








Safety-related functions
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1 Control valve 15 Fault alarm output A3
2 Travel sensor 16 LCD
3 PD controller 17* Actuation of solenoid valve
4 A/D converter 18 Electrical insulation
5 Microcontroller 19 D/A converfer
6 i/p converter 20 Communication inferface
7 Air capacity booster 21 HART® connection
8 Pressure regulator 22* Binary input Bl
9 Flow regulator 23 Pressure sensor for supply air p,
10 Volume restriction 24 Pressure sensor for signal pressure p,,,
1 Inductive limit contact 25* Forced venting
12* Solenoid valve * Options
13* Andlog position transmitter or binary input

14 Software limit contacts A1/A2

Fig. 1: Functional diagram of the positioner

SH 8384-6 EN 9




Safety-related functions

4. Safety-related end position monitoring over the optional inductive limit contact
(Fig. 1 path —-—-—)
The inductive limit contact $J2-SN (NAMUR NC contact) indicates the adjusted end posi-
tion in a safety-instrumented system at terminals 41/42. See » EB 8384-6 for adjusting
the limit contacts.

Fail-safe action

Fail-safe action is triggered by the i/p converter, solenoid valve or forced venting and upon
supply air failure.

The positioner fully discharges its pneumatic output to the atmosphere, causing the mounted
actuator to be vented. As a result, the valve moves to the fail-safe position. The fail-safe posi-
tion depends on how the springs are arranged in the pneumatic actuator (air-to-close or air-
to-open).

When the supply air fails, the optional solenoid valve or forced venting is triggered and after
reaching the shutdown signal (3.8 mA or 4.4 mA, see Versions and ordering data on

page 5), all positioner functions, except open/closed loop control, remain active (includ-

ing diagnostics, HART® communication as well as position and status feedback).

i Note
The pneumatic output of the positioner can also be vented to the atmosphere over the soft-
ware, e.g. by entering a suitable set point. This procedure is not a safety-instrumented func-
tion.

Protection against unauthorized changes to the configuration

A change to the configuration cannot affect the safety function nor cause it to be deactivated.
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Mounting, connection, and start-up

4 Mounting, connection, and start-up

Refer to Mounting and Operating Instructions B EB 8384-6 on how o mount, perform the
electric and pneumatic connections as well as start up the positioner.
Only use the specified original mounting parts and accessories.
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Fig. 2: Electrical connections
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Required conditions

5 Required conditions

A\ WARNING

Risk of malfunction due to incorrect selection or wrong installation and operating conditions.
Only use control valves in safety-instrumented systems after the necessary conditions in the
plant have been fulfilled. The same applies to the mounted positioner.

Selection

= The required transit times of the control valve are kept.
The transit times o be implemented are determined by the process engineering require-
ments.

X5 Tip
The minimum OPEN and CLOSE transit times can be read in Codes 40 and 41 after the
positioner has been initialized.

= The positioner is suitable for the prevailing ambient temperature.

Versions Temperature range

Al -20 to +80 °C

With metal cable gland -45 to +80 °C

The limits in the test certificates additionally apply to explosion-protected versions.

= The temperature limits are observed.

Mechanical and pneumatic installation

= The positioner is mounted properly as described in the mounting and operating instruc-
tions and connected to the air supply.

X5 Tip

Error codes 50 to 58 indicate incorrect attachment. For safety-instrumented systems, we
recommend assigning the '"Maintenance alarm' status to these errors to quickly recognize
them when they occur (indicated by "1 on the display).

= The maximum supply pressure does not exceed 7 bar.
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Required conditions

= The pneumatic air supply meets the instrument air specifications.

Particle size and quantity Oil content Pressure dew point
Class 4 Class 3 Class 3
< 5 pm and 1000/m3 <1 mg/md —20 °C or at least 10 K below the lowest ambi-

ent temperature to be expected

Xt Tip

We recommend installing a supply pressure regulator/filter upstream of the positioner.
For example, the SAMSON Type 4708 Supply Pressure Regulator with 5 ym filter car-

tridge can be used.

= The supply air line has a minimum inside diameter of 4 mm.
Select the cross section and length of the line to ensure that the supply pressure at the po-
sitioner on filling the actuator with air does not fall below the minimum limit.

= The positioner is mounted as prescribed.

= The vent opening at the back of the positioner remains open when the positioner is in-

stalled on site.

Electrical installation

= The positioner is connected to the electric power supply properly as described in the
mounting and operating instructions.

= Only cables whose outside diameters are suitable for the cable glands are used.

7

The electrical cables in Ex i circuits comply with the data that planning was based on.

= The cable glands and cover screws are fastened tightly to ensure that the degree of pro-

tection is met.

= The installation requirements for the applicable explosion protection measures are ob-

served.

= The special conditions specified in the explosion protection certificates are observed.

Operation

= When the optional inductive limit contact is used, Code 38 is set to YES.

= The inductive limit contact is adjusted mechanically to meet the specifications.

SH 8384-6 EN
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Proof testing

6 Proof testing

The proof test interval and the extent of testing lie within the operator's responsibility. The
operator must draw up a test plan, in which the proof tests and the interval between them
are specified. We recommend summarizing the requirements of the proof test in a check-
list.

A\ WARNING

Risk of dangerous failure due to malfunction in the event of emergency (actuator is not vented
or the valve does not move to the fail-safe position).

Only use devices in safety-instrumented systems that have passed the proof test according to
the test plan drawn up by the operator.

Regularly check the safety-instrumented function of the entire SIS loop. The test intervals are

determined, for example on calculating each single SIS loop in a plant (PFD,,,).

Function testing

Regularly check the safety function according to the test plan drawn up by the operator.

i Note
Record any faults in the positioner and inform SAMSON of them in writing.

- Emergency venting by applying a mA signal to terminals 11/12 (control signal):

1. Apply supply air within the permissible range (max. 7 bar) to the positioner which al-
lows the valve fo move to the maximum travel/angle of rotation.

2. Apply an electric input signal =3.8 mA or =4.4 mA to the positioner (terminals
11/12), depending on the emergency shutdown.

3. Switch the positioner to automatic mode {(if it has not already been done).

4. Apply the input signal (terminals 11/12) over a local current source or over the con-
trol system in such a way that the valve moves to 50 % of its travel/opening angle.
1 Tip
The travel in automatic mode can be read at the positioner in Code O.
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5.

6.

Proof testing

Set the electric input signal depending on emergency shutdown to lower than
3.8 mA or 4.4 mA.
This must cause the valve to move to its fail-safe position (terminals 11/12).

Check whether the actuator is fully vented within the demanded time.

Xt Tip

Connect a pressure gauge to check that the actuator has completely vented.

- Emergency venting over solenoid valve (0 V signal to terminals 81/82):

1.

Apply supply air within the permissible range (max. 7 bar) to the positioner which al-
lows the valve to move to the maximum travel/ angle of rotation.

. Apply an electric input signal =3.8 mA or =4.4 mA to the positioner (terminals

11/12), depending on the emergency shutdown.
Supply the solenoid valve with a voltage >19 V DC (terminals 81/82).

Apply the input signal (terminals 11/12) over a local current source or over the con-
trol system in such a way that the valve moves to 50 % of its travel/opening angle.

Xt Tip

The travel in automatic mode can be read at the positioner in Code O.

Set the voltage to O V DC (terminals 81/82).

Check whether the actuator is fully vented within the demanded time.

L Tip
Connect a pressure gauge to check that the actuator has completely vented.

- Emergency venting over forced venting (signal <12 V at terminals 81/82).

1.

Apply supply air within the permissible range (max. 7 bar) to the positioner which al-
lows the valve to move to the maximum travel/ angle of rotation.

. Apply an electric input signal =3.8 mA or =4.4 mA to the positioner (terminals

11/12), depending on the emergency shutdown.
Supply the forced venting with a voltage >19 V DC (terminals 81/82).
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Proof testing

Apply the input signal (terminals 11/12) over a local current source or over the
control system in such a way that the valve moves to 50 % of its travel /opening
angle.

1 Tip
The travel in automatic mode can be read at the positioner in Code O.

Set the voltage to <12 V DC (terminals 81/82).

Check whether the actuator is fully vented within the demanded time.

1 Tip
Connect a pressure gauge to check that the actuator has completely vented.

- Safety-related end position monitoring

1.

16

Apply supply air within the permissible range (max. 7 bar) to the positioner which al-
lows the valve to move to the maximum trcve|/ang|e of rotation.

. Apply an electric input signal =3.8 mA or 24.4 mA to the positioner (terminals

11/12), depending on the emergency shutdown.

Switch the positioner to automatic mode (if it has not already been done).

. Apply the input signal (terminals 11/12) over a local current source or over the con-

trol system in such a way that the valve moves to 50 % of its travel /opening angle.

. Apply the input signal (terminals 11/12) over a local current source or over the con-

trol system in such a way that the valve moves to the end position.

Check whether a signal exists at terminals 41/42 when the valve has reached the
end position.
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Repairs

Visual inspection to avoid systematic failure

To avoid systematic failure, inspect the positioner regularly. The frequency and the scope of
the inspection lie within the operator's responsibility. Take application-specific influences into
account, such as:

— Dirt blocking the pneumatic connections
— Corrosion (destruction primarily of metals due to chemical and physical processes)
- Material fatigue

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

- Chemical attack (organic matericls, e.g. plastics or elastomer, which swell, leach out or
decompose due to exposure to chemicals)

© NorIcE

Risk of malfunction due to the use of unauthorized parts.
Only use original parts to replace worn parts.

7 Repairs
Only perform the work on the positioner described in » EB 8384-6.

O Norice
Fail-safe action impaired due to incorrect repair.
Service and repair work must only be performed by trained staff.
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SAMSON

MESS- UND REGELTECHNIK

M Herstellererklarung
Fir folgende Produkte

Stellungsregler
Typ 3730-6xxxxxxxx0
Typ 3730-6xxxxxxxx1

M Manufacturer's Declaration

For the following products

Type 3730-6xxxxxxxx0
Type 3730-6XxXXXxXxxx1
Positioners

Hiermit wird bestatigt, dass das Steuerventil in
0. g. Stellungsreglern geman IEC 61508 flr
den Einsatz in sicherheitsgerichteten Kreisen
geeignet ist.

Die Stellungsregler haben eine HFT von 0 und
kénnen nach IEC 61511 bis SIL 2 (einzelnes
Gerat/HFT = 0) und SIL 3 (redundante Ver-
schaltung/HFT = 1) eingesetzt werden.

Die Gerate sind nach Typ A eingestuft.

Die Konformitat des Entwicklungsprozesses,
der durchgefiihrten FMEA und der Aussagen
dieser Herstellererklarung sind von der TUV
Rheinland Industrie Service GmbH durch Zer-
tifikat Nr. 968/EL 535.01/10 vom 1. Dezember
2010, durch Zertifikat Nr. 968/EL 535.02/10
vom 25. Juli 2011 und durch Zertifikat V60
2012 C8 vom 7. Dezember 2012 bestatigt.

Sicherheitstechnische Annahmen

Unter Verwendung des i/p-Wandlers und/oder
der optionalen Zwangsentliiftung schaltet der
einfachwirkende Stellungsregler seinen
pneumatischen Ausgang gegen Atmosphare
durch und entliftet dadurch den angeschlos-
senen Antrieb.

Sicherheitstechnische Kenndaten
Abschalten bei

3,8 mA (Typ 3730-6xxxxxxxx0) bzw.
4,4 mA (Typ 3730-6xxxxxxxx1)

We hereby certify that the pilot valve used in
the positioners mentioned above is suitable for
use in safety-instrumented systems according
to IEC 61508

The positioners have an HFT of 0 and can be
used up to SIL 2 (single device, HFT = 0) and
SIL 3 (redundant configuration, HFT = 1) ac-
cording to IEC 61511.

The positioners are classified as type A.

The conformity of the development process
and the performed FMEDA as well as the
statements in this Manufacturer’s Declaration
are certified by TUV Rheinland Industrie Ser-
vice GmbH in certificate 968/EL 535.01/10 of
1 December 2010, certificate 968/EL
535.02/10 of 25 July 2011 and certificate V60
2012 C8 of 7 December 2012.

Safety-related assumptions

When the i/p converter and/or the optional
forced venting function are used, the single-
acting positioner discharges its pneumatic out-
put to the atmosphere, causing the mounted
actuator to be vented.

Safety-related data

Emergency shutdown at

3.8 mA (Type 3730-6xxxxxxxx0) or
4.4 mA (Type 3730-6xxxxxxxx1)

)\safe undetected 230 FIT )\safe undetected 230 FIT
Asafe, detected 0 FIT Asafe, detected 0 FIT
Adangerou 255 FIT A \ 255 FIT
Adangerous. detected 0 FIT detected 0 FIT
PFDayg bei jahrlicher Priifung 1,12 - 107 PFDayg With annual test 1.12- 10"
HFT 0 HFT 0
Geratetyp A Device type A
SFF (Safe Failure Fraction) 90 % Safe failure fraction (SFF) 90 %
MTBF gesamt 446 Jahre MTBFiotal 446 years
MTBFqy 4476 Jahre MTBFqy 4476 years

1 FIT = 1 Ausfall pro 10° Stunden 1 FIT = 1 failure per 10° hours

[ |
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Sicherheitstechnische Kenndaten Safety-related data

Abschalten mit Zwangsentliiftung Emergency shutdown with forced venting
Asafe, undetected 167 FIT Asafe, undetected 167 FIT
)\saVe, detected 0 FIT )\saVe, detected 0 FIT
Adangerous 18,5 FIT Adangerous 18.5 FIT
)\danqerous detected 0 FIT )\danqerous detected 0 FlT
PFD,,q bei jahrlicher Priifung 8,1-10° PFD,,q With annual test 8.1-10°
HFT 0 HFT 0
Geratetyp A Device type A
SFF (Safe Failure Fraction) 90 % Safe failure fraction (SFF) 90 %
MTBF gesamt 617 Jahre MTBFotal 617 years
MTBFay 6170 Jahre MTBFay 6170 years

1 FIT = 1 Ausfall pro 10° Stunden 1 FIT = 1 failure per 107 hours

Sicherheitstechnische Kenndaten Safety-related data

Abschalten mit Magnetventil Emergency shutdown with solenoid valve

)\sale. undetected 9 FIT )\sale. undetected 9 FIT
)\safe detected 0 FIT )\safe detected 0 FlT
)\danuerous 1 FIT )\danuerous 1 FIT
)\danaerous detected 0 FIT )\danaerous detected 0 FIT
PFDay bei jahrlicher Priifung 4,2-10° PFD,yq With annual test 4.2-10°
HFT 0 HFT 0
Geréatetyp A Device type A
SFF (Safe Failure Fraction) 90 % Safe failure fraction (SFF) 90 %
MTBF gesamt 11940 Jahre MTBFiotal 11940 years
MTBFgu 119530 Jahre MTBF4u 119530 years

1 FIT = 1 Ausfall pro 10° Stunden 1 FIT = 1 failure per 10° hours

Das sicherheitsgerichtete Entliiften kann Emergency venting can be triggered as fol-

wie folgt ausgelost werden: lows:

a) Sobald der Eingangsstrom an Klemme a) The positioner discharges its pneumatic
11/12 unter einen Wert von 3,8 mA féllt, output to the atmosphere when the input
entliftet der Stellungsregler seinen Aus- current at terminals 11/12 falls below
gang gegen Atmosphare (Typ 3730- 3.8 mA (Type 3730-6xxxxxxxx0).
BxxxxXXXX0).

b) Sobald der Eingangsstrom an Klemme b) The positioner discharges its pneumatic
11/12 unter einen Wert von 4,4 mA féllt, output to the atmosphere when the input
entllftet der Stellungsregler seinen Aus- current at terminals 11/12 falls below
gang gegen Atmosphare (Typ 3730- 4.4 mA (Type 3730-6xxxxxxxx1).
BXXXXXXXX1).

c) Sobald der Spannungseingang an Klemme  c¢) The positioner discharges its pneumatic
81/82 auf 0 V gesetzt wird, entliftet der output to the atmosphere when the voltage
Stellungsregler seinen Ausgang gegen input at terminals 81/82 is set to 0 V (forced
Atmosphare (Zwangsentliftung oder Mag- venting or solenoid valve).
netventil).
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Nutzbare Gebrauchsdauer

Nach IEC 61508-2 Abschnitt 7.4.9.5 kdnnen
acht bis zwolf Jahre angenommen oder ein
Wert benutzt werden, der sich durch Betriebs-
bewahrung beim Anwender ergibt.

BestimmungsgemaRe Verwendung
— Bedienungsanleitung
— Sicherheitshandbuch

— Anforderung an Instrumentenluft-Qualitat
(siehe Typenblatt)

Voraussetzungen

Die Reparaturzeit ist klein gegenliber der mitt-
leren Anforderungsrate. Durchschnittliche Be-
anspruchung in industrieller Umgebung durch
Medien und Umgebungsbedingungen wird vo-
rausgesetzt. Der Anwender ist fiir den be-

stimmungsgemaRen Gebrauch verantwortlich.

SAMSON AG /%\

Useful lifetime

According to IEC 61508-2, section 7.4.9.5, a
useful lifetime of eight to twelve years can be
assumed. Other values can be used based on
the user’s previous experience (prior
use/proven-in-use).

Intended use
— Operating Instructions
— Safety manual

— Quality requirements for instrument air
(see data sheet)

Requirements

Short mean time to repair compared to the av-
erage rate of demand. Normal exposure to in-
dustrial environment and fluids is assumed.
The user is responsible for ensuring that the
device is used as intended.

SAMSON AG /.
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