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1 Scope

Valves and the associated actuators are used to isolate pipelines in safety-instrumented systems. Alternatively, they can
also be used for pressure relief, i.e. by completely opening valves.

2 Validity of this manual

This manual applies to control valves manufactured by the following companies within SAMSON:
m SAMSON AG

® LEUSCH GmbH Industriearmaturen

m PFEIFFER Chemie-Armaturenbau GmbH

m VETEC Ventiltechnik GmbH

Refer to the manufacturer’s declarations in Appendix 1 of this manual for the valve models concerned.

The individual versions of the valves can be identified by their nameplates

SAMSON ]6;) ]8] ] EH[ ll;euz:;T:eplme is stuck on the diaphragm casing. It includes all details required to identify the
Oc € 12 13 O Fig. 1: Valve nameplate 2 Configuration ID
9 .
1.5 [ha s 1617 18119 20 3 Serial number
4 Actuator area
1...5 PED (Pressure Equipment Directive), "Art. 4, Abs. 3" 5 Bench range in bar
ID of the'noﬁﬁ'ed body, fluid group, and category 6 Bench range in psi
6 Type designation 7 Operating travel in mm
8 Material 8 Operating range in bar
9 Year ofAmonufacfure 9 Operafing range in psi
10 \Igtllll\‘ll:e[;ﬁez:ANSI: NPS - JIS: DN ... A/B 10 Perm?ssib|e SUPPlY Pressure P ?n bc_r
n Pressure rafina: 11 Permissible supply pressure p, ., in psi
DIN: PN - AN%I: CL-JIS: K 12 Symbol indicating fail-safe action
12 Order no. with modification index EZL Actuator stem extends (FA)

For after-sales service orders: AA prefix
. @ Actuator stem retracts (FE)
13 Position in order

For after-sales service orders: configuration ID W Manual override
14 Flow coefficient: 14 Connecting thread

DIN: Kys - ANSI: Cy - JIS: Cy
15 Characteristic:
%: equal percentage - Lin: linear - NO/NC: quick opening

15 Diaphragm material

16 Date of manufacture

16 Seat/plug seal: -
ME: rr?ek?l (see section 3.3) SAMSON 327] ‘ »‘:m o
HA: carbide metal - 12 6
ST: Stellite® facing |IIIIIII||IIIIII 7
KE: ceramic VoD 2 8
PT: soft seal with PTFE Serclno. 3 AL 14 9
PK: soft seal with PEEK 16 1 10 "

17 Seat code (trim material) - On request Fig. 1: Nameple

18 Pressure balancing:
DIN: D - ANSI: B - JIS: B

19 owdvider, Example of a nameplate for a Type 3241
20 Country of origin Valve with Type 3271 or Type 3277 Pneumatic
21 PSA version Actuator manufactured by SAMSON AG
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3 Intended use of this manual

This manual is intended to assist planners and operators during the integration of control valves into a safety loop as
part of the safety function and to enable them to safely operate control valves.

This manual contains information, safety-related data and warnings concerning the functional safety in accordance
with IEC 61508 and concerning the application in the process industry in accordance with IEC 61511. It does not con-
tain any particular details on other safety requirements, such as explosion protection or electrical safety.

Safety-instrumented systems are to be commissioned and maintained by qualified personnel only. Refer to the corre-
sponding mounting and operating instructions of the valve.
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4 General aspects of functional safety

4.1 Standards, terms and abbreviations
Abbreviation | Designation Description
SIL Safety Integrity Level One of four discrete levels for specifying the safety integrity requirements
of the safety functions to be allocated to the E/E/PE safety-related systems,
where SIL 4 has the highest level of safety integrity and SIL 1 has the lowest.
MTBF Mean Time Between Failures Mean time between two failures
MTTR Mean Time To Restoration Mean time between the occurrence of a failure in a device or system and its
repair
HFT Hardware Fault Tolerance Capability of a functional unit to continue executing the demanded function
in case of faults or deviations.
Ay Failure rate for all safe detected
failures
- Failure rate for all safe undetected failures
Ay Failure rate for all dangerous detected failures
Ay, Failure rate for all dangerous undetected
failures
SFF Safe Failure Fraction Fraction of non-hazardous failures, i.e. the fraction of failures without the
potential to set the safety-related system to a dangerous or impermissible
state.
PFD,,, Average Probability of Failure on Average likelihood that a dangerous safety function failures occurs on
Demand demand.
T, Test Interval between life testing of the safety Average likelihood that a dangerous safety function failures occurs on
function demand.
Low demand Low demand mode of operation Low demand mode is where the frequency of demands for operation made
mode ona sofety-re|dfed system is no greater than one per year and no greater
than twice the proof test frequency.
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Abbreviation | Designation Description

MooN Voting “M out of N“ (e. g. 2003) Classification and description of the safety-related system regarding redun-
dancy and the selection procedure used.
¢ “N” indicates how often the safety function is carried out (redundancy).
e “M” determines how many channels must work properly.
Example: Pressure measurement in 1002 architecture
A safety-instrumented system decides that a specified pressure limit has
been exceeded if one of two pressure sensors reaches this limit. In a Tool
architecture, there is only one pressure sensor.

MooND Voting “M out of N with diagnostics

Relevant standards

Norm Designation

IEC 61508 Functional safefy of e|ecfricq|/e|ectronic/pro-
Parts 1to 7 grammable electronic safety-related systems
IEC 61511 Functional safety — Safety instrumented systems
Parts 1 o 3 for the process industry sector

VDI 2180 Safeguarding of industrial process plants by
Parts 1 to 5 means of process control engineering

Terms and definitions

Term Definition
Dangerous failure Failure with the potential to set the safety-related system to a dangerous or inoperative state.
Sofety-re|ctfed system A sctfety-rebfed system carries out the scfefy functions needed to establish or maintain a safe state,

e.g. in a plant.
Example: Pressure measuring instrument, logic unit (e.g. limit switch) and valve form a safety-related system.

Safety function A defined function carried out by a safety-related system in order to establish or maintain a safe state of
the plant, under consideration of a specified dangerous incident.
Example: Pressure limit monitoring
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4.2 Determining the safety integrity level

The achievable safety integrity level (SIL) is determined by the following safety-related data:

m Average probability of failure on demand (PFD,,)

m Hardware fault tolerance (HFT)

m Safe failure fraction (SFF)

The following table in accordance with IEC 61508 and IEC 61511 shows how the safety integrity level (SIL)
depends on the average probability of failure on demand (PFD,,). It is based on low demand mode of
operation, i.e. the frequency of demands on a safety-related system is no greater than once per year.

Safety integrity level (SIL) PFDavg (low demand mode)
4 >10°to < 10
3 > 1010 < 103
2 > 102 to < 102

1

> 102 to < 10

PFD, in low demand mode of operation according to IEC 61508-1, Table 2

The sensor, logic unit and final element form a safety-related system that performs a safety function.

Sensor Logic unit Final element
e.g. pressure eg. PLC e.g. valve

measuring instrument

PFD <X% <X% <X%

The average probability of failure on demand (PFD,,, = sum of sensor, logic unit and final element failures) must be within
the range of the demanded safety integrity level (SIL) in case of demand as listed in the above table.
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4.3 Hardware fault tolerance

In the process industry, the achievable SIL classes for sensors, final elements and non-programmable logic modules,
such as isolating amplifiers and relays, are restricted in accordance with [EC 61511 as shown in the following table.

Safety integrity level (SIL) Minimum required hardware failure tolerance (HFT)
1 0

2 1

3 2

4 Special requirements (refer to IEC 61508)

Minimum required hardware failure tolerance (HFT) according to IEC 61511-1, Table 6, for the process industry

The minimum required hardware failure tolerance can be decreased by one if the following requirements are met:
m The device is proven in use.
= Take this info account when selecting devices!

m The device only allows process-relevant parameters to be set, e.g. measuring range, upscale or downscale function
in case of failure.

= Final elements do not have any configurable functions.
m The process-relevant parameters of the device are access-protected, e.g. by jumper or password.
= Final elements do not have any configurable functions.

m The function requires a SIL less than 4.

A final element has a single-channel design, resulting in a hardware failure tolerance (HFT) = O. This results in a single-
channel application up to SIL 1 or up to SIL 2 for proven-in-use devices.

At least two redundant devices are required for SIL 3 with proven-in-use devices.
At least three redundant devices are required for SIL 3 without proven-in-use devices.
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5 Intended use of control valves in
safety-instrumented systems

The reliability of mechanical components is significantly affected by the operating condi-
tions and, as a result, by systematic failures. This needs to be taken into account when
selecting and sizing devices.

Safety-instrumented function

During normal operation, the signal pressure is applied to the pneumatic actuator. To
meet the requirements of the safety-instrumented function, the actuator is usually vented
by a solenoid valve. The force of the actuator springs moves the valve to its end position,
i.e. the valve is either completely opened or closed.

The end position of the valve must not be impeded by mechanical equip-
ment, such as travel stops or handwheels, under any circumstances.

When the signal pressure is applied to the actuator again, the valve moves to the corre-
sponding position. If the actuator is to be locked after a case of demand, this must be
ensured by the operator using suitable mean:s.

Features of final elements

m Contact with the process media may cause systematic failure and, as a result, affect the
safety-related availability of the safety-instrumented systems. The influence of specific
process conditions must be analyzed and taken into account during sizing and main-
tenance.

These conditions arise from process requirements. To rule out systematic failure, we re-
commend creating a loop data sheet according to the German standard VDI 2180-5,
section 4 (recommendations for final elements).

In case of doubt, consult the manufacturer for valve sizing.

To reduce systematic failure, diverse redundancies may be advantageous (e.g. globe
valve and ball valve).

Responsibility

A\

Operator

Operator

A\
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®m The joint use of a control valve within the safety loop by a control loop of a basic
process control system makes it possible to increase the diagnostic coverage of the
safety-instrumented system. This joint use can lead to additional risk. This aspect must
be taken info account in the risk analysis.

m Online fests, such as the partial stroke test and other diagnostic processes integrated
into the valve positioner, can be regarded as state-of-the-art test methods. They can
be used to lengthen the proof test interval or to improve the safety margin (discovery
of undetected systematic failures).

VDI 2180-5, section 4 provides special instructions.

Avoiding systematic failure

To avoid systematic failure, the user must take into account the following application-
specific factors besides the manufacturer specifications:

m Corrosion (destruction primarily of metals due to chemical and physical processes)

m Material fatigue, e.g. in bellows seals

® Wear induced by the process medium

m Abrasion (material removed by solids contained in the process medium)

® Medium deposits

m Aging (damage caused to organic materials, e.g. plastics or elastomers, by exposure
to light and heat)

m Chemical attack (organic materials, e.g. plastics or elastomers, which swell, leach out
or decompose due to exposure to chemicals)

If no experience data exist for the devices used, a visual inspection of the safety equip-
ment must be performed after a short time in operation.

Responsibility

Operator
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5.1 General control valve requirements

For each application, the user must specify the following conditions:

® Maximum/minimum transit ime OPEN = CLOSED or CLOSED => OPEN
m Permissible leakage rate

® Maximum/minimum supply pressure of the compressed air network

® Air capacity available in relation to pressure
= Connecting pipe cross-sections must be adhered to.

Nominal size (connection length < 2 m)

Kys coefficient

0.16 - 0.32 14 4.3 -
Connection

Pressure (bar) | 4 1 and 3 4 9

>1.4 >DN 6 >DN 8 >DN 10

>2.5 >DN 6 >DN 8 >DN 4
>DN 4

>6 >DN 4 >DN 6

Note: A larger nominal size is needed when the connection length exceeds 2 m.

Example: Connecting pipe cross-sections required for SAMSOMATIC Type 3963 Solenoid Valve

SAMSON uses calculation methods to predict the transit time and to size the pneumatic
hook-up. SAMSON can support users in selecting devices on request.

The seat shut-off performance (leakage rate) must be tested at regular intervals by

m performing plausibility checks while the process is running or

® measuring it on a leakage test bench.

The type of test depends on the application.

The external leakage (fugitive emissions) must be tested at regular intervals, e.g. by spray-
ing with foaming agent.

The conditions depend on the process requirements.

Responsibility

Operator

Manufacturer

Manufacturer

Operator
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5.2 Globe valve requirements Responsibility
m If there is a risk of solids contained in the process medium causing blockage, Operator
a strainer must be fitted.
Safety equipment with fail-open action must not be operated with A
strainers.
m To reduce friction, it is preferable to use spring-loaded stem packings. Adjustable stem Operator
packings are fo be tightened by qualified staff only to prevent the stem from beco-
ming blocked.
m To prevent corrosion of the actuator springs, measures must be taken to prevent water
or moisture from entering the actuator. Such measures include fitting a venting pipe or A

air purging of the actuator’s spring chamber.

]

= J

> ; >]

Example: Example:
Control and quick-acting shut-off valve with air purging of the ~ On-off valve with air purging of the actuator’s spring chamber

actuator’s spring chamber

m Suitable measures must be taken to ensure that the venting port of the solenoid valve Manufacturer/
is kept open.

operator

Example: Venting pipe on the solenoid valve
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m It is essential to check the actuator forces to ensure that the valve can overcome
the process pressures to reach its fail-safe position.
This can be checked by the manufacturer if requested.

m The actual actuator forces must not close the valve against a pressure which is 1.5
times above the nominal pressure (PN) of the p|cm’r or valve.
If this actuator force restriction cannot be implemented, an excess pressure valve is

necessary for valves connected in series to prevent that the permissible operating
pressure is exceeded.

Example: Valves connected in series

m It is essential to observe the prescribed direction of flow (arrow on the valve body) of
globe valves.

Responsibility

A\

Manufacturer/
operator

Operator

A\
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5.3 Badll valve requirements Responsibility

m Note for ball valves that higher initial breakaway torques arise as the differential pressure Manufacturer
of the process medium rises, requiring higher actuator torques.

Differential pressure Ap (bar) 0 3 6 10 16 40
DN ?ﬁm) M, (Nm) M, (Nm)
15 60 3 5 5 5 8 9 11
25 240 5 10 10 10 14 18 28
40 450 10 20 20 20 26 35 52
50 450 15 30 30 33 36 42 73
80 750 25 60 60 66 72 86 144
100 750 40 90 90 105 120 140 251
150 3160 60 120 120 160 210 290 450

Max. permissible torque, required torques and initial breakaway torques

Example: Torque specifications for a ball valve

® Media, especially degreasing, swelling and fibrous media, may affect the torque. Operator
m The operating conditions, e.g. switching interval and the medium temperature, have A

an effect on the torques.
m The mounting of the valve and actuator is of vital importance. Manufacturer
m The permissible torques for the ball valve shaft, shaft adapter and bridge have been

verified by the manufacturer. As a result, the max. torque of the actuator (air or spring

torque) must not exceed these torques under any circumstances.
The corresponding specifications in accordance with DIN EN ISO 5211/DIN EN 15081
(NAMUR Recommendation NE 14) must be observed

Flange type FO3 | FO4 | FO5 | FO7 | F10 | F12 F14 F16 F25 F30 F35 F40 F48 F60

Maximum torque of the | ., | (3 | 1,5 | 550 | 500 | 1000 | 2000 | 4000 | 8000 | 16000 | 32000 | 63000 | 125000 | 250000
attachment flanges (Nm)

Maximum torque of the attachment flanges according to DIN EN ISO 5211
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5.4 Butterfly valve requirements

m On sizing actuators for butterfly valves, note that the actuator must provide suf-
ficient torque to overcome the breakaway torque and closing torque in closed
position as well as the dynamic torque in open position.

® On mounting the actuator on the butterfly valve, the breakaway torque of the but-
terfly valve in relation to the differential pressure and the permissible torque of the
butterfly valve shaft must be observed.

Perm. torque M in Nm at a differential pressure

Nominal size ' perm. torque Ap (bar)
M, .. (Nm)
DN NPS 0 bar 5 bar 10 bar 16 bar
80 3 280 40 43 45 51
100 4 280 48 54 59 67
150 6 505 91 106 114 157
200 8 785 190 219 269 288
250 10 785 320 364 433 480
300 12 1591 370 467 578 654
400 16 3215 690 903 1089 1239

Example: Required manufacturer specifications

m Note that high dynamic torques can arise at high differential pressures in the process
medium, pushing open the butterfly disc.

WA 100

Cipitinng el |degross|

X

Dynamic torque of butterfly valves in relation to the opening angle

Responsibility

Manufacturer

A\

Operator

A\
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® Media, especially degreasing, swelling and fibrous media, may affect the torque.

m The operating conditions, e.g. switching interval and the medium temperature, have
an effect on the torques.

® The mounting of the valve and actuator is of vital importance.

m The permissible torques for the butterfly valve shaft, shaft adapter and bridge have
been verified by the manufacturer. As a result, the max. torque of the actuator (air
or spring torque) must not exceed these torques under any circumstances.

The corresponding specifications in accordance with DIN EN ISO 5211/DIN EN 15081
(NAMUR Recommendation NE 14) must be observed. See section 5.3 on ball valve
requirements.

Responsibility

Operator

Manufacturer

A\
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5.5 Rotary plug valve requirements

m On sizing actuators, note that the actuator must provide sufficient torque to over-
come the closing torque in closed position as well as the dynamic torque in open
position.

m Adjustable stem packings are to be tightened by qualified staff only to prevent the
stem from becoming blocked.

m To prevent corrosion of the actuator springs, measures must be taken to prevent water
or moisture from entering the actuator. Such measures include fitting a venting pipe
or air purging of the actuator’s spring chamber.

m The proper mounting of the valve onto the actuator is of vital importance.

m The permissible torques for the valve shaft, shaft adapter and bridge have been
verified by the manufacturer. As a result, the max. torque of the actuator (air or
spring torque) must not exceed these torques under any circumstances.

The corresponding specifications in accordance with DIN EN ISO 5211/DIN EN 15081
(NAMUR Recommendation NE 14) must be observed. See section 5.3 on ball valve
requirements.

5.6 Proof tests and service life

m The proof test inferval and the extent of the test lie within the operator’s responsibility.
This must be documented correspondingly.

®m During the proof test, suitable means must be used to test the control valve to ensure
its proper functioning. Worn components must be replaced by original spare
parts from the manufacturer.

® The maximum service life must be specified.

m It is recommended to summarize the requirements of the proof test in a checklist.
Refer to Appendix 2 for an example.

Responsibility

Operator

A\

Manufacturer

Operator

A\
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6 Installation, piping and wiring

6.1 Mechanical and pneumatic installation

® During mechanical and pneumatic installation, the mounting and operating instructions
of the corresponding device must be observed.

The pneumatic connection must only be connected to instrument air networks that meet
the quality requirements in accordance with ISO 8573-1:2001, Class 3 or 4.

Compressed air quality according to 1SO 8573-1

Particle size and quantity Oil content | Pressure dew point
Class 4 Class 3 Class 3
<5 pm and 1000/m3 <1 mg/m® | =20 °C or at least 10 K below the lowest ambient tem-

perature to be expected

® The required minimum cross-sections of the supply air lines must be observed. Refer to
section 5.1 (General control valve requirements).
After mounting, the position of the filters or filler check valves on the valve accessories,
e.g. pilot valves, must be checked and, if necessary, corrected.

Example: Pilot-controlled Ex i solenoid valve (SAMSOMATIC)

m The prescribed mounting position of the devices must be observed.

m Booster valve ports not connected by pipe or hose must be protected properly against
dirt, water etc. from entering the device by using appropriate filters.

Responsibility

Operator

Operator
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6.2 Electrical installation

m Only cables with the prescribed outer diameter of the cable glands may be used.

m For EExi circuits the electrical cable data must comply with the data taken as
the basis during planning.

m Cable glands and cover screws must be fastened tightly to ensure that the degree of
protection is met.

® Only devices with suitable equipotential bonding may be connected.

m The installation regulations for the respective explosion protection measures must be
observed.

m Prior to start-up, the voltage must be checked to ensure that it meets the permissible
range.

m Prior fo start-up, the necessary verifications (verification of intrinsic safety) must be
available.

m The effect of disturbances to lines must be checked, especially
— disturbance caused by EMC influences and
— disturbance caused by capacitance influences when long lines are used (risk that
a solenoid valve remains energized).

m The special conditions specified in the explosion protection certificates must be
adhered to.

6.3 Installation of control valves

m Control valves must be installed free of stress and with low degrees of vibration.

m After installation, the flange joints must be checked for leaks.

m The pipeline must be rinsed prior to installing the control valve.

Responsibility

Operator

A\

Operator
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m To ensure the control valve functions properly, the pipeline must be designed to be
straight and without any manifolds or disturbances for a distance of at least six times
the pipe size (DN) upstream and downstream of the valve.

® |t must be checked whether the mounting position of the control valve complies with
the manufacturer’s specifications (operating instructions).

m The devices used must be checked to ensure they are suitable for use under the
prevailing ambient conditions (temperature, humidity etc.).

m While installing the control valves, sufficient space must be left to remove the valve
for maintenance.

m The wiring and function of devices must be documented in a wiring plan.

&5 A (W7 oy o
] ]
+81 [ 82| [xn1 [12] [s83 ] 8] 51 [ -52] [ear [-42 | [31 [ 32

\_{

Main cable route

(8 — Instrument air manifold

Example: Wiring plan for a control valve with positioner, solenoid valve and limit signals

Responsibility
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7 Applicable device documentation

Each control valve has a data sheet, mounting and operating instructions as well as a certificate of conformity in
accordance with the European Pressure Equipment Directive (PED) 2014/68/EU and, if applicable, an explosion
protection certificate. These documents are available in various languages on the Internet at www.samson.de,
www.vetec.de, www.pfeiffer-armaturen.com and www.leusch.de.

8 Appendix 1 - Manufacturer’s declarations

m Series 240 und 250 Globe Valves with Type 3271 and 3277 Pneumatic Actuators
(valve manufacturer: SAMSON AG)

m Type LTR43 Butterfly Valve with actuator
(valve manufacturer: LEUSCH GmbH Industriearmaturen)

m Series 1a and 1b Globe Valves with Type 3271 and 3277 Pneumatic Actuators
(valve manufacturer: PFEIFFER Chemie-Armaturen GmbH)

m Series 20a and 20b Ball Valves with Series 31a Actuator
(valve manufacturer: PFEIFFER Chemie-Armaturen GmbH

m Series BR 26d Ball Valve with Series 31a Actuator
(valve manufacturer: PFEIFFER Chemie-Armaturen GmbH)

m Series 14b and 14c Butterfly Valves with Series 31a or 30 Actuators
(valve manufacturer: PFEIFFER Chemie-Armaturen GmbH)

m Series 72 and 73 Rotary Plug Valves with Type AT, R and M Pneumatic Actuators
(valve manufacturer: VETEC Ventiltechnik GmbH)
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Competence in Functional Safety
Functional sqfefy of globe valves, rotary plug valves, ball valves and buﬂerﬂy valves

LEUSCH ...

Industriearmaturen

Herstellererklarung

iyl oWl o Firms

Manufacturer's Declaration
Tha manuisciorer

LEUSCH GmbH
Diegulatnirafie 10, 41477 Neuss
Charmany

Vo At=gpar Rogalieopan dor Bamn

hergky ceniles el Seres

LTR-43

wad i disugeinnien proumatinche Antiebe. disa die Garsle der
6 Bamealion K d Yerwiiung in sicherseligerciieimn
Syslomon noch TEE SE08 und B0 B1511 sraetrber gnd. D
Gorwe snd geoignel kor den Eirsalz i sicnerhe Bpenahioen
Arwendungen bis S 2 (enmings Dol und Si 3 (edundaie
Yiersehalung) pemcl IEC 8150

Dhar Pt tvwirin aricichn il der Bl dor Bolricks i il
i o ) kombried mi mnar BMEDA

8 o ;
LMo S8 wedetecwa
LAPEON R e s

LamBcd s dBRgeeius pnies
Lamida dangeus soumd

(PF Dhoyt b it resr Pridiong LO8E-03
HFT [+ ]
Greamipp ~

TIBEDT 14w

]
LABEDT Téw
o

Hutzbare Leberadponr  Hech IBC §1508-2 7.4 7.4 konnen
5 - 12 Jahfe angenciesen weordin 0aer ¢in Wi b
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Competence in Functional Safety

Functional sqfefy of globe valves, rotary plug valves, ball valves and buﬂerﬂy valves

dor 0.9, Baureihen Kir dia Verwendung in sicherhaitsg

System nach IEC 61508 und IEC 61511 sinsatzbar sind.

Din Gardite sind pasignet flr den Einsatz in sicharhals-
gerichisten Amwendungen bis SIL 2 (einzeines Geedd) und SIL 3
(redundante Verschaltung) gemd IEC 61508,

Dur Mackwais edalgie aul der Basis der Betriebsbewilhihedt
(proven in use) kombinksr mil siner FMEDA.

|wmhm5l.ﬂ

Lambda sale, undeleciad 2,0E-06 1t

Lambda sale, deleciad 4]

Lambida dangesmas, undalacbed 1,3E-07 e

Lambda dangesmus, datectsd 0

PFD (avg) bed jihricher Prifung 5,TE-4

HFT o

Gardibatyp A

Nutzbare Lebensdauer : Nach IEC §1508-2 7.4.7.4 kinnan

8 - 12 Jahna angénommen werden oder ain Werl banutzt

'wardan, der sich durch Betrisbsbewdhrung des Anwendars

argibt.
Jahre
Jahre

Slcherhwitstechnische Annahme:
Imwmwmm«mnmmmmm
die Sicherheitsstellung. (Falls Antrieb montiert).

Hinweis:

Durch Einsatz sines Stelungsregiars kann aina umfangeeichs
Diagnase auch im lufenden Batrieb durchgallhi werden. Damit
kann gich je nach Einsatzdall ein Diagnosegrad (dagnostic
‘coverage faclor) flr gefiihdiche Fehler von grifier T0 % ergeban.

Yoraussetrungen:

D Rsparaturzsit ist kisin gegenibar dor mittiersn Anfoedanings-
rate. Durchschnitsichs Beanspruchung in indusiriabier mgabung
durch Medien und Umngebungsbedingungen. Der Aswander Ist
iir bestimmungagamilen Gabrawch warantwortiich.

-

i Pfeiffer
Chemie-Armaturenbau GmbH Chemie-Armaturenbau GmbH
Herstellererkldrung Manufacturer’s Declaration

Hianmil bastitig! dis Firma Thea manutachuses

PFEIFFER CHEMIE-ARMATURENBAU GMEH
Hoogha Weg 41, 47906 Kempan
Germany
|for ety certifies that
Ventile/valves BR/Series 1a und/and 1b
dass die Gerte with the commesponding preumaltic actualors ane sultable for

use in safety instrumented systems acoonding to

IEC 61508 and IEC 81511.

Thee devices are sukable for use in salety-related appicaions
up b SIL 2 (singhe devica) and SIL 3 (redundant configuration )
Bcoording bo |EC 61508,

The evidence is based on proven in use combined with a
FMEDA,

Dwvica compliance with SIL 2 is hereby cortified.

Safoty-rolated data;

Lamt<da safe, undetocted Z0E06 e
Lambsdn safe, detocted o

Lamibda dangerous, undetacied 13E07 e
Lambda dangerous, dalscied i}

PFD () with annisal tests 5,7E-04

HFT [u]

Duvicas types A

Uksadul lifelime: According lo IEC 81508-2 section T4.74 a
usalul Balime of B — 12 years can bé assumed. Diher values
¢an be used basad on the USer's axpaniancs.

This resuits in;

Safe fallure fraction [SFF)
MTBF

MTEF jpgurcen

Diagnostic covernge (DC)

Intended wse must be observed:
-Operation instructions
~Requi for the insen,
(soe salaty manual)

Safety-related assumptions:

In casa of falune, the pheumatic Sciuslon is venlad,
causing the valve 1o move o s fal-sale position

(il actuator is mouslad).

Hote:

By using digital valves posilioneds, he user has BCosss bo
exiansive diagnoalic lunclions also whila the process s
REnNing. AS & resull tha dagnostic coverage tacior for
dangerous lailures can exceed T0% dapanding on e
applcation,

Preconditions:

Thie maan time bo repair B shor companad 1o i Svarags rale
‘of demand. Nomal exposure 10 indusirial enmvércnments and
fuids. The user ks responsible for ensuring thal the device is
usad a3 inbended.

4%
B Years
880 YBars
]

i s quaality

|Didar van E

22003000

QualitBissichaning/Cuality Assurance

Diadurm: Em.w

Tabelabuna/Sales M . Datac

FFEFFER Charmis-Armatarantay GmbH

mﬂﬂ‘bl’!n-ﬂ
F -4 TR Mmpan

Talndon: +48 [U2152 2005 3
Talelax: =43 ()2 1532 1580

Eingatragyss baim Amisgarioht Woaleld, HRS e W030
‘Geanchldtullitunr Qi -ing. Lorera Siclrernbaeng.

Emal inlolipleifer-amnatoren. com  Prolusistes: Sigrid Arshergar, D, Mg Kiesbo'




Competence in Functional Safety
Functional sqfefy of globe valves, rotary plug valves, ball valves and buﬂerﬂy valves

PFEIFFER
Chemie-Armaturenbau GmbH

Pfeiffer|

Herstellererkldrung
Hisemil basilitigh die Firma

der 0.5, Bauredien fir dia Versendung in sichereiisgerchielen
Syabem nach IEC 61508 und IEC 61511 einsalzhar sind.

Din Gerdle sind goesignet iir dan Einsatz in sichorhnits-
garichiaten Arwandungen bis SIL 2 (einzeines Geedt) und SIL 3
(medundanta Verschallung) gemal IEC 51508,

Der Machwels erfolgle auf der Basis der Batriebsbewdihrthait
[proven in use) kombiniert mit eines FMEDA.

Baschednigh wird hisemit SIL 2

|Sicherheitstechnische Kenndaten:

Lambda safe, undabscisd 1,3E-06 e
Lambda safe, daleched o

Lambda dangarous, undaleciod 1.2E-07 e
Lambda dangerous, delacied 0

PFD (avg) bed jihelichar Prifung BAE-04

HFT o

|Geriltatyp o

Mutzbare Lebensdauar : Mach IEC B1508-2 7.4.7.4 kénnan
B - 12 Jahee anganommen werden cdor sin Wrt banutzt
werden, der sich durch Betrdebsbewihrung des Arwenders
prgibd.

Sichorheitstechnische Annahme;
Im S3rfall wird der Antriob entiified, dadurch et das Ventll in
dia Sicherhoitssiellung, (Falls Aniriab montar)

Himweois:

Durch Einsalz eines Stellungsreghens kann eine umfangreiche
Diagnose auch im Bufenden Botrieb durchgeflihn werden. Damit
kann sich je nach Einsatriall sin Diagnosegrad (diagnostic
coverage tacion) e gefahiche Fehler von griler T0 % ergeben.

Yorsussetzungen:
Die Raparalurzeil st kisin gegeniber der mittioren Anfordenungs.

Manufacturer's Declaration
Tha manufacthser

PFEIFFER CHEMIE-ARMATURENEAU GMBH
Hooghe Weg 41, 47906 Kempan

Garmany
fir hanety cortifies that
Kugelhihne/ball valves BR/Series 20a undl/and 20b
dass dia Gensis with the Comaaponding pneumBatic aciuaiors s suiltabde for

u=a in salely insirumentad sysiems socording 1o
IEC 61508 and IEC 81511,

Tha dinvices are sultable for use in safety-relaled applcations
up b SIL 2 (single device) and SIL 3 (redundant configuration)
acconding to IEC &1508.

Tha arvidence ks based on proven in use combined with a
FMEDA

Device complianca with SIL 2 is hensty cortified.

Safety-related data;

Lamibda sale, undatected 1,3E-06 e
Lamibda sale, detected 7]

Lambda dangerous, undalscied 1,2E-07 imr
Lambda dangerous, dabechnd Q

PFD {avg) with annual tests S4E-4

HFT 1]

Davics type A

Usadul Ifatima: According io IEC §1508-2 section 7.4.7.4 2
usaful atima of 8 = 12 yoars can be assumed. Other values
can bo used based on the user's apenience.

This results in:

Sl fadure Fracton (SFF)
MTBF 83
MTEF ongasans

Diagnoatic coverage (DC) ]

Intended use must Do obeerved:
“Opsaration instruciions

-Requinemants for the instrumant air quality
(sem sadaty manual)

Satoty-related apsumptions:

In case of fallure, the preumatic actualor is ventad,

causing the vahm 1o move 1o its fall-safe position

(W mctuator is mounbad),

Hote:

By using digital valves positionars, the user has accass o
extensive diagnestic functions also while the process is
runniing. As a resull the diagnostic coverage facior for
dangerous failures can excaed T0% dapending on the
application.

Ereconditions:

The maan Bme ko repair is short compared ko the average rabe
of demand. Nommal expoduns 1o indusirial environmants and
Nuicts, This user i responsibla for ansuring thal the device is
usad as inlanded.

Tabslax: +40 [0RF152 1585

Emad, kbt smisen,_com

-
@& ZL g
Diabar van Gan Esden Andra” Schnepper Ei
Cuakitiisaichanng Cualty Assurance Dalum: 2o Verddebaleitung/Sales Managemant Dale: 3012010
|PFOFFER Chomia-Armafussnbay GmbH Taalor: =4 (D)2153 2006 0 IEingeiragen beim Amisgerichi Mraleld, HRE hr. 3000

Quichlibslitvas Dipl Ang. Loreas Swirenban.
Prolorisien: Siged Araberger, Cr. Jirg HKssbausr




Competence in Functional Safety
Functional sqfefy of globe valves, rotary plug valves, ball valves and buﬂerﬂy valves

PFEIFFER
Chemie-Armaturenbav GmbH

feiffer
Chemie-Armaturenbau GmbH

Herstellererkldrung
Hiarmil baathligl &a Firma

|fir

dass dis Geriide

der o.g. Baursiben fir die Verwandurg in sicharheltsgerichinten
Sysiem nach IEC 61508 und IEC 61511 ainsatrbar sind.

Dve Gearfiba sind gaalgnat 1ir den Einsatz in sicharhaeits-

e Anwendungen bis SIL 2 (sircelnes Gendt) und SIL 3

Lamibda safe, undotocted 13606
Lamibda safe, dotectad 0

Lamibda dangarous, undalectod 12E07 e
Lamibda dangarous, dalecied 0

PFD (avg) bel jibrlicher Prifung 54E04

HFT a

Garlilatyp A

Mutzbare Lebansdauer : Nach IEC 61508-2 7.4.7.4 kinnen
|8 = 12 Jahne angenomimen wanden oder ain Werl banutzt
dan, der sich durch Betriebabewiihrung des Anwenders

Sicherheitstechnische Annahme:
im Saifall wird der Anirieb entiifiet, dadurch fin das Vet in
dia Sicharhweitsstellung. (Falis Antrsb montiart),

Hinweis;

Durch Ensatz sines Stalungsregers kann sine umiangraiche
Diagnose auch im laufandan Balrab durchgallnm werden. Damil
kann sich jo nach Einsatziall ein Diagnosegrad (dagnosiic
covarnge incior) fir gelBhriche Fatiler von griler TO % erpeben.

Voraussetzungen:

Dia Repanatarzed ist kisin gegenibar der mittieren Anforderungs-
rabe, Durchschnitliche Beanspruchung in indusirielier Limgebung
durch Madien und Umgebungsbadngungan. Der Anwender ist
[&wﬁwwmm.

YD

Manufacturer's Declaration
Tha manufacturer

PFEIFFER CHEMIE-ARMATURENBAL GMEH

Hooghe Weg 41, 47906 Kempen
Garmany

hereby certifies that

Kugelhdhne/ball valves BR/Series 26d/s

wilh the comespanding preumalic sctiuston are sultabis for
50 in safoly insirumentad sysloms acconding io

IEC 61508 and IEC 61511,

Tha devices aa sultabls for use in safaty-related applicalions
1 o SIL 2 (single device) and SIL 3 (redundant configuration)
according o IEC 81508,

The evidence is based on proven in use combined with &
FMEDA.

Devica compliance with SIL 2 i heraty certified.

Safuty-retated data;

Lambeda safe, undelacted 13E-06  1r
Lambeda eade, delectod 0

Lambeda dangarous, undelscled 12807 1w
Lambeda dangarous, dabeclad [

FFD (avg) with annual tests 5A4E-04

HFT L]

Davica typo A

Usadul lifetima: According io IEC 61508-2 section T 4.7 48
usaful ifoetime of 8 = 12 years can be assumed. Other values
can be used based on the user's experience.

This results in:
Sala falure fraction (SFF)

9%
MTBF 83 yeans
MTEF jyagasms 920 years
Diagnoatic coverage (D) 0
Intended yse must e observed;
<Operation instrucions
“Requinsmants for the irstrumend air guality
(500 safoly manual)

In case of falhe, the preumatic achuator ks venbed,
causing the vabwe o move ko its lail-safe posilion

([ nctustor s mounbed),

Hote:

By using digital vahms positionars, the user has access to
exignsive diagnosic funclions also whil the process i
running. As a resull the diagnostic coverage facior for
dangarous failures can excesd T0% depending on the
applicatian.

Ereconditions:

The mean Eime ko repair is shor compared o the averags rale
of demand. Mommal exposurs 1o industrial environments and
fluids. The user is responsible for ensuring thal the denvice is
used &8 indonded.

L

WerlriebslellungSales Managamant




Competence in Functional Safety

Functional sqfefy of globe valves, rotary plug valves, ball valves and buﬂerﬂy valves

0.5. Baursinen 1ix die Verwendung in sicherhalsgenchiaten

System nach IEC §1508 und IEC 81511 einsetzhar sind,

Die Gorile sind gasignet ilr den Einsatz in sicherheits-
Arveandungon bis SIL 2 (sinzeines Geedt) und SIL 3

[redundants Varschaltung) gemdt IEC 61508

D Nachweds arfolgie auf der Basis der Bairisbahewdhitheit

[proven in use) kambinlert mit einer FMEDA.

Bascheinigt wird hiemit SiL 2

Lambda safes, undabschad 1.4E-06 e
Lamibda sale, detectsd v]

Lambda dangenous, undslecied 13607 1w
Lambdn danganous, delsciad 0

PFD (avg) bl [Sbelichar Prifung 5BED4

HFT o

Gorllayp A
lM.rIzhu-an:Hm IEC 61508-2 7.4.7.4 kinnen

8 - 12 Jahre angoncmman wardon cdor ain Wan banuts
wisrden, der sich durch Batriebsbewiihnang des Afmwendars
argibl.

Daraus srgeben sich;

SFF 2%

MTBF s 73 Jahes
MTEF surgurncs a0 Jahew

Sicherheitstechnische Annahme:
Im Stdetall wind dor Antrieh entiiftel, dadurch fhet dos Vent in
dies Sichorhalissteliung, (Falls Antriat montiet).

Hinwels:

Durch Einsatz eines Stelungsregiers kann eine umiangraiche
Dingrosa auch im laufenden Batrieb durchgailhet werden. Damit
lamn gich jo nach Einsatziall ein Disgnosegrad [diagnostic
civerage faclor) Eir gafihdiche Fehler von griGer 70 % ergeben.

Yoraussetrungen;

Die Reparaturzeit ist klsin gegenlber dor mitthensn Anfardenungs-
rati. Durchechnitthche Beanspruchung in industrialior Umgobung
durch Medan und Umgebungsbedingungan. Der Anwendar (sl
fidr bestimmungigematen Gebrauch werantworlich,

PFEIFFER o
Pfeiffer
Ch.mmmm"ﬂbu“ Gth Chemie-Armaturenbau GmbH
Herstellererkldrung Manufacturer’s Declaration
|Higmit bestatigt die Firma The manufacturer
PFEIFFER CHEMIE-ARMATURENBALU GMBH
Hooghe Weg 41, 47206 Kempen
Germany
|t haraby cartifies that
Klappen/butterfly valves BRISerles 14bic
e Garlile with tha comesponding preumatic actustons are sultakds for

uaa in salaly inslrumented sysiems according bo

IEC 61508 and IEC B1511.

Thia dervices are suitable for use in safety-retated applcations
up 1o SIL 2 (single davica) and SIL 3 {redundant configuration)
wcconding to IEC 61508,

Thaa avidence i3 based on proven in uie combined with a

FMEDA,

Duvice compilance with SIL 2 is hedeby certified.
Safety-relatod data;

Lambda safe, undetected 1 AE-06 1t
Lambda safe, delactad o

Lambda dangerous, undetacted 13607 1w
Lambda dangenous, dalecied ]

PFD [avg) with annual lasts 5,5E-04

HFT o

Device type &

Usadul Bfetime: According bo IEC 61508-2 section TA.7.4 a2
usaful Iifotimes of 8 — 12 years can be assumed. Other values
can ba used based on the user’s experience.

This results in;

Sale faiure fraction |SFE)
MTEF

MTEF jpgaan

Diagnostic coveraga (DC)

Intended use must be obyerved:
-Oiperalion inatructions
-Fisquiremants for the instrumont air quality
{8ee sabaly manual)

nﬂﬁ

=2

yoars
yoars

Satety-related assumptions:

In case of failure, the preumatic acluaior is venied,
causing the valve 1o mave i ils fal-safe position

(i mchuator s mounbed),

Hote:

By using digital valves positioners, ihe user has SOCesS 10
exipnsive disgnostic funclions also while the process is
runining. As @ rosull the dagnostic coverags actor lof
dangerous fallures can excesd T0% depanding on tha
agplication,

Ereconditicns:

The mesan time to repalr ks short compased o the evarage rals
of demand. Momal exposure bo industrisl envircnments snd
fuids. The usar ks responsible for enguring that the device is
usad as inlendad.

Cuslildtesicharumg Duality A 8 Datum:

2.0

PFEIFFER Ctasmis-Arratursnbas Qb
Haagha Wiag 41
DO TR Mompan.

Tighslsn: +48 (012152 2008 0
Talstan: =83 BT15T 155
Enad:




Competence in Functional Safety
Functional saFefy of globe valves, rotary plug valves, ball valves and buﬂerﬂy valves

Herstellererklarung
Manufacturer’s Declaration

zur Betriebsbewdhrung nach IEC 61508/61511
for proven-in-use according to 61508/61511

VETEC

Ventiltechnik GmbH

\)

FB002.012

Hiermit bestatigt die Firma

The manufacturer

VETEC Ventiltechnik GmbH
Siemensstralle 12, D — 67346 Speyer
Germany

fiir Stellventile der Bauart

hereby certifies that Series

62,72,73, 82,93

und die dazugehdrigen pneumatischen Antriebe, dass die
Geréte der 0.g. Baureihen fiir die Verwendung in
sicherheitsgerichteten Systemen nach IEC 61508 und IEC
61511 einsetzbar sind. Die Geréte sind geeignet fiir den Einsatz
in sicherheitsgerichteten Anwendungen bis SIL 2 (einzelnes
Gerat) und SIL 3 (redundante Verschaltung) geman IEC 61508.
Der Nachweis erfolgte auf Basis der Betriebsbewéahrtheit
(proven in use) kombiniert mit einer FMEDA. Das Ergebnis der
Untersuchungen wurde von EXIDA verifiziert.

Sicherheitstechnische Kenndaten:
Lambda safe undetected 6,7*107 1/hr
Lambda safe detected

Lambda dangerous undetected
Lambda dangerous detected
PFD (avg) bei jahrl. Prifung
HFT

0
1,7*107 1/hr
0

7.4%10*

0

Geratetyp A

Nutzbare Lebensdauer: Nach IEC 61508-2 7.4.7.4 kénnen
8-12 Jahre angenommen werden oder ein Wert benutzt werden,
der sich durch Betriebsbewéhrung des Anwenders ergibt.

Daraus ergeben sich:

SFF 80%
MTBFgesamt 136 Jahre
MTBF gangerous 671 Jahre
DC (Diagnostic coverage) 0

BestimmungsgeméaRe Verwendung ist zu beachten:
- Bedienungsanleitung
- Anforderung an Instrumentenluftqualitét (Sicherheitshandbuch)

Sicherheitstechnische Annahme:
Im Stérfall wird der Antrieb entliiftet, dadurch fahrt das Ventil in
die Sicherheitslage.

Hinweis:

Durch den Einsatz eines Stellungsreglers kann eine
umfangreiche Diagnose auch im laufenden Betrieb durchgefiihrt
werden. Damit kann sich je nach Einsatzfall ein Diagnosegrad
(diagnostic coverage factor) fiir gefahrliche Fehler von gréRer
70% ergeben.

Voraussetzungen:

Die Reparaturzeit ist klein gegenlber der mittleren
Anforderungsrate. Durchschnittliche Beanspruchung in
industrielle Umgebung durch Medien und
Umgebungsbedingungen. Der Anwender ist flir
bestimmungsgemaRen Gebrauch verantwortlich.

Control Valves with the corresponding pneumatic actuators are
suitable for use in safety instrument systems according to

IEC 61508 and IEC 61511. The devices are suitable for use in
safety-related applications up to SIL 2 (single device) and SIL 3
(redundant configuration) according to IEC 61508.

The evidence is based on proven in use combined with FMEDA.
The results were verified by EXIDA.

Safety related characteristics:
Lambda safe undetected 6,7*107 1/hr
Lambda safe detected

Lambda dangerous undetected
Lambda dangerous detected
PFD (avg) with annual tests
HFT

0

1,7*107 1/hr
0

7,4*10"

0

Device type A

Usable lifetime: According to IEC 61508-2 7.4.7.4 a useable
lifetime of 8 to12 years can be assumed. Other values can be
used based on the user’s experience.

This results in:

SFF 80%
MTBFotal 136 years
MTBF gangerous! 671 years
DC (Diagnostic coverage) 0

Intended use must be observed:
- Operating instructions
- Requirements for instrument air quality (see safety manual)

Safety related assumption:
In case of failure, the pneumatic actuator is vented, causing the
valve to move to its fail-safe position.

Note:

By using digital valve positioners, the user has access to
extensive diagnostic functions also while the process is running.
As a result, the diagnostic coverage factor for dangerous failures
can exceed 70% depending on the application.

Preconditions:

The mean time to repair is short to the average rate of demand.
Normal exposure to industrial environment and fluids.

The user is responsible for ensuring that tfie device is used as

intended. / /
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9 Appendix 2 - Example of a checklist for a final element

Checklist for testing safety equipment @

Final element test

=
2
4
o

Is the tag documentation complete and up-to-date?

Are the connecting cables in good order?

Are the screw fittings in good order?

Is the labeling complete and in a readable state?2 Control room, on site, process control system and safety PLC
Aredll connecting housings free of moisture, water, oil and dust? (solenoid valve, feedback etc.)

Are the actuator or solenoid valve free of corrosion2 Paint finish in good order?

Visual inspection of the pneumatic system: Are all pneumatic connections in good order and leak-tight?

Are the bridges, yokes, stem connectors, fastening nuts free of corrosion and fastened properly?

Is the valve packing leak-tight? Are there any visible signs of the process medium?

Is the bellows seal/bellows monitoring still in good order?

OO0 oo0oooooono
OO0 oo0oooooono

Check of the exhaust ports of the solenoid valve
Fail-safe position check

Open final element in

O O

process control system Set to Manual and move
PaID Fail Close bCs * Valve: Remove air hose at the air manifold
Loop Valve while the valve is being moved!
Do the valve position and output signal match? Move valve to OPEN and CLOSED positions! O ]
Does the actuator move smoothly to its operating position when the signal pressure is applied? 0 0
Is there any leakage at the actuator? O O
Does the actuator move smoothly to its fail-safe position when moved by the springs? 0 0
Valve transit time N/A [ | Time to open the valve sec.  Time to close the valve sec.
Closing time N/A O Time allowed for the valve Valve closing time to fail-safe
Fail-close position to move to its fail-safe position sec. | position sec.
Permissible leakage rate N/A O Le'akage rat?allowed in . . L eqk'cge rote rrquured . .

fail-safe position 1/min, m¥/min  in fail-safe position 1/min, m3/min

To measure the |eakqge rate, the valve must be removed from the pipe|ine and tested in the workshop.

Refer to DIN EN 12266-1 (A.4 Seat fightness) for the test procedures.

The following table contains the permissible leakage rates.

For control valves functioning as safety equipment, leakage can also be measured according to DIN EN 1349.

Test medium leckage rate A | LeckagerateB | Leckagerate C | LleckagerateD | leckogerateE | LeckagerateF | Leakage rate G

Liquid Liquid 001 *DN 0.03 *DN 0.1 *DN 0.3*DN 1.0 *DN 2.0 *DN
No visible

Gas leaks found | 0.3 *DN 3.0 *DN 300 *DN 300 DN 3000 *DN | 6000 *DN
during test

The leakage rates only apply when room temperature prevails at the outlet side. “No visible leaks found during test” means
no visible moisture or formation of drops or bubbles. This corresponds to a lower leakage rate than leakage rate B.

Attach green label after the test has been comp|eted. O

Does repair work need to be performed on the system? If this is the case, write out a separate order. O O

Tester 1: Tester 2: Test date: Signature:
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Checklist for testing safety equipment

Owner Created/Revised by:

Operation: Plant: Subplant: Tag no.:

Operating state during test: PLC/DCS: Tester: Test date:

Prisfung: Shutdown

Fail-safe position: SIL level: Avrchitecture: Measuring principle:
Manufacturer: Manufacturer model: Body number/serial number/stamp number/ID:

Site of installation: Barrier medium: +H551-14E2

Final element exists in the following SIL loops
SIF no.:

Commissioning test: [ Proof test: [ Revision test: []

Final element test Lockout test
BRRRVYT EERRRVYT

- An assessment of the process and safety hazards in the plant and installation is necessary.
- Obtain a permit to work!
- Wear suitable protection for the work! Observe explosion protection regulations!

- The person performing the work is responsible for using the appropriate maintenance methods according to the recognized codes
of practice as well as for using suitable and tested tools!

- The person performing the work bears the compulsory insurance during the work!

This includes, for example, the safeguarding of the workplace against unauthorized access or against accidental contact with
unprotected electrical installations while temporarily leaving the workplace.

- Take precautionary measures to protect the plant against external influences, such as weather or other damaging environmental
influences.

Measuring equipment list:

Type/Manufacturer/model: Serial number:
Type/Manufacturer/model: Serial number:
Type/Manufacturer/model: Serial number:
Type/Manufacturer/model: Serial number:
Type/Manufacturer/model: Serial number:
Type/Manufacturer/model: Serial number:

Tester 1: Tester 2: Test date: Signature:
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