scheme

A
=-1:11|a% CH1 T*‘%’T

LOO-FTM5xxxx-04-06-xx-xx-001

Recurrent test
e.g. approaching level

T, (test interval) as required; see table below

1001 structure

0,300x10™

0,250x10™

0,200x10™

Probability

0,150x10°

0,100x10°

0,050x10°

0,000x10° ;

10

— PFDavg

Test interval
[years]

LOO-FTM5xxxx-05-06-xx-en-001
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FMEDA Report
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