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Definitions of the signal words used in these instructions

/\ DANGER! NOTICE
indicates a hazardous situation which, if not  indicates a property damage message.
avoided, will result in death or serious injury.

Note: Supplementary explanations,
information and tips

WARNING!

indicates a hazardous situation which, if not
avoided, could result in death or serious inju-

ry.
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Revisions of the positioner firmware

Modifications of positioner firmware in comparison to previous versions

Previous

New

Communication K 1.11

K 1.21

Leakage sensor at binary input 2

The connection of a leakage sensor at binary input 2 (by selecting
LEAKAGE SENSOR in CONFIG_BINARY_INPUT2 parameter of
the AO Transducer Block) causes:
Information specified in XD_ERROR_EXT parameter in the AO
Transducer Block and the generation of a diagnostic alarm
which is logged
The state of the binary input is reported in BINARY_INPUT2
parameter in the AO Transducer Block

Diagnostic alarm
“Device not initialized”

The diagnostic alarm “Device not initialized” is generated when
the positioner is not initialized and the condensed status is set to
“Maintenance alarm”.

Display of the operating range
FINAL_VALUE_RANGE

The correction of the operating range FINAL_VALUE_RANGE
over on-site operation of the positioner (Code 8/9) is also trans-
ferred over fieldbus in firmware version K 1.21 and higher.

Inactivated internal solenoid valve

A masking allows to be set whether an inactivated internal sole-
noid valve generates an AO block error and a resulting block
alarm.

SOLENOID_SELECT parameter

The SOLENOID_SELECT parameter in firmware K 1.21 and
higher allows to be set whether a “Maintenance now” block error
of the AO Transducer Block results in an output error in the AO
Block.

TOT_VALVE_TRAV_LIM parameter

New range: 1000 ... 990 000 000

K 1.22

Operating range
FINAL_VALUE_RANGE

The operating range FINAL_VALUE_RANGE of the AO Trans-
ducer Block is compared on entering it with TRANSM_PIN_POS.
If the TRANSM_PIN_POS parameter is changed, the positioner
checks whether the setting and unit match the current operating
range FINAL_VALUE_RANGE. If this is not the case, the
FINAL_VALUE_RANGE parameter is set to O to 100 %.

VALVE_TYPE parameter

The parameter of the AO Transducer Block is set depending on
the selected PIN_POS. The last setting is kept when VALVE_TYPE
is set to OFF.

FINAL_VALUE parameter

The manipulated variable is scaled with FINAL_VALUE_ RANGE
in firmware K 1.22 and higher, and not with XD_SCALE.

Display of O/S mode in
AO Transducer Block

If the AO Transducer Block is set to O/S mode, this is indicated in
the positioner display by MAN/AUTO.

6 EB8334-5EN




Modifications of positioner firmware in comparison fo previous versions

Previous

New

K 1.23

Internal revisions

K 1.24

BUS_ADDRESS parameter

The bus address has the default setting of 248.

Device type

In the delivery state, the device is configured as a basic device.

K 1.25

Internal revisions

K 1.26

Corrections in PID Function Block allow a bumpless transfer from
manual to automatic mode. The revisions affect the 'Direct action'
option in the PID Function Block. Refer to CONTROL_OPTS pa-
rametfer.

Control R 1.43

R1.44

Internal revisions

R 1.45

Internal revisions

R 1.46

Internal revisions

EB 8384-5EN 7
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Important safety instructions

1 Important safety instructions

For your own safety, follow these instructions concerning the mounting, start-up and opera-
tion of the positioner:

The positioner is to be mounted, started up or operated only by trained and
experienced personnel familiar with the product.

According to these Mounting and Operating Instructions, trained personnel refers to
individuals who are able to judge the work they are assigned to and recognize
possible dangers due to their specialized training, their knowledge and experience as
well as their knowledge of the applicable standards.

Explosion-protected versions of this positioner may only be operated by personnel
who have undergone special training or instructions or who are authorized to work
on explosion-protected devices in hazardous areas. Refer to section 13.

Any hazards that could be caused by the process medium, the operating pressure, the
signal pressure or by moving parts of the control valve are to be prevented by means
of the appropriate measures.

If inadmissible motions or forces are produced in the actuator as a result of the supply
pressure, the supply pressure must be restricted by means of a supply pressure
reducing station.

To avoid damage to any equipment, the following also applies:

Do not operate the positioner with the back of the positioner/vent opening facing
upwards.

The vent opening must not be sealed or restricted when the positioner is installed on
site.

Proper shipping and appropriate storage are assumed.

Do not ground electric welding equipment near to the positioner.

Note: The device with a CE marking fulfills the requirements of the Directives 2014/34/EU
and 2014/30/EU.
The Declaration of Conformity is included on the enclosed CD-ROM.
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Article code

Note: The device with a CE marking fulfills the requirements of the Directives 2014/30/EU
and 2011/65/EU as well as Directive 2014/34/EU depending on the version.
The declaration of conformity is included at the back of these instructions.

2 Article code

Positioner Type 3730-5 xxx0x0xx0x00x0xx
With LCD and autotune, FOUNDATION™ fieldbus
Explosion protection
Without 0
ATEX: Il 2G Ex ia lIC Té Gb; Il 2D Ex ia Il T8O°C Db 1
FM/CSA: 3
Ex ia IIC T6; Class I,II, Div.1, Groups A-G; Ex nA Il T6; Ex nL IIC Té;
Class 1, II, Div.2, Groups A-G; Class II, Div.1, Groups E-G; Class Ill/
Ex ia IC T6; Class I, II, Div.1, Groups A-G; Ex nA Il T6; Ex nL IIC Té;
Class I, Il, Div.2, Groups A-G; Class Il, Div.1, Groups E-G
ATEX: Il 2D Ex tb IIC T80°C Db
ATEX: Il 3G Ex nA IC T6 Ge, Il 3D Ex tc llIC T80°C Dc 8
Additional equipment
Inductive Without 0
limit switch Type SJ2-SN (NC) ]
Solenoid valve Without 0
With, 24V DC 4
External position sensor Without 0
With 0 1 0 0
Binary input Without 0
Floating contact 0 1
Diagnostics
EXPERT (standard) 1
EXPERT+ (extended diagnostics) 2
Housing material
Aluminum (standard) 0
Stainless steel 1.4581 0 1
Special application
None 0
Device compatible with paint 1
Exhaust air port with 4-18 NPT thread, back of housing sealed 00 0 O 2
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Positioner Type 3730-5
With LCD and autotune, FOUNDATION™ fieldbus

Article code

xxx0x0xx0x00x0x x

Special version

None

NEPSI: Ex ia IIC T6

NEPSI: Ex nA Il T6; Ex nLIIC T6

IECEx: Ex ia IIC T6...T4 Gb; Ex ia IIC T80°C Db

IECEx: Ex tb IlIC T80°C Db

IECEx: Ex nA IIC T6...T4 Gc; Ex tc lIIC T80°C Dc

EAC Ex: 1Ex ia IIC Té; Ex th IC T8O°C Db X, IP66

EAC Ex: 2Ex nA ic IC T6/T5/T4 Gce X; Ex tc IIIC T80°C Db X, IP66

000
009
010
012
034
015
014
020

c — 0 O»h — 0 —
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Design and principle of operation

3

Design and principle of
operation

The electropneumatic positioner is attached
to pneumatic control valves. It is used to as-
sign the valve stem position (controlled vari-
able x) to the control signal (set point w).
The input signal received from a control sys-
tem is compared to the travel or rotational
angle of the control valve, and a pneumatic
signal pressure (output variable y) is pro-
duced.

The positioner consists of a travel sensor sys-
tem proportional to resistance, an analog
i/p converter with a downstream booster
and the electronics unit with microcontroller.

When a set point deviation occurs, the actu-
ator is pressurized or vented. If required, the
changes in the signal pressure can be
slowed down by a connectable Q restriction.
The signal pressure supplied to the actuator
can be limited by software or on site to 1.4,

2.4 or 3.7 bar.

A constant air stream to the atmosphere is
created by the flow regulator (9) with a
fixed set point. The air stream is used to
purge the inside of the case as well as to op-
timize the air capacity booster. The i/p
module (6) is supplied with a constant up-
stream pressure by the pressure regulator
(8) to make it independent of the supply air
pressure.

"2 G 88

4880

s i

20 Serial

Interface

13

-—

FOUNDATION fi

Control valve
Travel sensor
PD controller
A/D converter
Microcontroller

— <BE2 .
i/p converfer

IEC 611582

7 19

Air capacity booster

f———— BE1
Pressure regulator

O NOOhhWN —

24V DC
_—

0

Flow regulator
Volume restriction

IS

Inductive limit switch

*

1 12* Solenoid valve

13 IEC 61158-2

interface module

D,

\ED)

@_ —

7

Fig. 2 - Functional diagram
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Display
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Galvanic isolation
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The positioner communicates and is pow-
ered using IEC 61158-2 transmission tech-
nology conforming o FOUNDATION™
fieldbus specification.

As a standard feature, the positioner comes
with a binary input for DC voltage signals to
signalize process information over the
FOUNDATION™ fieldbus.

The positioner is suitable for the following
types of attachment using the corresponding
accessories:

Direct attachment to SAMSON

Type 3277 Actuator: section 4.1
Attachment to actuators according to
[EC 60534-6 (NAMUR): section 4.2
Attachment fo rotary actuators according
to VDI/VDE 3847: section 4.3
Attachment to Type 3510 Micro-flow
Valve: section 4.4

Attachment fo rotary actuators according
to VDI/VDE 3845: section 4.5

Design and principle of operation

3.1 Additional equipment

Solenoid valve

If the operating voltage for the solenoid
valve (12) fails, the supply pressure for the
booster is vented to the atmosphere. As a
result, the actuator is vented and the valve
moves to the fail-safe position.

NOTICE

In manual mode (MAN), the manual set
point is also reset to 0 %. A different manual
set point must be entered again (Code 1).

Inductive limit switch

The rotary shaft of the positioner carries an
adjustable tag which actuates the installed
proximity switch.

External position sensor

In this version, only the sensor is mounted to
the control valve. The positioner is located
separately from the valve.

The connection of x and y signals to the
valve is established by cable and piping for
air (only without inductive limit switch).

Binary contact

All positioners are fitted with a binary input
for DC voltage signals over which process
information can be issued over the
FOUNDATION™ fieldbus network.

Another optional binary input is an active
input powered by the positioner o connect a
floating contact. lts switching condition can
also be issued over the FOUNDATION™
fieldbus network.

EB8384-5EN 13



Design and principle of operation

EXPERT" extended valve diagnostics

See Table 6 on page 52 for order numbers.

EXPERT+ upgrades the standard EXPERT di-
agnostics firmware incorporated in the
positioner. The upgraded version provides
extended functions to pinpoint valve param-
eters that have worsened, allowing the user
to plan predictive maintenance and service
work before malfunctions can affect the pro-
cess and may cause unscheduled plant shut-
downs.

The extended EXPERT+ diagnostics can be
activated later ot the positioner when
EXPERT+ is not already activated on delivery
of the positioner. The required activation

code or an EXPERT+ USB dongle can be pur-

chased to activate EXPERT+.

3.2 Communication

The positioner is completely controlled over
the digital signal transmission implemented
complying with FOUNDATION™ fieldbus
specification.

Data are transmitted as bit-synchronous cur-
rent modulation at a rate of 31.25 kbit/s
over twisted-pair cables conforming to

IEC 61158-2.

Nofe: In the case, complex functions are
started in the positioner, which require a
long calculation time or lead to a large
quantity of data being stored in the volatile
memory of the positioner, the alert “busy” is
issued over DD.

This alert is not a fault alarm and can sim-
ply be confirmed.

14 B 8384-5EN

Configuration using TROVIS-VIEW software

The positioner can be configured using
TROVIS-VIEW Configuration and Operator
Interface software.

The positioner is equipped with an addi-
tional digital SERIAL INTERFACE to connect
the RS-232 or USB port of the computer to
the positioner over an adapter cable.

The TROVIS-VIEW software enables the user
to easily set parameters in the positioner
and view process parameters online.

Note: The TROVIS-VIEW software is a com-
mon operator interface for various smart
SAMSON devices. The software together
with a device-specific module allow the con-
figuration and parameterization of the de-
vice.

The device-specific module for Type 3730-5
can be downloaded free of charge from the
SAMSON website (Services > Software >
TROVIS-VIEW).

Additional information on TROVIS-VIEW
(e.g. system requirements) can found on the
SAMSON website and in the Data Sheet

T 6661.

Configuration using the NI-FBUS™
Configurator

The NI-FBUS™ Configurator from National
Instruments can also be used to configure
the positioner. For this purpose, an interface
card must be installed in a computer to con-
nect it to the FOUNDATION™ fieldbus. The
integrated function blocks are linked using
the NI-FBUS™ Configurator.



Design and principle of operation

3.3 Technical data

Type 3730-5 Positioner (the listed technical data of explosion-protected devices may be restricted by the limits
specified in the test certificate)

Rated travel,
adjustable

Direct attachment to Type 3277 Actuator: 3.6 to 30 mm

Attachment acc. to [EC 60534-6-1: 3.6 to 300 mm

Attachment acc. to VDI/VDE 3847: 3.6 to 300 mm

Attachment to rotary actuators (VDI/VDE 3845): 24° to 100° opening angle

Travel range,
adjustable

Adjustable within the initialized travel/angle of rotation;
travel can be restricted to )5 at the maximum

Bus connection

Fieldbus interface acc. to IEC 61158-2 bus-powered Physical Layer Class: 113 (with-
out explosion protection) and 111 (with ex. protection)
Field device acc. to FM 3610 Entity, FISCO and FNICO

Communication

Fieldbus

Data transmission as per FOUNDATION™ fieldbus specification,
Communication Profile Class: 31 PS, 32 L;
Interoperability tested according to Interoperability Test Kit (ITK) Revision 4.6

Execution times

PIDFB: 20 ms DI FB: 20 ms MAI FB: 50 ms IS FB: 30 ms
AOFB:30ms DO FB:30ms MAO FB: 50 ms

Locall

Software requirements

Over SAMSON SSP interface and serial interface adapter

SAMSON TROVIS-VIEW with database module 3730-5

Permissible operating
volfage

9 to 32V DC, power supply over bus line
The limits in the fest certificate additionally apply for explosion-protected devices

Max. operating current

15 mA

Add. current in case of fault

0 mA

Supply air

Supply pressure from 1.4 to 7 bar (20 to 105 psi)

Air quality acc. to ISO 8573-1 Edition 2001: Max. particle size and density: Class 4
Oil content: Class 3; Moisture and water: Class 3; Pressure dew point: At least 10 K
beneath the lowest ambient temperature to be expected

Signal pressure (output)

0 bar up to supply pressure, limitable to 1.4/2.4/3.7 bar +0.2 bar via software

Characteristic

Linear/equal percentage/reverse equal percentage - User-defined (over operating
software and communication) - Butterfly valve linear/equal percentage - Rotary plug
valve linear/equal percentage - Segmented ball valve linear/equal percentage
Deviation from terminal-based conformity <1 %

Hysteresis <03%
Sensitivity <0.1%
Direction of action Reversible

Air consumption

Independent from supply pressure approx. 110 | /h

Air output capacity
Actuator filled with air
Actuator vented

AtAp=6bar: 8.5m’/h, atdp=1.4bar:3.0m’/h K, q=0.09
atAp=6bar: 14.0m°/h, atdp=1.4bar: 4.5m°/h K, . 0-q=0.15

EB 8384-5EN 15




Design and principle of operation

Type 3730-5 Positioner (the listed technical data of explosion-protected devices may be restricted by the limits

specified in the test certificate)

Permissible ambient

-20 to +80 °C for all versions
-45 to +80 °C with metal cable gland
-25 to +80 °C with inductive limit switch (SJ2-S1N) and metal cable gland

femperature The listed technical data of explosion-protected devices may be restricted by the
temperatures specified in the test certificate
Temperature |<0.15%/10 K
Influ- .
ences Supply air [None
Vibration |<0.25 % up to 2000 Hz and 4 g acc. to IEC 770

Electromagnetic
compatibility

Complying with requirements of EN 61000-6-2, EN 61000-6-3, EN 61326-1 and
NAMUR Recommendation NE 21

Explosion protection

See summary of explosion-protection certificates

Electrical connection

One M20 x 1.5 cable gland, for 6 to 12 mm clamping range - Second additional
threaded M20 x 1.5 hole - Screw terminals for 0.2 to 2.5 mm? wire cross-section

Degree of protection

IP 66/NEMA 4X

Use in safety-instrumented sys-
tems (SIL)

Emergency venting at O mA set
point and on using the optional
solenoid valve

Observing the requirements of IEC 61508, the systematic capability of the pilot
valve for emergency venting as a component in safety-instrumented systems is
given.

Use is possible on observing the requirements of IEC 61511 and the required
hardware fault folerance in safety-instrumented systems up fo SIL 2 (single de-
vice/HFT = 0) and SIL 3 (redundant configuration/HFT = 1).

Binary input 1

Input

0to 30 V DC reverse polarity protection, static destruction limit 40 V,
current consumption 3.5 mA at 24 V, galvanically isolated

Signal

Signal “1” at Ue > 5 V - Signal “0” at Ue < 3V

16 EB 8384-5EN




Design and principle of operation

Materials

Housing

Die-cast aluminum EN AC-AlSi12(Fe) (EN AC-44300) acc. to DIN EN 1706;
chromated and powder paint coated - Special version: stainless steel 1.4581

External parts

Stainless steel 1.4404/316L

Cable gland Black polyamide, M20x1.5

Weight Approx. 1 kg - Special stainless steel version: 2.2 kg
Compliance c E . [H[

Options for Type 3730-5

Binary input 2 for floating confact

Switching input

R < 100 Q, contact loadability 100 mA, static destruction limit 20 V / 5.8 mA,
galvanically isolated

Solenoid valve

Approval acc. to IEC 61508/SIL

Input

24V DC, reverse polarity protection, static destruction limit 40 V

u-57Vv

38400 (corresponding to 4.8 mA at 24 V/114 mW)

Current consumption | =

Signal "0" no pick-up

<12V

Signal "1" safe pick-up

>19V (emergency venting at 0 V)

Service life >5 x 10° switching cycles
K, coefficient 0.15
Pepperl+Fuchs

inductive limit switch

For connection to switching amplifier acc. to EN 60947-5-6

5$J2-SN proximity switch

Measuring plate not detected: = 3 mA - Measuring plate detected: < 1 mA

External position sensor

Travel

Same as positioner

Cable

10 m with M12x1 connector, designed for continuous flexing, flame retardant acc. to
VDE 0472, resistant to oils, lubricants, coolants as well as other corrosive media

Perm. ambient temperature

-60 to +105 °C with fixed connection between positioner and position sensor

Vibration immunity

Up to 10 g in the range between 10 and 2000 Hz

Degree of protection

IP 67

EB 8384-5EN 17




Design and principle of operation

Summary of explosion-profection certificates

Type
3730 |Certification Type of protection/comments
Number APHQMH 104 1343
-5 CCoE Date 2013-04-19 Ex ia ICT6é
Valid until | 2018-04-18
-5 STCC On request
51 @ Number PTB 04 ATEX 2109 Il 2G Ex ia lIC Té Gb;
Date 2017-05-11 Il 2D Ex ia lll T80°C Db
[H[ E Number RU-C-DE. 08.B.00697 ExialICTé
X ia ;
1 Date 201412:15 Ex th IIIC T80°C Db X, P66
Valid until | 2019-12-14
51 | iEce Number | PTB 06.0054 Ex ia IIC T6-T4 Gb;
x Date 2017-07-17 Ex ia IIC T80°C Db
Number 11-KB4B0-0225
-51 KCS Date 2011-11-10 Ex ia ICT6/T5/T4
Valid until | 2018-11-10
Number GYJ16.1081
-51 NEPSI Date 2016-01-24 Exia llCTé
Valid until | 2023-01-23
Exia ICT6; Class |, Il, Div.1, Groups A-G;
53 CSA Number 1675804 Ex nA Il T6; Ex nLIIC T6; Class |, Il, Div.2, Groups A-G;
- Date 2017-05-23 Class II, Div.1, Groups E-G; Class Il
Type 4 Enclosure
Class |, Zone 0 AEx ia IIC;
53 M Number 3023605 Class 1, 11, lll, Div.1, Groups A, B, C, D, E, F, G;
Date 2006-03-15 Class 1, Div.2, Groups A, B, C, D;
Class Il, Div.2, Groups F, G
@ Number | PTB 05 ATEX 2109 .,
55 Do 20170511 1l 2D Ex tb IIIC T80°C Db
Number PTB 06.0054 .
-55 | IECEx Do 017071 Ex tb IlIC T80°C Db
s @ Number | PTB 05 ATEX 2010 X | 11 3G Ex nA IIC T6 Gc;
Date 2017-06-22 1l 3D Ex tc lIC T80°C Dc
Number RU-C-DE. 08.B.00697 2Bx nA ic IIC T6/T5//TT4 Ge X
X nA Ic CA;
58 [H[ E Date 2014:12:15 Ex fc lIC T80°C Db X, IP66
Valid until | 2019-12-14
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Design and principle of operation

Type
3730 |Certification Type of protection/comments
58 ECE Number PTB 06.0054 Ex nA IC T6-T4 Cc;
x Date 2017-07-17 Ex tc IlIC T80°C Dc
Number GYJ16.1082 Exia Il T6:
-58 | NEPSI Date 2016-01-24 i~
Valid until | 2023-01-23 o
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4 Attachment to the control
valve — Mounting parts and
accessories

WARNING!

Mount the positioner, keeping the following

sequence:

1. Remove protective film from pneumatic
connections.

2. Mount the positioner on the control
valve

3. Connect the supply air

4. Connect the electrical power

5. Perform the start-up settings

The positioner is suitable for the following
types of attachment:

Direct attachment to SAMSON

Type 3277 Actuator

Attachment to actuators according to
IEC 60534-6 (NAMUR)

Attachment according to VDI/VDE 3847
Attachment to Type 3510 Micro-flow
Valve

Attachment to rotary actuators

NOTICE

Attach the positioner to the control valve,

observing the following instructions to avoid

damaging the positioner.

- Use only the mounting parts/accessories
listed in the Tables 1 to 7 (pages 48 to
52) to mount the positioner. Observe the
type of attachment.
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— Observe the assignment between lever
and pin position (see travel tables on
page 21).

Lever and pin position

The positioner is adapted to the actuator
and to the rated travel by the lever on the
back of the positioner and the pin inserted
into the lever.

The travel tables on page 21 show the maxi-
mum adjustment range at the positioner. The
travel that can be implemented at the valve
is additionally restricted by the selected
fail-safe position and the required compres-
sion of the actuator springs.

The positioner is standard equipped with the
lever M (pin position 35).

Fig. 3 - Lever M with pin position 35

Note: If the standard mounted lever M (pin
position 35) is replaced, the newly mounted
lever must be moved once all the way as far
as it will go in both directions to adapt it to
the internal measuring lever.
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Travel tables

Note: The lever M is included in the scope of delivery.
Levers S, L, XL for attachment according to IEC 60534-6 (NAMUR) are available as acces-
sories (see Table 3 on page 50). The lever XXL is available on request.

Direct attachment to Type 3277-5 and Type 3277 Actuators

Actuator size Rated travel | Adjustment range at positioner ) Required Assigned
[em?] [mm] Min. Travel  Max. lever pin posifion
120 7.5 5.0 to 25.0 M 25
120/240/175/350 15 7.0 to 35.0 M 35
355/700/750 30 10.0 to 50.0 M 50

Attachment according to IEC 60534-6 (NAMUR)

SAMSON valves/Type 3271 Actuator | Adjustment range at positioner ')
Actuator size Rated travel Other valves/actuators et f\sagn'e‘d
lever pin position
[em?] [mm] min.  Travel  max
60 and 120 with
Type 3510 Valve 7.5 3.6 to 18.0 S 17
120 7.5 5.0 to 25.0 M 25
120/240/175/350 15
7.0 to 35.0 M 35
355/700/750 7.5
355/700/750 15 and 30 10.0 to 50.0 M 50
1000/1400/2800 30 14.0 to 70.0 L 70
1000/1400/2800 60 20.0 to 100.0 L 100
1400/2800 120 40.0 to 200.0 XL 200
See ma.r;'ufac.:turer s 200 See manufacturer's specifications XXL 300
specifications

Attachment to rotary actuators according to VDI/VDE 3845

Rotary actuators Required Assigned
Min. Opening angle Max. lever pin position
24 to 100° M 90°

") The min./max. adjustment range is based on the NOM (nominal range) initialization mode
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4.1 Direct attachment

4.1.1 Type 3277-5 Actuator

Refer to Table T on page 48 for the required
mounting parts as well as the accessories.
Note the travel table on page 21.

Actuator with 120 cm?

Depending on the type of positioner attach-
ment, the signal pressure is routed either left
or right of the yoke through a bore to the
actuator diaphragm. Depending on the
fail-safe action of the actuator "Actuator
stem extends" or "Actuator stem refracts"
(valve closes or opens upon supply air
failure), the switchover plate (9) must first be
attached to the actuator yoke. Align the
switchover plate with the corresponding
symbol for left or right attachment according
to the marking (view looking onto the
switchover plate).

1. Mount connecting plate (6) or pressure
gauge bracket (7) with pressure gauges
onto the positioner, making sure both
seal rings (6.1) are seated properly.

2. Remove screw plug (4) on the back of
the positioner and close the signal pres-
sure output "Output 38" on the connect-
ing plate (6) or on the pressure gauge
bracket (7) with the stopper (5) included
in the accessories.

3. Place follower clamp (3) on the actuator
stem, align and screw tight so that the
mounting screw is located in the groove
of the actuator stem.

4. Mount cover plate (10) with narrow side
of the cut-out opening (Fig. 4, left) point-
ing towards the signal pressure connec-
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tion. Make sure that the bonded gasket
(14) points towards the actuator yoke.

5. 15 mm travel: Keep the follower pin (2)
at lever M (1) on the back of the
positioner in the pin position 35 (deliv-
ered state).

7.5 mm travel: Remove the follower pin
(2) from the pin position 35, reposition it
in the bore for pin position 25 and
screw tight.

6. Insert formed seal (15) into the groove of
the positioner housing and the seal ring
(10.1) on the back of the housing.

7. Place positioner on the cover plate (10)
in such a manner that the follower pin
(2) rests on the top of the follower clamp
(3). Adjust the lever (1) correspondingly
and open the positioner cover to hold
the positioner shaft in position at the cap
or the switch (Fig. 23).

The lever (1) must rest on the follower
clamp with spring force.

Mount the positioner on the cover plate
(10) using the two fixing screws.

Note for all types of attachment except for
direct attachment to Type 3277-5: The sig-
nal pressure output at the back must be
sealed using the screw plug (4, order no.
0180-1254) and the associated O-ring (or-
der no. 0520-0412).

8. Mount cover (11) on the other side.
Make sure that the vent p|ug points
downwards when the control valve is in-
stalled to allow any condensed water
that collects to drain off.
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v

Symbols
Actuator stem é
extends

v

Attachment left ~ Attachment right

%EACMGKW stem
\

E

y retracts

Signal pressure

Switchover plate (9)

1 Lever

1.7 Nut

1.2 Disk spring

2 Follower pin

3 Follower clamp

4 Screw plug

5 Stopper

6 Connecting plate

6.1 Sedal rings

7 Pressure gauge bracket

8  Press. gauge mounting kit
9

Switchover plate
for actuator

10 Cover plate
10.1 Seal ring
11 Cover

14 Gasket

15 Formed seal

-

e

~

Supply 9

-SNANS
T

input for left Signal pressure
attachment Marking input for right
attachment
15 —
—
10
1 (A
2 H
] —J
3
O 1 I
X\B) 12 1=
N\E% =
= Cut-out of ~
cover plate (10) \
OG- =2
\ Zi
U Dol 10 0,
— 6.1 ‘ 10
¢ | —t— 6

: Note:

| Always use the connecting plate (6)

7 included in the accessories to connect
supply and output.

8 Never screw threaded parts directly
into the housing.

Fig. 4 - Direct attachment - Signal pressure connection for Type 3277-5 Actuator with 120 cm?
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4.1.2 Type 3277 Actuator

Refer to Table 2 on page 49 or the required
mounting parts as well as the accessories
with their order numbers.

Note the travel table on page 21.

Actuators with 175 to 750 cm?

Mount the positioner on the yoke as shown
in Fig. 5. The signal pressure is routed to the
actuator over the connection block (12), for
actuators with fail-safe action "Actuator
stem extends" internally through a bore in
the valve yoke and for "Actuator stem re-
tracts" through external piping.

1. Place follower clamp (3) on the actuator
stem, a|ign and screw tight so that the
mounting screw is located in the groove
of the actuator stem.

2. Mount cover plate (10) with narrow side
of the cut-out opening (Fig. 5, on the left)
pointing towards the signal pressure
connection. Make sure that the bonded
gasket (14) points towards the actuator
yoke.

3. For actuators with 355, 700 and
750 cm2, remove the follower pin (2) at
lever M (1) on the back of the positioner
from pin position 35, reposition it in the
bore for pin position 50 and screw tight.
For actuators 175 to 350 cm? with
15 mm travel, the follower pin (2) re-
mains in pin position 35.

4. Insert formed seal (15) in the groove of
the positioner casing.

5. Place positioner on the cover plate in
such a manner that the follower pin (2)
rests on the top of the follower c|c1mp
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(3). Adjust the lever (1) correspondingly
and open the positioner cover to hold
the positioner shaft in position at the cap
or the switch (Fig. 23). The lever (1) must
rest on the follower clamp with spring
force. Mount the positioner on the cover
plate (10) using the two fixing screws.

. Make sure that the tip of the gasket (16)

projecting from the side of the connec-
tion block (12) is positioned above the
actuator symbol that corresponds with
the actuator with fail-safe action "Actua-
tor stem extends" or "Actuator stem re-
tracts." If necessary, remove the three
fixing screws and the cover. Then reposi-
tion the gasket (16) turned by 180°. The
previous version of the connection block
(Fig. 5, bottom) requires the switch plate
(13) to be turned such that the corre-
sponding actuator symbol points to the
marking.

. Place the connection block (12) with the

associated seal rings against the
positioner and the actuator yoke. Screw
it tight using the fixing screw (12.1). For
actuators with fail-safe action "Actuator
stem retracts”, additionally remove the
stopper (12.2) and fit on the external
signal pressure piping.

. Mount cover (11) on the other side.

Make sure that the vent plug points
downwards when the control valve is in-
stalled to allow any condensed water
that collects to drain off.
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1 Lever 12 Connection block
1.1 Nut 12.1 Screw
1.2 Disk spring 12.2 Stopper or connection for
2 Follower pin external piping
3 Follower clamp 13 Switch plate 15 10 14
10 Cover plate 14 Gasket
11 Cover 15 Formed seal = 1 2 3 o
11.1 Vent plug 16 Gasket
S\
1/
N f

Lever M

Cut-out of
cover plate (10)

SUPPLY
Actuator stem 16 12 12.1 12.2
retracts  extends r A
Connection block (old) e # \——1

13 with switch plate (13)

Actuator stem retracts
Actuator stem extends

Marking

Fig. 5 - Direct attachment — Signal pressure connection for Type 3277 Actuator with 175 to 750 cm?

EB 8384-5EN 25



Attachment to the control valve — Mounting parts and accessories

4.2 Attachment according to
IEC 60534-6 (NAMUR)

Refer to Table 3 on page 50 for the required
mounting parts as well as the accessories
with their order numbers.

Note the travel table on page 21.

The positioner is attached to the control

valve with a NAMUR bracket (10).

1. Screw the two bolts (14) to the bracket
(9.1) of the stem connector (9), place the
follower plate (3) on top and use the
screws (14.1) to tighten.

Actuator size 2800 cm” and 1400 cm?
(120 mm travel):

— For a travel of 60 mm or smaller,
screw the longer follower plate (3.1)
directly to the stem connector (9).

- For a travel exceeding 60 mm,
mount the bracket (16) first and then
the follower plate (3) to the bracket
together with the bolts (14) and
screws (14.1).

2. Mount NAMUR bracket (10) to the con-
trol valve as follows:

— For attachment to the NAMUR rib,
use an M8 screw (11), washer, and
toothed lock washer directly in the
yoke bore.

- For attachment to valves with
rod-type yokes, use two U-bolts (15)
around the yoke. Align the NAMUR
bracket (10) in such a way that the
slot of the follower plate (3) is cen-
trally aligned with the NAMUR
bracket at mid valve travel.
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3. Mount connecting plate (6) or pressure
gauge bracket (7) with pressure gauges
(8) on the positioner, making sure both
seal rings (6.1) are seated properly.

4. Select required lever size (1) M, L or XL
and pin position according to the actua-
tor size and valve travels listed in the ta-
ble on page 21.

Should you require a pin position other
than position 35 with the standard in-
stalled lever M, or require a lever size L
or XL, proceed as follows:

5. Screw the follower pin (2) in the as-
signed lever bore (pin position) as listed
in the table. Only use the longer follower
pin (2) included in the mounting kit.

6. Place lever (1) on the positioner shaft
and screw tight using the disk spring
(1.2) and nut (1.1).

Note: If you have mounted a new lever (1),
you must move it once all the way as far as
it will go in both directions.

7. Place positioner on the NAMUR bracket
in such a manner that the follower pin
(2) rests in the slot of the follower plate
(3, 3.1). Adjust the lever (1) correspond-
ingly.
Screw the positioner to the NAMUR
bracket using both its fixing screws.
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p— N —

9
9.1
10
11
14
14.1
15
16

Attachment to rod-type yoke
Rod diameter 20 to 35 mm

| 6

| Additional bracket }or

i actuators with 2800 cm? I<‘ >,
' and travel = 60 mm ~ =

| °)
L o
,jver Lever XLand L % ‘ 5 o
o ! S 14,
Disk spring | } ‘, > )
Follower pin T

|
Follower plate ‘
Follower plate !
Connecting plate ‘
Seal rings !
Pressure gauge bracket ‘
Pressure gauge ‘
mounting kit
Stem connector
Bracket
NAMUR bracket
Screw
Bolt
Screw
U-bolt  Note: Always use the connecting plate (6) included in the accessories to
Bracket  connect supply and output. Never screw threaded parts directly into housing.

Fig. 6 - Attachment according to IEC 60534-6 (NAMUR)
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4.3 Attachment according to
VDI/VDE 3847

Type 3730-5x0000000x006000 and
Type 3730-5x0000000x007000
Positioners with air purging of the actuator's

spring chamber can be attached according
to VDI/VDE 3847.

Type 3730-5x0000000x000000 Positioner
without air purging of the actuator's spring
chamber can be attached according to
VDI/VDE 3847.

This type of attachment allows the
positioners to be replaced quickly while the
process is running by blocking the air in the
actuator.

The signal pressure can be blocked in the
actuator by unscrewing the red retaining
screw (20) and then turning the air blocker
(19) on the bottom of the adapter block.

Attachment to Type 3277 Actuator (see
Fig. 7)

Refer to Table 4 on page 50 for the required
mounting parts as well as the accessories.

Mount the positioner on the yoke as shown
in Fig. 7. The signal pressure is routed to the
actuator over the connecting plate (12), for
actuators with fail-safe action "actuator stem
extends" internally through a bore in the
valve yoke and for "actuator stem retracts"
through external piping.

Only the Y1 port is required for positioner
attachment. The Y2 port can be used for air
purging of the spring chamber.
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1. Place follower clamp (3) on the actuator
stem, align and screw tight so that the
mounting screw is located in the groove
of the actuator stem.

2. Place the adapter bracket (6) on the
positioner and mount using the screws
(6.1). Make sure that the seals are cor-
rectly seated. For positioners with air
purging, remove the stopper (5) before
mounting the positioner.

For positioners without air purging, re-
place the screw plug (4) with a vent plug.

3. For actuators with 355/700/750 cm?,
remove the follower pin (2) at lever M
(1) on the back of the positioner from
pin position 35, reposition it in the bore
for pin position 50 and screw tight.

For actuators 175, 240 and 350 cm?
with 15 mm travel, the follower pin (2)
remains in pin position 35.

4. Insert formed seal (6.2) in the groove of
the adapter bracket.

5. Insert the formed seal (17.1) into the
turnboard (17) and mount the turnboard
to the adapter block (13) using the
screws (17.2).

6. Mount the blank plate (18) to the
turnboard (17) using the screws (18.1)
Make sure that the seals are correctly
seated.

Note: A solenoid valve can also be mounted
in place of the blank plate (18). The orienta-
tion of the turnboard (17) determine the
mounting position of the solenoid valve. Al-
ternatively, a restrictor plate can be mounted
(see AB 11).
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View from below

famal

o ©

)__

@

13 17117 172 18 18.1

1 Lever
1.1 Nut

1.2 Disk spring

2 Follower pin

3 Follower clamp
4 Screw plug

5  Stopper

6 Adapter bracket
6.1 Screws

6.2 Formed seal

6.3 Screws

11 Cover

11.1 Vent plug

12 Connecting plate
12.1 Sedl

13 Adapter block
13.1 Screws

17 Turnboard

17.1 Formed seal
17.2 Screws

18  Blank plate

18.1 Screws

19 Air blocker

20  Retaining screw

Fig. 7 - Attachment according to VDI/VDE 3847 onto Type 3277 Actuator
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7. Insert screws (13.1) through the middle

8.

holes of the adapter block (13).

Place the connecting plate (12) together
with the seal (12.1) onto the screws
(13.1) corresponding to the fail-safe ac-
tion "actuator stem extends" or "actuator
stem retfracts".

The fail-safe action that applies is deter-
mined by aligning the groove of the
adapter block (13) with the groove of
the connecting plate (12) (Fig. 8).

Actuator stem

extends refracts

==
12 Connecting plate v A 4
13 Adapter block 7

HIE

Fig. 8 - Fail-safe action

9. Mount the adapter block (13) together

1

1

with the connecting plate (12) to the ac-
tuator using the screws (13.1).

0. Insert the vent plug (11.1) into the Exh.
connection.

1. For fail-safe action "actuator stem ex-
tends", seal the Y1 port with a blanking
plug.

For fail-safe action "actuator stem re-
tracts", connect the Y1 port to the signal
pressure connection of the actuator.
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12. Place the positioner on the adapter block

(13) in such a manner that the follower
pin (2) rests on the top of the follower
clamp (3). Adjust the lever (1) corre-
spondingly and open the positioner
cover to hold the positioner shaft in posi-
tion at the cap or the switch (Fig. 23).
The lever (1) must rest on the follower
clamp with spring force.

Fasten the positioner to the adapter
block (13) using the two fixing screws
(6.3). Make sure the formed seal (6.2) is
properly seated.

13. Mount cover (11) on the other side.

Make sure that the vent plug points
downwards when the control valve is in-
stalled to allow any condensed water
that collects to drain off.
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Attachment to NAMUR rib (see Fig. 9)

Refer to Table 4 on page 50 for the required
mounting parts as well as the accessories.
Note the travel table on page 21.

1. Series 240 Valves, actuator size up to
1400-60 cm?2 Screw the two bolts (14)
to the bracket of the stem connector or
directly to the stem connector (depend-
ing on the version), place the follower
plate (3) on top and use the screws
(14.7) to fasten it.

Type 3251 Valve, 350 to 2800 cm2
Screw the longer follower plate (3.1) to
the bracket of the stem connector or di-
rectly to the stem connector (depending
on the version).

Type 3254 Valve, 1400-120 to

2800 cm2: Screw the two bolts (14) to
the bracket (16). Fasten the bracket (16)
onto the stem connector, place the fol-
lower plate (3) on top and use the
screws (14.1) to fasten it.

Mount the positioner on the NAMUR rib as
shown in Fig. 9.

2. For attachment to the NAMUR rib, fas-
ten the NAMUR connection block (10)
directly into the existing yoke bore using
the screw and toothed lock washer (11).
Align the marking on the NAMUR valve
connection (on the side marked '1') to
50 % travel.

For attachment to valves with rod-type
yokes using the formed plate (15),

which is placed around the yoke: screw
the four studs into the NAMUR connec-

tion block (10). Place the NAMUR con-
nection block on the rod and position the
formed plate (15) on the opposite side.
Use the nuts and toothed lock washers to
fasten the formed plate onto the studs.
Align the marking on the NAMUR valve
connection (on the side marked ‘1) to
50 % travel.

Place the adapter bracket (6) on the
positioner and mount using the screws
(6.1). Make sure that the seals are cor-
rectly seated. For positioners with air
purging, remove the stopper (5) before
mounting the positioner.

For positioners without air purging, re-
place the screw plug (4) with a vent plug.

. Select required lever size (1) M, L or XL

and pin position according to the actua-
tor size and valve travels listed in the ta-
ble on page 21.

Should you require a pin position other than
position 35 with the standard installed lever
M, or require a lever size L or XL, proceed
as follows:

Screw the follower pin (2) in the as-
signed lever bore (pin position) as listed
in the table. Only use the longer follower
pin (2) included in the mounting kit.
Place lever (1) on the positioner shaft
and screw tight using the disk spring
(1.2) and nut (1.1).

Move the lever once all the way as far
as it will go in both directions.

Insert formed seal (6.2) in the groove of
the adapter bracket.

Insert the formed seal (17.1) into the
turnboard (17) and mount the turnboard
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to the adapter block (13) using the
screws (17.2).

Mount the blank plate (18) to the
turnboard (17) using the screws (18.1)
Make sure that the seals are correctly
seated.

Note: A solenoid valve can also be mounted
in place of the blank plate (18). The orienta-
tion of the turnboard (17) determine the
mounting position of the solenoid valve. Al
ternatively, a restrictor plate can be mounted
(see AB 11).

9.

Mount the adapter block (13) to the
NAMUR connection block using the
screws (13.1).

Insert the vent plug (11.1) into the Exh.
connection.

10. Place the positioner on the adapter block

11

(13) in such a manner that the follower
pin (2) rests on the top of the follower
clamp (3). Adjust the lever (1) corre-
spondingly.

Fasten the positioner to the adapter
block (13) using the two fixing screws
(6.3). Make sure the formed seal (6.2) is
proper|y seated.

.For single-acting actuators without air

purging connect the Y1 port of the
adapter block to the signa| pressure con-
nection of the actuator. Seal the Y2 port
with a blanking plug.

For double-acting actuators and actua-
tors with air purging connect the Y2
port of the qdqpter block to the signq|
pressure connection of the second actua-
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tor chamber or spring chamber of the
actuator.
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View from below

= 5

O
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N J
o © @" @
©
<) @&O ou 5
Exh. 20
19
T Lever 13 Adapter block
1.1 Nut 13.1 Screws
1.2 Spring disk 14 Bolt
2 Follower pin 14.1 Screws
3 Follower plate 15  Formed plate
3.1 Follower plate 16 Bracket
4 Screw plug 17 Turnboard
5 Stopper 17.1 Formed seal
6 Adapter bracket 17.2 Screws
6.1 Screws 18  Blank p|dfe
6.2 Formed seal 18.1 Screws
6.3 Screws 19 Air blocker
10 NAMUR 20  Refaining screw
connection block
11 Screw with
toothed lock
washer

Fig. 9 - Attachment according to VDI/VDE 3847 to the NAMUR rib
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4.4 Attachment to Type 3510 Move lever once dll the way as far as it
Micro-flow Valve will go in both directions.
10. Place positioner on the bracket (10) in
Refer to Table 3 on page 50 for the required such @ manner that the follower pin

mounting parts as well as the accessories
with their order numbers.
Note the travel table on page 21.

slides into the groove of the clamp (3).
Adjust the lever (1) correspondingly.
Screw the positioner to the bracket (10)
1. Screw bracket (9.1) to the stem connec- using both its screws.
tor (9).
2. Fasten the two pins (9.2) to the bracket
(9.1) on the stem connector. Mount the
follower plate (3) and fasten it using the
screws (9.3).
3. Mount the travel indication scale (acces-
sories) to the outer side of the yoke using
the hex screws (12.1), ensuring that the
scale is aligned with the stem connector.
4. Fasten the hex bar (11) onto the outer
side of yoke by screwing the M8 screws
(11.1) directly into the holes on the
yoke.
5. Fasten the bracket (10) to the hex bar
(11) using the hex screw (10.1), washer
and tooth lock washer.
6. Mount connecting plate (6) or pressure
gauge bracket (7) with pressure gauges
(8) on the positioner, making sure both
seal rings (6.1) are seated properly.
7. Unscrew the standard installed lever M
(1) including follower pin (2) from the
positioner shaft.
8. Take lever S (1) and screw follower pin
(2) in the bore for pin position 17.
9. Place lever S on the positioner shaft and
screw tight using the disk spring (1.2)
and nut (1.1).
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Note: Always use the connecting plate
(6) included in the accessories to connect
supply and output.

Never screw threaded parts directly into
the housing.

Fig. 10 - Attachment to Type 3510 Micro-flow Valve

Nut
Disk spring

Follower pin

Follower plate
Connecting clamp

Seal rings

Pressure gauge bracket
Pressure gauge
mounting kit

Stem connector
Bracket

Pin
Screws
Bracket
Screw
Hex bar
Screws
Screws

EB 8384-5EN 35




Attachment to the control valve — Mounting parts and accessories

4.5 Attachment to rotary
actuators

Refer to Table 5 on page 51 for the required
mounting parts as well as the accessories
with their order numbers.

Note the travel table on page 21.

The positioner is mounted to the rotary actu-
ator using two pairs of double brackets.

Prior to attaching the positioner to the
SAMSON Type 3278 Rotary Actuator,
mount the associated adapter (5) to the free
end of the rotary actuator shaft.

Note: On attaching the positioner as de-
scribed below, it is imperative that the actu-
ator's direction of rotation is observed.

1. Place follower clamp (3) on the slotted
actuator shaft or the adapter (5).

2. Place coupling wheel (4) with flat side
facing the actuator on the follower
clamp (3). Refer to Fig. 12 to align slot
so that it matches the direction of rota-
tion when the valve is in its closed posi-
tion.

3. Screw coupling wheel and follower
clamp tightly onto the actuator shaft us-
ing screw (4.1) and disk spring (4.2).

4. Screw the bottom pair of brackets (10.1)
with the bends pointing either to the in-
side or fo the outside (depending on the
actuator size) to the actuator case. Posi-
tion top pair of brackets (10) and screw
tight.

5. Mount connecting plate (6) or pressure
gauge bracket (7) with pressure gauges
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to the positioner, making sure both
O-rings are seated properly.

For double-acting, springless rotary ac-
tuators, a reversing amplifier is required
to attach the positioner to the actuator,
see section 4.6.

. Unscrew the standard follower pin (2)
from the positioner's lever M (1). Use the
metal follower pin (&5) included in the
mounting kit and screw tight info the
bore for pin position 90°.

. Place positioner on the top pair of
brackets (10) and screw tight. Consider-
ing the actuator's direction of rotation,
adjust lever (1) so that it engages in the
slot of the coupling wheel (4) with its fol-
lower pin (Fig. 12). It must be guaran-
teed that the lever (1) is parallel to the
long side of the positioner when the ac-
tuator is at half its angle of rotation.

. Stick scale plate (4.3) on the coupling
wheel so that the arrow tip indicates the
closed position, and it can be easily
read when the valve is installed.

-
el o

3

5
- -
Mounting flange "~ ——"

Fig. 11 - Mounting the coupling wheel with Type 3278
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Note:

47

housing.

= ] = (0 ] 6
| — 7,8
07 g :é ; jot g ! (7.8)
= = HH 12
| _ |=m A H 1l
101 —F e 2
: d 1|H 43
U TH—
rn, - mmd
el M- LT
Always use the connecting i 80 { )
plate (6) included in the T mm T
accessories to connect —— g
supply and output. -
Never screw threaded 130 mm
parts directly info the
-

Legends Figs. 11 + 12

1
1.1
1.2
2
3
4
4.1
4.2
4.3
4.3
5

6.1
7
8

10
10.1

Lever
Nut
Disk spring

~T™
TN E O N N

Follower pin

Follower clamp (Fig. 11)
Coupling wheel

Screw

Disk spring

Scale plate

Scale plate

Actuator shaft

Adapter for Type 3278
Seal rings

Pressure gauge bracket
Pressure gauge
mounting kit

Top pair of brackets
Bottom pair of brackets

Fig. 12 - Attachment to rotary actuators

Control valve opens counterclockwise

Control valve opens clockwise
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4.5.1 Heavy-duty version

Refer to Table 5 on page 51 for the required

mounting parts as well as the accessories
with their order numbers.

Both mounting kits contain all the necessary
mounting parts. First select correct actuator
size. Prepare actuator, and mount required
adapter supplied by the actuator manufac-

turer, if necessary.

1.

Mount the housing (10) onto the rotary
actuator. In case of VDI/VDE attach-
ment, place spacers (11) underneath, if
necessary.

For SAMSON Type 3278 and VETEC
$160 Rotary Actuator, screw the adapter
(5) onto the free end of the shaft or
place adapter (5.1) onto the shaft of the
VETEC R Actuator.

Place adapter (3) onto Type 3278, VETEC
$160 and VETEC R Actuator. For
VDI/VDE version, this step depends on
the actuator size.

Stick adhesive label (4.3) onto the cou-
pling wheel in such a manner that the
yellow part of the sticker is visible in the
window of the housing when the valve is
OPEN. Adhesive labels with explanatory
symbols are enclosed and can be stuck
on the housing, if required.

Screw tight coupling wheel (4) onto the
slotted actuator shaft or adapter (3) us-
ing screw (4.1) and disk spring (4.2).
Undo the standard follower pin (2) on
the lever M (1) of the positioner. Attach
the follower pin (@ 5) included in the
mounting kit fo pin position 90°.
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6. If applicable, mount pressure gauge

bracket (7) with pressure gauges or, in
case G 4 threaded connections are re-
quired, the connecting plate (6), making
sure both seal rings (6.1) are seated
properly.

For double-acting, springless rotary ac-
tuators, a reversing amplifier is required
to attach the positioner to the actuator.
Refer to section 4.6.

. For actuators with a volume of less than

300 cms3, fit the screw-in restriction (or-
der no.1400-6964) into the signal pres-
sure output of the positioner (or the out-
put of the pressure gauge bracket or
connecting plate).

. Place positioner on housing (10) and

screw it tight. Considering the actuator's
direction of rotation, align lever (1) so
that it engages in the correct slot of the
coupling wheel with its follower pin (Fig.

13).

Counterclockwise

©,

feo

Clockwise

Fig. 13 - Direction of rotation
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Fit screw-in restriction info signal pressure output

I Lever 6 Conne.ding plate {only for G ) for actuators with < 300 cm3 volume
1.1 Nut 6.1 Seal rings
1.2 Disk spring 7 Pressure gauge bracket
2 Follower pin 8  Pressure gauge mounting kit 6
3 Adapter 10 Adapter housing 6.1
4 Coupling wheel 10.1 Screws 7
4.1 Screw 11 Spacers 8
4.2 Disk spring
4.3 Adhesive label
5 Actuator shaft 1
or qdapfer 11
5.1 Adapter ‘ . 1.2
i B R
~~~~~~~~~~~~~~~~~~~~~~~ \ i
,,,,,,,,,,,,,,,,,,,, T T
""""""""" 1
41 | > 40
42 1 i 42
4 1 4
43 | 43
| 3 3

H 10.1

SAMSON Type 3278 Atiachment acc. fo VDE/VDI 3845 (2010)
VETEC 5160, VETECR  |evel 1, size AA1 to AA4, section 18.1

Fig. 14 - Attachment to rotary actuators (heavy-duty version)
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4.6 Reversing amplifier for
double-acting actuators

For the use with double-acting actuators, the
positioner must be fitted with a reversing
amplifier, e.g. the SAMSON Type 3710 Re-
versing Amplifier (see Mounting and Oper-
ating Instructions EB 8392).

If a different reversing amplifier (item no.
1079-1118 or 1079-1119) is used, follow
the mounting instructions described in sec-
tion 4.6.1.

The following applies to all reversing am-
plifiers:

The output signal pressure of the positioner
is supplied at the output A1 of the reversing
amplifier. An opposing pressure, which
equals the required supply pressure when
added to the pressure at Ay, is applied at
output Aa.

The rule Ay + A2 = Z applies.

A1: Output A1 leading to the signal pressure
connection at the actuator which opens the
valve when the pressure increases

A2: Output Az leading to the signal pressure
connection at the actuator which closes the
valve when the pressure increases

Set slide switch on positioner to
AIR TO OPEN.

4.6.1 Reversing amplifier
(1079-1118 or 1079-1119)

1. Mount the connecting plate (6) from the
accessories in Table 5 to the positioner.
Make sure that both O-rings (6.1) are
seated correctly.
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2. Thread the special nuts (1.3) from the
accessories of the reversing amplifier
into the boreholes of the connecting
plate.

3. Insert the gasket (1.2) into the recess of
the reversing amplifier and push both
the hollowed special screws (1.1) into
the connecting boreholes A1 and Z.

4. Place the reversing amplifier onto the
connecting plate (6) and screw tight us-
ing both the special screws (1.1).

5. Use a screwdriver (8 mm wide) to screw
the enclosed filters (1.6) into the con-
necting boreholes A1 and Z.

NOTICE

Do not unscrew the sealing plug (1.5) out of
the reversing amplifier.

The rubber seal (1.4) is not required and
can be removed when the sealing plug is
used.

6. After the initialization is completed, set
Code 16 (Pressure limit) to OFF.

Pressure gauge attachment

The mounting sequence shown in Fig. 15 re-
mains unchanged. Screw a pressure gauge
bracket onto the connections A1 and Z.

G Va 1400-7106
V4 NPT 1400-7107

Pressure gauges for supply air Z and output
A1 as listed in Tables 1 to 5.

Pressure gauge
bracket:
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From the positioner

— Output 38 Supply 9 —
| | | |
L e il L il
| | | | |
Aq Z
2
| —
)
!
Control signals to 13 1112 14 15 1.6
A the actuator Ay
1 Reversing amplifier 6  Connecting plate
1.1 Special screws 6.1 O-rings
1.2 Gasket 6.2 Screws
1.3 Special nuts
1.4 Rubber seal
6.1 6 6.2 1.5 Sealing plug
\ 1.6 Filter
I
I
oz
- -
™
2 H A1
2
O L

Fig. 15 - Mounting a reversing amplifier (1079-1118 or 1079-1119)
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4.7 Attaching an external
position sensor

Refer to Table 7 on page 52 for the mount-
ing parts and accessories required.

In the positioner version with an external po-
sition sensor, the sensor placed in a sepa-
rate housing is attached over a plate or
bracket to the control valve. The travel
pick-off corresponds to that of a standard
device.

The positioner unit can be mounted as re-
quired to a wall or a pipe.

Fig. 16 - Positioner unit with sensor mounted on a
micro-flow valve

For the pneumatic connection either a con-
necting plate (6) or a pressure gauge
bracket (7) must be fixed to the housing, de-
pending on the accessory chosen. Make
sure the seal rings (6.1) are correctly in-
serted (see Fig. 6, bottom right).

For the electrical connection a 10 metfer
connecting lead with M12x1 connectors is
included in the scope of delivery.

Note:
- In addition, the instructions in sections

5.1 and 5.2 apply for the pneumatic and

electrical connection.
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Operation and setting are described in
sections 7 and 8.

- Since 2009, the back of the position sen-
sor (20) is fitted with two pins acting as
mechanical stops for the lever (1). If this
position sensor is mounted using old
mounting parts, two corresponding
8 mm holes must be drilled into the
mounting plate/bracket (21). A template
is available for this purpose. Refer to Ta-
ble 7 on page 52.

4.7.1 Mounting the position
sensor with direct
attachment

Type 3277-5 Actuator with 120 cm?

The signal pressure from the positioner is
routed over the signal pressure connection
of the connecting plate (9, Fig. 17 left) to the
actuator diaphrqgm chamber. To proceed,
first screw the connecting plate (9) included
in the accessories onto the actuator yoke.

Turn the connecting plate (9) so that the
correct symbol for the fail-safe position
"Actuator stem extends" or "Actuator
stem retracts” is aligned with the marking
(Fig. 17, below).

Make sure that the gasket for the con-
necting plate (9) is correctly inserted.
The connecting plate has boreholes with
NPT and G threads.

Seal the threaded connection that is not
used with the rubber seal and square

plug.
Type 3277 Actuator with 175 to 750 cm2:

The signal pressure is routed to the connec-
tion at the side of the actuator yoke for the
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version "Actuator stem extends". pin (2) from the travel table on page 21.
For the fail-safe position "Actuator stem re- The positioner is delivered with lever M
tracts" the connection on the top diaphragm in pin position 35 on the sensor. If nec-

case is used. The connection at the side of
the yoke must be fitted with a venting plug
(accessories).

essary, remove the follower pin (2) from
its pin position and move it to the bore-
hole for the recommended pin position
Mounting the position sensor and screw fight.

4. Place the lever (1) and disk spring (1.2)

1. Place the lever (1) on the sensor in
on the sensor shaft.

mid-position and hold it in place.

Unthread the nut (1.1) and remove the Place the lever (1) in mid-position and
lever together with the disk spring (1.2) hold it in place. Screw on the nut (1.1).
from the sensor shaft. . Place the follower clamp (3) on the actu-

2. Screw the position sensor (20) onto the ator stem, align and fasten it, making
mounting plate (21). sure that the fastening screw rests in the
3. Depending on the actuator size and groove of the actuator stem.
rated valve travel, determine the re- 6. Place the mounting plate (21) together

quired lever and position of the follower with the sensor onto the actuator yoke so
that the follower pin (2) rests on the top

= — R = ==
e —f e

[
*-’JE‘:F\]"Z N F}ﬂ H-
I /Eﬁ -y 1 SR
; N
——9 Signal pressure -'_-u-‘ T Lever
‘-LI_—‘- 1.1 Nut
Vent plug 1.2 Disk spring
|_~Signal pressure 2 Follower pin
T 3 Follower clamp
Symbol Ajtuaror stem ?] Eonneding plate
extends retracts over
@ 20 Position sensor
Markin @ 21 Mounting plate
] v v g p!

Fig. 17 - Mounting for Type 3277-5 Actuator (left) and Type 3277 Actuator (right)
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of the follower clamp (3). It must rest on
it with spring force.

Screw tight the mounting plate (21) onto
the actuator yoke using both fixing
screws.

7. Mount cover (11) on the other side.
Make sure that the vent plug points
downwards when the control valve is in-
stalled to allow any condensed water
that collects to drain off.

4.7.2 Mounting the position
sensor with attachment

2.

Unthread the nut (1.1) and remove the
lever together with the disk spring (1.2)
from the sensor shaft.

Screw the position sensor (20) onto the

bracket (21).

The standard attached lever M with the fol-
lower pin (2) at position 35 is designed for
120, 240 and 350 cm? actuators with

15 mm rated travel.

For other actuator sizes or trave|s, select the
lever and pin position from the travel table
on page 21. Lever L and XL are included in
the mounting kit.

according to IEC 60534-6 3. Place the lever (1) and disk spring (1.2)

) ) on the sensor shaft. Place the lever (1) in
For fhg required mounting parts and the ac- mid-position and hold it in place. Screw
cessories, refer to Table 7 on page 52.

on the nut (1.1).
1. Place the lever (1) on the sensor in 4. Screw both bolts (14) to the bracket
mid-position and hold it in place. (9.1) of the stem connector (9). Attach
20 21 11,12 141 3 14 91 9

—
1]

Fig. 18 - Mounting according to IEC 60534-6 (NAMUR)

1 Lever

1.1 Nut

1.2 Disk spring

2 Follower pin

3 Follower plate
9 Stem connector
9.1 Bracket

14  Bolt

14.1 Screws

20  Position sensor
21 Bracket
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the follower plate (3) and fix with the
screws (14.1).

Place the bracket with the sensor at the
NAMUR rib in such a manner that the
follower pin (2) rests in the slot of the fol-
lower plate (3), then screw the bracket
using its fixing screws onto the valve.

4.7.3 Mounting the position

sensor to Type 3510
Micro-flow Valve

For the required mounting parts and the ac-
cessories, refer to Table 7 on page 52.

1.

Place the lever (1) in mid-position and
hold it in place. Unscrew the nut (1.1)
and remove the standard attached lever
M (1) together with the disk spring (1.2)
from the sensor shaft.

2.

3.

Screw the position sensor (20) onto the
bracket (21).

Select the lever S (1) from the accesso-
ries and screw the follower pin (2) into
the hole for pin position 17.

Place the lever (1) and disk spring (1.2)
on the sensor shaft.

Place the lever (1) in mid-position and
hold it in place. Screw on the nut (1.1).
Place the follower clamp (3) on the stem
connector, align it at a right angle and
screw tight.

Position the bracket (21) with the positi-
on sensor on the valve yoke and screw
tight, making sure the follower pin (2)
slides into the groove of the follower

clamp (3).

1.1
20 21 12
oD
‘ 7 NS
+ A
TN

oo Lok

([
\

Fig. 19 - Mounting on a micro-flow valve

1  Llever

1.1 Nut

1.2 Disk spring

2 Follower pin
20 Position sensor
21 Bracket
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4.7.4 Mounting the position 4.
sensor to rotary actuators

For the required mounting parts and the ac-
cessories, refer to Table 7 on page 52.

Place the lever (1) and disk spring (1.2)
on the sensor shaft.

Place the lever (1) in mid-position and
hold it in place. Screw on the nut (1.1).

1. Place the lever (1) in mid-position and Follow the instructions describing attachment
hold it in place. Unscrew the nut (1.1) to the standard positioner in section 4.5
and remove the standard attached lever  Instead of the positioner, attach the position

M (1) together with the disk spring (1.2) sensor (20) with its mounting plate (21).

from the sensor shaft.

2. Screw the position sensor (20) onto the
mounting plate (21).

3. Replace the follower pin (2) normally at-
tached to the lever (1) with the metal fol-
lower pin (& 5) from the accessories
and screw it into the hole for pin position
90°.

1 3
-i-.il

| —

S5
|

1 lever
1.1 Nut
1.2 Disk spring

m J 2 Follower pin

/F
L. / -

2 1 1.1,1.2

Fig. 20 - Positioner unit with sensor mounted on rotary actuators

J 20 Position sensor

21 Mounting plate

46 B 8384-5EN



Attachment to the control valve — Mounting parts and accessories

4.8 Attaching positioners with
stainless steel housings

Positioners with stainless steel housings re-
quire mounting parts that are completely
made of stainless steel or free of aluminum.

Note: The pneumatic connecting plate and a
pressure gauge bracket made of stainless
steel are available (order numbers listed be-
low). The Type 3710 Pneumatic Reversing
Amplifier is also available in stainless steel.

Connecting plate G V4 1400-7476
(stainless steel): %4 NPT 1400-7477
Pressure gauge G 1400-0265
bracket (st. steel): 4 NPT~ 1400-7108

The Tables 1 to 5 (pages 48 to 51) apply for
attaching positioners with stainless steel
housings with the following restrictions:

Direct attachment

All mounting kits from Tables 1 and 2 can
be used. The connection block is not re-
quired. The stainless steel version of the
pneumatic connecting plate routes the air in-
ternally to the actuator.

Attachment according to IEC 60534-6
(NAMUR rib or attachment to rod-type
yokes)

All mounting kits from Table 3 can be used.
Connecting plate in stainless steel.

Attachment to rotary actuators

All mounting kits from Table 5 can be used
except for the heavy-duty version. Con-
necting plate in stainless steel.

4.9 Air purging function for
single-acting actuators

The exhaust air from the positioner is di-
verted to the actuator spring chamber to
provide corrosion protection inside the actu-
ator. The following must be observed:

Direct attachment to Type 3277-5 (stem ex-
tends FA/stem retracts FE)

The air purging function is automatically
provided.

Direct attachment to Type 3277, 175 to

750 cm’

FA: Remove the stopper 12.2 (Fig. 5 on
page 25) at the connection block and
make a pneumatic connection to the
spring chamber on the vented side.

NOTICE

The method described does not app/y fo
old connection blocks in powder-
paint-coated aluminum. In this case,
follow the instructions for attachment
described below in “Attachment acc. to
IEC 60534-6 (NAMUR rib or
attachment to rod-fype yokes) and to
rotary actuators”.

FE: The air purging function is automati-
cally provided.

Attachment acc. to IEC 60534-6 (NAMUR
rib or attachment to rod-type yokes) and to
rotary actuators

The positioner requires an additional port
for the exhaust air that can be connected
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over piping. An adapter available as an ac- Should other valve accessories be used
cessory is used for this purpose: which vent the actuator (e.g. solenoid valve,
volume booster, quick exhaust valve), this
Threaded bushing G 0310-2619  exhaust air must also be included in the
(M20 x 1.5): 1, NPT 0310-2550  purging function. The connection over the

adapter at the positioner must be protected
with a check valve (e.g. check valve G 4,
NOTICE order no. 8502-0597) mounted in the pip-
ing. Otherwise the pressure in the positioner
housing would rise above the ambient pres-
sure and damage the positioner when the
exhausting components respond suddenly.

The adapter uses one of the M20 x 1.5 con-
nections in the housing which means just
one cable gland can be installed.

4.10 Mounting parts and

accessories
Table 1 - Direct attachment to Type 3277-5 Actuator (Fig. 4) Order no.
Standard version for actuators 120 cm? or smaller 1400-7452
Mounting parts
Version compatible with paint for actuators up to 120 cm? 1402-0940
Switchover plate (old) for Actuator Type 3277-5xxxxxx.00 (old) 1400-6819
. Switchover plate new for Actuator Type 3277-5xxxxxx.01 (new) 1) 1400-6822
Accessories for
the Connecfing plate new for Actuator Type 3277-5x000x.01 (new) 1: G Jgand J6 NPT | 1400-6823
actuator Connecting plate old for Actuator Type 3277-5x000cx.00 (old): G J4 1400-6820
Connecting plate old for Actuator Type 3277-5xxxxxx.00 (old): 4 NPT 1400-6821
GV 1400-7461
Connecting plate (6)
a NPT 1400-7462
Accessories for GV 1400-7458
the Pressure gauge bracket (7)
positioner Va NPT 1400-7459
b ing kit (8) 6 bar | 5ol St. steel/brass | 1402-0938
ressure gauge mounting kit (8) up to max. ar (output/su
e 9 P P PRy St. steel/St. st. | 1402-0939

' Only new switchover and connecting plates can be used with new actuators (Index 01).

Old and new plates are not interchangeable.
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Table 2 - Direct attachment to Type 3277 (Fig. 5) Order no.
Mounting Standard version for actuators with 175, 240, 350, 355, 700, 750 cm? 1400-7453
parts Version compatible with paint for actuators with 175, 240, 350, 355, 700, 750 cm? 1402-0941
GVlalG% 1402-0970
175 em? Stee JiNPT / % NPT | 1402-0976
Stainl. G/i/G%  |1402-0971
steel | VNPT /% NPT | 1402-0978
Siol GVi/G% 1400-6444
240 e JiNPT / % NPT | 1402-0911
Stainl. G/i/G% | 1400-6445
steel | VNPT /% NPT | 1402-0912
S G/ G% 1400-6446
250 e JiNPT / % NPT | 1402-0913
Stainl. G)i/G% 1400-6447
Required piping with screw fitting
— for "Actuator stem retracts" steel VaNPT /% NPT | 1402-0914
;hv;:.:]hbz:,r purging of the top diaphragm S GV/G% 1402-0972
ViNPT / % NPT | 1402-0979
Accessories 355 cm?
Stainl. G)i/G% 1402-0973
steel | VNPT /% NPT | 1402-0980
GValG% 1400-6448
200 e Stee JiNPT / % NPT | 1402-0915
Stainl. G)/i/G% | 1400-6449
steel | VNPT /% NPT | 1402-0916
Stoal GVi/G% 1402-0974
— JiNPT / % NPT | 1402-0981
Stainl. GVi/G%  |1402-0975
steel | VNPT /% NPT | 1402-0982
G /i 1400-8819
Connection block with seals and screw
V4 NPT 1400-8820
Pressure gauge mounting kit (8) up to max. é bar Steel/brass 1402-0938
(output/supply) St. steel/St. steel 1402-0939
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Table 3 - Attachment to NAMUR ribs or control valves with rod-type yokes (20 to 35 mm rod diame-
ter) according to IEC 60534-6 (Figs. 6 and 10)

Travel in mm | Lever | For actuators Order no.
7.5 S | Type 3271-5 with 60/120 cm? on Type 3510 Valve (Fig. 10) 1400-7457
510 50 M) | Actuators from other manufacturers and Type 3271 with 120 to 750 cm? 1400-7454
1410 100 L | Actuators from other manufacturers and Type 3271, versions 1000 and 1400-7455
1400-60
Actuators from other manufacturers and Type 3271, versions 1400-120 and
4010 200 KL 12800 cm? with 120 mm travel 1400-7456
Type 3271, versions 1400-120 and 2800 cm? with 30/60 mm travel 2 1400-7466
Mounting bracket for Emerson and Masoneilan linear actuators
30 or 60 L | In addition, a mounting kit acc. to IEC 60534-6 is required depending on the | 1400-6771
travel. See rows above.
Valtek Type 25/50 1400-9554
GVs 1400-7461
Connecting plate (6)
Vs NPT 1400-7462
G 1400-7458

Accessories | Pressure gauge bracket (7)

V4 NPT 1400-7459

St. steel/brass | 1402-0938

Pressure gauge mounting kit up to max. 6 bar (output/supply)

St. steel/st. st. | 1402-0939

1)
2)

Lever M is mounted on basic device (included in the scope of delivery)

In conjunction with Type 3273 Side-mounted Handwheel with 120 mm rated travel, additionally one bracket
(0300-1162) and two countersunk screws (8330-0919) are required.

Table 4 - Attachment according to VDI/VDE 3847 (Figs. 7 and 9)

Type 3730-5xx0000000x007000 Electropneumatic Positioner with VDI/VDE 3847 interface Order no.
Interface adapter 1402-0257
Mounting kit for attachment to SAMSON Type 3277 with 175 to 750 cm? 1402-0868

IF\)/;?-L'JSnting Mounting kit for attachment to SAMSON Type 3271 or non-SAMSON actuators 1402-0869
Travel pick-off for valve travel up to 100 mm 1402-0177
Travel pick-off for 100 to 200 mm valve travel (SAMSON Type 3271 only) 1402-0178

50 B 8384-5EN



Attachment to the control valve — Mounting parts and accessories

Table 5 - Attachment to rotary actuators (Figs. 11 and 12) Order no.
Attachment acc. to VDI/VDE 3845 (September 2010), refer to section 18.1 for details

Actuator surface corresponds to level 1

Size AA1 to AA4, version with CrNiMo steel bracket 1400-7448

Size AA1 to AA4, heavy-duty version 1400-9244

Size AA5, heavy-duty version (e.g. Air Torque 10 000) 1400-9542

Mouning Bracket surface corresponds to level 2, heavy-duty version 1400-9526
parts Attachment for rotary actuators with max. 180° angle of rotation, level 2 }jgggg;;
Attachment for SAMSON Type 3278 with 160/320 cm2, CrNiMo steel bracket 1400-7614

Attachment for SAMSON Type 3278 with 160 cm? and for VETEC Type S160, Type R

and Type M, heavy-duty version 1400-9245
Attachment for SAMSON Type 3278 with 320 cm? and for VETEC Type S320, 1400-5891
heavy-duty version 1400-9526
Attachment to Camflex II 1400-9120
G 1400-7461

Connecting plate (6)
a NPT 1400-7462
GVa 1400-7458

Accessories | Pressure gauge bracket (7)
Ya NPT 1400-7459
b ki ot 6 bar [output/supply] St. steel/brass 1402-0938
ressure gauge mounting kit up to max. 6 bar (output/su

99 grIep POTSIPPYY 1 st steel/st. steel | 1402-0939

Table 6 - General accessories

Pneumatic reversing amplifier for double-acting actuators Type 3710
Black plastic (6 to 12 mm clamping range) 8808-1011
Blue plastic (6 to 12 mm clamping range) 8808-1012
Cable gland Nickel-plated brass (6 to 12 mm clamping range) 1890-4875
M20 x 1.5 Nickel-plated brass (10 to 14 mm clamping range) 1922-8395
Stainless steel 1.4305 (8 to 14.5 mm clamping range) 8808-0160
Accessories EMC cable gland M20 x 1.5 8808-0143
Adapter Aluminum, powder paint coated 0310-2149
M20x 1.510 V2 NPT | Syginless steel 1400-7114
Retrofit kit for inductive limit switch 1x SJ 2-SN 1402-1770
List of parameters and operating instructions inside cover German/English (std) | 1990-5328
Deactivation code for EXPERT* for Type 3730-5 1400-9318
USB d.ongle EXPERT* (sPecify number of deactivations) 1400-9555
Only in combination with TROVIS-VIEW 6661-1058
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Attachment to the control valve — Mounting parts and accessories

Table 6 - General accessories

Note: The other fastening parts are to be provided at the site of installation as
wall foundations vary from site to site.

TROVIS-VIEW with device module 3730-5 1262295
. Serial inferface adapter (SAMSON SSP inferface - RS-232 port on computer) 1400-7700
Accessories
Isolated USB interface adapter (SAMSON SSP interface - USB port on computer) 1400-9740
including TROVIS-VIEW CD-ROM
Table 7 - Attachment of external position sensor Order no.
Template for mounting position sensor on older mounting parts. See note on page 40. 1060-0784
Mounting parts for actuators with 120 cm? see Fig. 17 left 1400-7472
Connecting plate (9, old) for Actuator G 1400-6820
. Type 3277-5x0000x.00 Ja NPT 1400-6821
Direct attachment
Connecting plate (new) for Actuator Type 3277-5xxxxxx.01 (new) 1) 1400-6823
Mour.ﬂing parts for actuators with 175, 240, 350, 355 and 750 cm?, 1400-7471
see Fig. 17 right
NAMUR attachmt. | Mounting parts for attachment to NAMUR rib w. lever L and XL, see Fig. 18 1400-7468
Attachment
Type 3510 Mounting parts for Type 3510 Micro-flow Valve with 60 cm?, see Fig. 19 1400-7469
Micro-flow valve
VDI/VDE 3845 (September 2010), refer to section 18 for details
Actuator surface corresponds to level 1
Size AA1 to AA4 with follower clamp and coupling wheel, version with
CrNiMo steel bracket, see Fig. 20 1400-7473
Size AA1 to AA4, heavy-duty version 1400-9384
Attachment fo Size AA5, heavy-duty version (e.g. Air Torque 10 000) 1400-9992
rotary actuators
Bracket surface corresponds to level 2, heavy-duty version 1400-9974
1 2
SAMSON Type 3278 with 160 cm? (also for VETEC Type S160 and Type R), 1400-9385
heavy-duty version
SAMSON Type 3278 with 320 cm?2 and for VETEC Type 5320, heavy-duty 1400-5891
version 1400-9974
GVa 1400-7461
Connecting plate (6)
Va NPT 1400-7462
G 1400-7458
Pressure gauge bracket (7)
. 4 NPT 1400-7459
Accessories for
positioner Pressure gauge mounting kit up to max. 6 bar St. steel/brass 1402-0938
(output/supply) St. steel/st. steel | 1402-0939
Bracket to mount the positioner on a walll 0309-0184

1)

Only new switchover and connecting plates can be used with new actuators (Index 01).

Old and new plates are not interchangeable.
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5 Connections

WARNING!

Mount the positioner, keeping the following

sequence:

1. Remove protective film from pneumatic
connections.

2. Mount the positioner on the control valve

3. Connect the supply air

4. Connect the electrical power

5. Perform the start-up settings

The connection of the electrical auxiliary
power may cause the actuator stem to move,
depending on the operating mode.

Do not touch the actuator stem or obstruct it
to avoid risk of injury to hands or fingers.

5.1 Pneumatic connections

NOTICE

Follow the instructions below to avoid dam-

aging the positioner.

— The threaded connections in the
positioner housing are not designed di-
rect air connection.

- The screw glands must be screwed into
the connecting plate, the pressure gauge
mounting block or the connection block
from the accessories.

The air connections are optionally de-
signed as a bore with V4 NPT or G V4
thread.

The customary fittings for metal and cop-
per pipes or plastic hoses can be used.

— The supply air must be dry and free from
oil and dust.

The maintenance instructions for upstre-
am pressure reducing stations must be

Connections

observed.
Blow through all air pipes and hoses tho-
roughly prior to connecting them.

If the positioner is attached directly to the
Type 3277 Actuator, the connection of the
positioner's output pressure to the actuator is
fixed. For attachment according to

IEC 60534-6 (NAMUR), the signal pressure
can be routed to either the top or bottom di-
aphragm chamber of the actuator, depend-
ing on the actuator's fail-safe action
"actuator stem extends" or "actuator stem
refracts”.

For rotary actuators, the manufacturer's
specifications for connection apply.

5.1.1 Signal pressure gauges

To monitor the supply air (Supply) and sig-
nal pressure (Output), we recommend that
pressure gauges be attached (see accesso-
ries in Tables 1 to 5).

5.1.2 Supply pressure

The required supply air pressure depends on
the bench range and the actuator's operat-
ing direction (fail-safe action).

The bench range is registered on the name-
plate either as spring range or signal pres-
sure range depending on the actuator. The
direction of action is marked FA or FE, or by
a symbol.

Actuator stem extends FA (AIR TO OPEN)
Fail-close (for globe and angle valves):

Required supply pressure = Upper bench
range value + 0.2 bar, minimum 1.4 bar.
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Actuator stem retracts FE (AIR TO CLOSE)

Fail-open (for globe and angle valves):

For tight-closing valves, the maximum signal
pressure pstmax is roughly estimated as fol-
lows:

d' CnCip [bar]

pstmax = F + i

d = Seat diameter [cm]
Ap = Differential pressure across the valve

[bar]

A = Actuator diaphragm area [cm?]

If there are no specifications, calculate as
follows:

Required supply pressure =
Upper bench range value + 1 bar.

5.1.3 Signal pressure (output)

The signal pressure at the output (Out-
put 38) of the positioner can be limited o
1.4, 2.4 or 3.7 bar in Code 16.

The limitation is not activated [OFF] by de-
fault.
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5.2 Electrical connections

DANGER!

Risk of electric shock and/or
the formation of an explosive
atmosphere!

—  For electrical installation, observe the rel-
evant electrotechnical regulations and
the accident prevention regulations that
apply in the country of use.

—  The following regulations apply to
mounting and installation in hazardous
areas: EN 60079-14: 2008 Explosive
atmospheres — Part 14: Electrical instal-
lations design, selection and erection (or
VDE 0165 Part 1).

NOTICE

- Adhere to the terminal assignment!
Switching the assignment of the electrical
terminals may cause the explosion pro-
tection to become ineffective!

— Do not loosen enameled screws in or on
the housing.

- The maximum permissible values speci-
fied in the national EC type examination
certificates apply when interconnecting
intrinsically safe electrical equipment (U;
or U, l;orl,; Pior P,; C; or C,, and L;or
L,).

Selecting cables and wires:

Observe Clause 12 of EN 60079-14: 2008
when installing intrinsically safe circuits. The
Subclause 12.2.2.7 applies when running
multi-core cables containing more than one
intrinsically safe circuit.



In particular, the radial thickness of the con-
ductor insulation for common insulation ma-
terials, such as polyethylene, must have a
minimum radial thickness of 0.2 mm.

The diameter of an individual wire in a
fine-stranded conductor must not be smaller
than 0.1 mm. Protect the conductor ends
against splicing, e.g. by using wire-end fer-
rules.

When two separate cables are used for con-
nection, an additional cable gland can be
installed.

Seal cable entries left unused with plugs.

Devices used at ambient temperatures be-
low —20 °C must be fitted with metal cable
glands.

Equipment for use in zone 2/zone 22

In equipment operated with type of protec-
tion Ex nA Il (non-sparking equipment) ac-
cording to EN 60079-15: 2003, circuits
may be connected, interrupted or switched
while energized only during installation,
maintenance or repair.

Equipment connected to energy-limited cir-
cuits with type of protection Ex nL (en-
ergy-limited equipment) according to

EN 60079-15: 2003 may be switched un-
der normal operating conditions.

The maximum permissible values specified
in the Statement of Conformity or its ad-
denda apply when inferconnecting the
equipment with energy-limited circuits in
type of protection Ex nL IIC.

Connections

Cable entries

The cable entry with M20 x 1.5 cable gland,
6 to 12 mm clamping range.

There is a second M20 x 1.5 threaded bore
in the housing that can be used for addi-
tional connection, when required.

The screw terminals are designed for wire
cross-sections of 0.2 to 2.5 mm2. Tighten the

screws by 0.5 t0 0.6 Nm.

Note: The power supply for the positioner
can be supplied either over the connection
to the fieldbus segment or over a DC voltage
source (9 to 32 V) connected to the bus ter-
minals in the positioner.

You are required to observe the relevant
regulations for use in hazardous areas.

Accessories:

Cable gland M20 x 1.5 Order no.
Black plastic

(6 to 12 mm clamping range) 8808-1011
Blue plastic

(6 to 12 mm clamping range) 8808-1012
Nickel-plated brass

(6 to 12 mm clamping range) 1890-4875
Nickel-plated brass

(10 to 14 mm clamping range) 1922-8395
Stainless steel 1.4305

(8 to 14.5 mm clamping range) 8808-0160
EMC cable gland, nickel-plated 8808-0143
brass

Adapter M20 x 1.5 to /2 NPT

Aluminum, powder paint coated ~ 0310-2149

Stainless steel 1400-7114
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Bus line

Route the two-wire bus line to the screw fer-
minals marked "IEC 1158-2", whereby no
polarity has to be observed.

NOTICE

To connect the limit switch, binary inputs,
and forced venting, an additional cable
gland that needs to be fitted in place of the
existing blanking plug is necessary.

Open cable glands are not permissible as
the degree of protection IP 66 only applies
when the positioner housing is sealed.

Limit switch

For operation of the limit switches, switching
amplifiers have to be connected in the out-
put circuit. Their function is to control the
limit values of the control circuit according to
EN 60947-5-6, thus ensuring operational
reliability of the positioner. If the positioner
is installed in hazardous areas, the relevant
regulations must be observed.

Binary input 1

An active contact can be operated at binary
input 1. The positioner can report the switch-
ing state over the bus protocol.

Binary input 2

A passive, floating contact can be operated
at binary input 2.

The positioner can report the switching state
over the bus protocol.

Forced venting
(optional)

Fig. 21 - Electrical connections

Binary contacts

# ip ap
& P el B @
Option

[+81]-82] [EC1158-2] [+87]-88] [+85]-86] [+a1[-42] [A [ B ]
In preparation

e R S N

24V DC BET BE2 Bwitch. amplifier |

. [EN 6094756 |

(op’r|ono|)
Solenoid valve Bus line

Inductive limit
switch (optional)
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Solenoid valve (forced venting function)

For positioners fitted with the optional sole-
noid valve for the forced venting function, a
voltage of 24 V DC must be connected to
the relevant terminals +81 and -82.

NOTICE

If there is no voltage connected for the sole-
noid valve at terminals +81 and -82 or
when the voltage signal is interrupted, the
positioner vents the actuator and does not
respond to the set point.

Observe the switching thresholds specified
in the technical data.

Connections

5.2.1 Establishing communication

The communication structure between the
controller, logic solvers (PLC) or automation
system, or between a PC or work station
and the positioner(s) is implemented to com-

ply with IEC 61158-2.
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Connections

Power Conditioner

Power supply unit

Control system ‘
FOUNDATIONTM fieldbus EN 61158-2

|
-

FOUNDATIONTM fieldbus EN 61158-2

Bus termination

[T]
CN O O | O

7#/74 3730-50 *#%a\ 3730-50 7% 3730-50 *#/A 3730-50

Power Conditioner

Control

system Power supply unit
FOUNDATIONTM fieldbus
EN 61158-2 LEx fieldbus barrier/isolator

Hazardous area #
Bus termination FOUNDATIONTM fieldbus EN 61158-2
T} i
3730-51 3730-51 3730-51

3730-51

mbA mbA mbA mbA

Fig. 22 - Connection according to FOUNDATION™ fieldbus, for safe areas (top) and hazardous areas (bottom)
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6  Operator controls and
readings

Rotary pushbutton &

The rotary pushbutton is located underneath
the front profective cover.

The positioner is operated on site using the
rotary pushbutton:

Turn to select codes and values.

Press @ to confirm setting.

Slide switch AIR TO OPEN or AIR TO CLOSE
AIR TO OPEN applies when the increas-

ing signal pressure opens the valve

AIR TO CLOSE applies when the increas-

ing signal pressure closes the valve

The signal pressure is the air pressure at the
output of the positioner which is transferred
to the actuator.

Operator controls and readings

For positioners with an attached reversing
amplifier for double-acting rotary actuators
(section 4.6): switch position AIR TO OPEN.

Volume restriction Q

The volume restriction is used to adapt the
air delivery to the actuator size. Two fixed
seftings are possible depending on how the
air is routed at the actuator:

For actuators smaller than 240 cm? with
a loading pressure connection at the side
(Type 3271-5), set restriction o MIN
SIDE.

For a connection at the back (Type
3277-5), set restriction to MIN BACK.
For actuators 240 cm? and larger, set to
MAX SIDE for a side connection and to
MAX BACK for a connection at the back.

Initialization key

Cap or rotary switch

Metal tag of proximity switch

oy SSP interface

LINI
v
S3VNLOY
IAIVA
NOILNYD

h2 Q88

~0 888
r & & S u

Switch for

H—1[ AR TO OPEN/
ARR TO CLOSE

| Volume restriction

Rotary pushbutton

Fig. 23 - Operator controls
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Operator controls and readings

Readings on display
Icons appear on the display that are as-
signed o parameters, codes and functions.

Operating modes:

2 Manual mode (MAN), section 8.2.1
C Automatic mode (AUTO), sec-

tion 8.2.1

S SAFE, section 8.2.2

Bar graph:

In 2 manual and G automatic modes, the
bars indicate the system deviation that de-
pends on the sign (+/-) and the value. One
bar element appears per 1 % system devia-
tion.

If the device has not yet been initialized, the
2 icon blinks on the display and the lever
position in degrees in relation fo the longitu-
dinal axis is indicated. One bar element cor-
responds to approximately a 5° angle of ro-
tation.

If the fifth bar element blinks (reading

> 30°), the permissible angle of rotation has
been exceeded. Lever and pin position must

be checked.

Status alarms

I} : Maintenance alarm

/”: Maintenance required/demanded
These icons indicate that an error has oc-
curred. A classified status can be as-
signed to each error. Classifications in-
clude “No message”, “Maintenance re-
quired”, “Maintenance demanded” and
“Maintenance alarm” (see section 8.3).
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9 Configuration enabled

This indicates that the codes marked with an
asterisk (*) in the code list (section 17.1) are
enabled for configuration (see section 8.1).



Operator controls and readings

Maintenance alarm/fault  Manual mode Closed-loop operation  Code

Designation
Position
Parameter

Binary contact 1

Configuration

|
C. Bar graph for
system deviation
|- I I O or lever position

WEEE -

\
\}( /_9 j S\ ) ]I ] \Binory contact 2

. / .
Maintenance required

Fail-safe position

enabled Maintenance demanded active
Readings in display
AUtO  Automatic mode A7 Increasing/increasing
CL Clockwise 2N Increasing/decreasing
CCL Counterclockwise
Err Error
ESC Escape
LOW  w too small
MAN  Manual mode
MAX  Maximum range /} and O together

NOM  Nominal travel
OFF Not available/

AO Transducer Block is in the MAN mode,
see page

not active
ON Available/active G blinking Emergency méadzz 104
RES Reset (see error code 62 on p. )
RUN  Start é blinking Not initialized

SAFE  Fail-safe position

Sub Substitute calibration § blinking Valve in mechanical fail-safe
TunE Initialization in progress position (see SET_FAIL_SAFE_POS param-
7P Zero calibration eter in the AO Transducer Block, page 144

tEStinG  Test function active

Fig. 24 - Readings in display
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Start-up — Settings

7  Start-up - Settings

WARNING!

Mount the positioner, keeping the following

sequence:

1. Remove protective film from pneumatic
connections.

2. Mount the positioner on the control valve

3. Connect the supply air

4. Connect the electrical power

5. Perform the start-up settings

Reading on display after connecting the
electrical auxiliary power:

tEStinG runs across the display and then
the fault alarm icon appears and  blinks
on the display when the positioner has
not yet been initialized. The reading in-
dicates the lever position in degrees in
relation to the longitudinal axis.

NP N2
|I ,ﬁ, e
N A

- ide”

If Code 0 appears on the display when a
positioner has been initialized. The
positioner is in the last active operating
mode.

Reading when the
positioner has not yet been
initialized

WARNING!

The actuator stem moves while the start-up
seftings are being performed.

Do not touch the actuator stem or obstruct it
to avoid risk of injury to hands or fingers.
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NOTICE
Perform the start-up settings in the same se-
quence as listed (section 7.1 to section 7.6).

Note: The positioner performs a test in the
start-up phase while following its automa-
tion task at the same time. During the
start-up phase, operation on site is unre-
stricted, yet write access is limited.

7.1 Defining the fail-safe position

To adapt the positioner to the operating di-
rection of the actuator, set slide switch to AIR
TO OPEN or AR TO CLOSE .

AIR TO OPEN = Signal pressure opens

the valve, for fail-safe position: actuator
stem extends/fail close

AIR TO CLOSE = Signal pressure closes
the valve, for fail-safe position: actuator
stem retracts/fail open.

NOTICE
The AIR TO OPEN (AtO) setting always ap-

plies to double-acting actuators.

For checking purposes:

After successfully completing initialization,
the positioner display should read 0 % when
the valve is in the fail-safe position and

100 % when the valve is open. If this is not
the case, change the slide switch position
and re-initialize the positioner.



Note: The switch position is prompted prior
to an initialization. After an initialization has
been completed, changing the switch posi-
tion does not have any effect on the opera-
tion of the positioner.

The positioner only needs to be initialized
again after the fail-safe action of the actua-
tor has been changed.

7.2 Setting the volume restriction

MAX BACK
( MIN SIDE
MIN BACK
MAX SIDE
Fig. 25 - Volume restriction Q
MAX BACK/MIN SIDE setting

The volume restriction Q is used to adapt the
air delivery to the size of the actuator:

Actuators with o transit time < 1's, e.g.
linear actuators with an effective area
smaller than 240 cm?, require a re-
stricted air flow rate (MIN).

Actuators with a transit time > 1 s do not

require the air flow rate to be restricted
(MAX).

The position of volume restriction Q also de-
pends on how the signal pressure is routed
at the actuator in SAMSON actuators:

The “SIDE” position applies for actuators
with a loading pressure connection at the
side, e.g. Type 3271-5.

Start-up — Settings

The “BACK” position applies for actua-
tors with a loading pressure connection
at the back, e.g. in Type 3277-5.

The “SIDE”restriction position always ap-
plies for actuators from other manufac-
turers.

Overview - Position of volume restriction Q*

Transit
Signal time <ls >1s
pressure
Connection at the side |  MIN SIDE MAX SIDE
Connection at the back|  MIN BACK MAX BACK

* Intermediate positions are not permitted.

NOTICE

The positioner needs to be initialized again
after the position of the restriction has been
changed.

7.3 Adapting the display

The data representation on the positioner
display can be turned by 180° to adapt it to
how the positioner is mounted.

L féi e

ic 34

Reading direction for right
attachment of pneumatic
connections

Reading direction for left
attachment of pneumatic
connections

N

If the displayed data appear upside down,
proceed as follows:

EB 8384-5EN 63



Start-up — Settings

Turn @ _ Code 2

Press & _ Code 2 blinks.

Tum @ - Required direction

Press & to confirm reading direction.

7.4 Limiting the signal pressure
If the maximum actuator force may cause

damage to the valve, the signal pressure
must be limited.

NOTICE

Do not activate the pressure limit function
indouble-acting actuators (with fail-safe po-
sition AIR TO OPEN (OFF = default) as it is
determined automatically during initializa-
tion.

Enable configuration at the positioner before
activating the pressure limit function:

Note: If no settings are entered within
120 seconds, the enabled configuration
function becomes invalid.

=% 3
CI N
(MR

>

Turn @ _ Code 3, display: OFF

Press @ _ Code 3 blinks.

Tum @® _ ON

Press B _ display &

Configuration enabled
Default: OFF
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Limiting the signal pressure:

Y
OFF
%

Turn @ _ Code 16
Press @ _ Code 16 blinks.

Turn @ until the required pressure limit

(1.4/2.4/3.7 bar) appears.

Press & to confirm the pressure limit set-
ting.

Pressure limit

Default: OFF

7.5 Checking the operating
range of the positioner

To check the mechanical attachment and the
proper functioning, the valve should be
moved through the operating range of the
positioner in the 4 manual operating mode
with the manual set point.

Selecting © manual operating mode:
a0

M LN
e

Operating mode
Default MAN

Turn @ _ Code 0
Press @ _ Code 0 blinks.
Tun @ . MAN

Press & . The positioner changes fo the 2
manual operating mode.



Checking the operating range:

TS ~
|’§’ LN

i

Turn @ _ Code 1
Press @ _ Code I and 2 blink.

Turn @ until the pressure in the positioner
builds up, and the control valve moves to its
final positions so that the travel/angle of ro-
tation can be checked.

The angle of rotation on the back of the
positioner is indicated. A horizontal lever
(mid position) is equal to 0°.

Manual reference variable
w (current cmg|e of rotation
is indicated)

To ensure the positioner is working prop-
erly, the outer bar elements may not blink
while the valve is moving through the oper-
ating range.

Exit Code 1 by pressing the rotary
pushbutton (é

The permissible range has been exceeded
when the displayed angle is greater than
30°, and the outer right or left bar element
blinks.

The positioner changes to the fail-safe posi-
tion (SAFE).

After canceling the fail-safe position (SAFE)
(see section 8.2.2) it is absolutely necessary
to check the lever and pin position as de-
scribed in section 4.

Start-up — Settings

WARNING!

To avoid personal injury or property dam-
age caused by the supply air or electrical
auxiliary power, disconnect the supply air
and electrical auxiliary power (bus line) be-
fore exchanging the lever or changing the
pin position.
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Start-up — Settings

7.6 Initialization

WARNING!

During initialization, the control valve moves
through its entire travel/angle of rotation
range. Therefore, do not start the initializa-
tion procedure while a process is running,
but only during start-up when all shut-off
valves are closed.

Before starting initialization, check the maxi-
mum permissible signal pressure of the con-
trol valve. During initialization, the
positioner issues an output signal pressure
up to the maximum supp/y pressure sup-
plied. If necessary, limit the signal pressure
by connecting an upstream pressure reduc-
ing valve.

NOM nominal range

Initialization mode for all globe valves
(see section 7.6.2)

MAN manually selected range
Initialization mode for globe valves with
an unknown nominal range (see section
7.6.3)

SUb substitute calibration (emergency
mode)

This mode allows a positioner to be re-
placed while the plant is running, with
the least amount of disruption to the
plant (see section 7.6.4)

NOTICE

After the positioner has been mounted on to
another actuator or its mounting location
has been changed and prior to
re-initializing the positioner, the positioner
needs to be reset fo its basic setting (default
values). Refer to section 7.8.

Note: For normal operation, simply start ini-
tialization by pressing the INIT key after
mounting the positioner on the valve and
defining the valve closed position and set-
ting the volume restriction. The positioner
only needs to work with its default settings. If
necessary, perform a reset (see section 7.8).

II 5

MA X

Alternating displays
Initialization running
Symbol depending on ini-
tialization mode selected

During initialization the positioner adapts it-
self optimally to the friction conditions and
the signal pressure demand of the control
valve. The type and extent of self-adaptation
depends on the set initialization mode:

MAX maximum range (standard range)
Initialization mode for simple start-up of
valves with two clearly defined mechani-
cal end positions, e.g. three-way valves

(see section 7.6.1)
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operating mode

Bar graph display
indicating the progress of
the initialization




The time required for an initialization pro-
cess depends on the transit time of the actu-
ator and take several minutes. After a suc-
cessful initialization, the positioner runs in
closed-loop operation indicated by G .

A malfunctioning leads to the process being
canceled. The initialization error appears on
the display according to how it has been
classified by the condensed state. See sec-
tion 8.3.

Note: Positioner with extended EXPERT" di-
agnostics automatically start to plot the
referencegraphs (drive signa/ steady-state
d1 and hysteresis d2) after initialization has
been completed. tESt d1 or tESt d2 appear
on the display in an alternating sequence.
An error during the plotting of the reference
graphs is indicated on the display by Code
81.

The positioner still works properly, even
though the reference graph plotting has not
been completed successfully.

Valve fail-safe position AIR TO CLOSE
If the slide switch is set o AIR TO CLOSE,

the positioner automatically switches to the
direction of action increasing/decreasing
(7N) on successful completion of initializa-
tion.

This results in the following assignment be-
tween set point and valve position:

Fail-safe Direction of Sf;qﬁ\?;m
position action e e
AIR TO OPEN A7 0% 100 %
AIR TO CLOSE 2N 100% | 0%

Start-up — Settings

The tight-closing function is activated.

NOTICE
Set Code 15 (final position w>) to 99 % for
three-way valves.

Canceling an initalization process

The initialization procedure can be canceled
while running by pressing the rotary
pushbutton (8‘3 ). StOP appears three sec-
onds long and the positioner then changes
to the fail-safe position (SAFE).

Exit the fail-safe position again over Code 0
(see section 8.2.2).

7.6.1 MAX - Initialization based
on maximum range

The positioner determines travel/angle of
rotation of the closing member from the
CLOSED position to the opposite side and
adopts this travel/angle of rotation as the
operating range from 0 to 100 %.

Enable configuration:

Note: If no settings are entered within
120 seconds, the enabled configuration
function becomes invalid.

W4 3
mEY Default OFF
I

©
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Start-up — Settings

Turn @ _ Code 3, display: OFF
Press @ . Code 3 blinks
Tum@® _ ON

Press @, display S

Select the initialization mode:

"4 b

MA X

Tum @ . Code 6
Press B
Tun @ - MAX

Press @ to confirm the MAX as the initial-
ization mode.

Initialization mode
Default MAX

Start initialization:

Press INIT key o start initialization!

The nominal travel/angle of rotation is indi-
cated in % after initialization. Code 5 (nomi-

nal range) remains locked. The parameters
for travel/angle range start (Code 8) and
travel/angle range end (Code 9) can also
only be displayed and modified in %.

For a reading in mm/°, enter the pin posi-

tion (Code 4).
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Enter the pin position:

v
35-

Turn @® _ Code 4
Press B , Code 4 blinks

Turn @ _ Pin position on lever (see rele-
vant section on oﬂochment)

Pin position
Default OFF

©

Press . The reading of the nominal range
appears in mm/°.

7.6.2 NOM - Initialization based
on nominal range

The calibrated sensor allows the effective
valve travel to be set very accurately. During
the initialization process, the positioner
checks whether the control valve can move
through the indicated nominal range (travel
or angle) without collision.

If this is the case, the indicated nominal
range is adopted with the limits of
travel/angle range start (Code 8) and
travel/angle range end (Code 9) as the op-
erating range.

Note: The maximum possible travel must al-
ways be greater than the nominal travel en-
tered. If this is not the case, initialization is
interrupted (error alarm Code 52) because
the nominal travel is not achieved.




Enable configuration:

Note: If no settings are entered within
120 seconds, the enabled configuration
function becomes invalid.

o4 3
Y

(L]
°

Default OFF

Turn @ - Code 3, display: OFF
Press &, Code 3 blinks

Tum@® _ ON

Press 8B, display &

Enter the pin position and nominal range:

2

35~

Pin position

Default OFF

Nominal range
(locked with Code 4 = OFF)

Turn @ _ Code 4
Press ®, Code 4 blinks

Turn @ _ Pin position on lever (see rele-
vant section on aﬁcchment)

Press & .
Turn @ _ Code 5
Press & , Code 5 blinks

Start-up — Settings

Turn @ _ Nominal travel/angle

Press @
Select the initialization mode:
W4 6

[\
|

Initialization mode

Default MAX

1 ™
(NN

&

Turn @ _ Code 6

Press &, Code 6 blinks

Turn @ _ NoM

Press & to confirm the NOM as the initial-
ization mode.

Start initialization:

Press INIT key to start initialization!

Note: After initialization, check the direction
of action and, if necessary, change it

(Code 7).

7.6.3 MAN - Initialization based
on a manually selected
range

Before starting initialization, move the con-
trol valve manually to the OPEN position by
turning & in small steps. The valve must
move to the required valve position with a
monotonically increasing signal pressure.
The positioner calculates the differential
travel/angle using the OPEN and CLOSED
positions and adopts it as the operating
range with limits of travel/angle range start
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Start-up — Settings

(Code 8) and travel/angle range end
(Code 9).

Enable configuration:

Note: If no settings are entered within
120 seconds, the enabled configuration
function becomes invalid.

"2 3

mEY Default OFF
(L'
54

Turn @ _ Code 3, display: OFF
Press @ , Code 3 blinks

Tum @ - ON

Press @, display &

Enter the pin position:
R
Pin position

3 S mm (| Default OFF

Turn @ _ Code 4
Press @ , Code 4 blinks

Turn @ _ Pin position on lever (see rele-
vant section on aﬂcchment)

©

Press . The reading of the nominal range

appears in mm/°.

70 B 8384-5 EN

Select the initialization mode:

h o4 b

Initialization mode

™ NI Default MAX

e
*O

Tun @ _ Code 6

Press B , Code 6 blinks

Turn @ _ MAN

Press @ to confirm the MAN as the initial-
ization mode.

Enter OPEN position:
AT

1111 am 1| Manual set point
| ) C = | (thecurrentangle of rota-
1 C. tion is displayed)

Tun @ _ Code 0
Press &, Code 0 blinks
Turn @ _ MAN

Press &

Turn @ - Code 1
Press &, Code 1 blinks
Turn @ until the valve reaches its OPEN po-

sition.

Press & to confirm the OPEN position.

Start initialization:

Press INIT key to start initialization!



7.6.4 SUb substitute calibration

A complete initialization procedure takes
several minutes and requires the valve to
move through its entire travel range several
times. This initialization mode, however, is
an emergency mode, in which the control
parameters are estimated and not deter-
mined by an initialization procedure. As a
result, a high level of accuracy cannot be
expected. You should always select a differ-
ent initialization mode if the plant allows it.

The SUb initialization mode is used to re-
place a positioner while the process is run-
ning. For this purpose, the control valve is
usually fixed mechanically in a certain posi-
tion, or pneumatically by means of a pres-
sure signal which is routed to the actuator
externally. The blocking position ensures
that the plant continues to operate with this
valve position.

By entering the blocking position (Code 35),
closing direction (Code 34), pin position
(Code 4), nominal range (Code 5) and di-
rection of action (Code 7), the positioner
can calculate the positioner configuration.

NOTICE

Perform a reset before re-initializing the
positioner if the substitute positioner has al-
readly been initialized. Refer to section 7.8.

Enable configuration:

Note: If no settings are entered within
120 seconds, the enabled configuration
function becomes invalid.

Start-up — Settings

"4 3
M A

(A
o

Default OFF

Turn @ _. Code 3, display: OFF
Press @, Code 3 blinks

Tum @ _ ON

Press B, display &

Enter the pin position and nominal range:

v

Default OFF

Nominal range

(locked with Code 4 = OFF)

150~
;

Tun @ . Code 4
Press @, Code 4 blinks

Turn @ - Pin position on lever (see rele-
vant section on qﬂcchment)

Press €.

Tun@® _ Code 5

Press @, Code 5 blinks

Turn @® _ Nominal travel/angle

Press @
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Start-up — Settings

Select the initialization mode:
W 4 b

HUb
°

Initialization mode
Default MAX

Turn @ _ Code 6
Press & , Code 6 blinks
Tun @ _ sub

Press ® to confirm the SUb as the initializo-
tion mode.

Enter the direction of action:
V4" 1

] ] Default 271
/ /
©

Turn @ _ Code 7
Press & , Code 7 blinks
Turn @ _ Direction of action (771 or 7N)

Press & .
Deactivate travel limit:
Y

(]

OFF

>

Tumn @ . Code 11
Press & , Code 11 blinks

Turn @ _ OFF
Press @ .

Default 100.0
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Change pressure limit and control parame-
ters:

Note: Do not change the pressure limit
(Code 16). Only change the control param-
eters Kp (Code 17) and Ty, (Code 18) if the
settings of the the replaced positioner are
known.

Pressure limit

D F F Default OFF
84
AN
KP
-= Default 7

v

e Default 2

Turn @ . Code 16/17/18
Press @, Code 16/17/18 blinks

Turn @ to set the control parameter se-
lected.

Press & to confirm the sefting.



Enter closing direction and blocking posi-
tion:

Closing direction
Direction of rotation caus-
ing the valve to move to the

~ CLOSED position (view
(I I onto positioner display)
% Default: CCL (counterclock-
wise)
7

Blocking position

nmm etault:
S.l_l Default: 0

Turn @ . Code 34
Press &, Code 34 blinks

Turn @ _ Closing direction (CCL counter-
clockwise/CL clockwise)

Press B .
Turn @ _ Code 35
Press &, Code 35 blinks

Tum @ Blocking position, e.g. 5 mm
(read off at travel indicator scale of the
blocked valve or measure with a ruler).

Press ® to confirm the sefting.

Set the fail-safe position:

Set switch for fail-safe position

AIR TO OPEN or AIR TO CLOSE as de-
scribed in section 7.1 on page 62.

Set volume restriction as described in
section 7.2 on page 63.

Start-up — Settings

Start initialization:

Press INIT key.
The positioner switches to MAN mode.
The blocking position is indicated.

Note: As initialization has not been carried
out completely, the error code 76 (no emer-
gency mode) and possibly also error code
57 (control loop) may appear on the dis-
play.

These alarms do not influence the
positioner’s readiness for operation.

Cancel the blocking position and change to
automatic operating mode

For the positioner to follow its set point
again, the blocking position must be can-
celed and the positioner must be set to G
automatic operating mode as follows:

Turn @ _ Code 1
Press @, Code 1 and 2 blink

Turn @ in order to move the valve slightly
past the blocking position.

Press & to cancel mechanical blocking.
Turn @ _ Code 0

Press @, Code 0 blinks.

Turn @ _ AUtO

Press & . The positioner switches to auto-
matic operating mode. The current valve po-
sition is indicated in %.
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Start-up — Settings

Note: If the positioner shows a tendency to

oscillate in automatic operating mode, the

parameters Kp and T, must be slightly cor-

rected. Proceed as follows:

- Set Ty to 4 (Code 18).

—  If the positioner still oscillates, the gain
Kp (Code 17) must be decreased until the
positioner shows a stable behavior.

Zero point calibration

Finally, if process operations allow it, the
zero point must be adjusted according to
section 7.7.

7.7 Zero calibration

In case of discrepancies with the closing po-
sition of the valve, e.g. with soft-sealed
plugs, it may become necessary to
recalibrate the zero point.

NOTICE

The valve briefly moves from the current
travel/angle of rotation position to the
closed position.

Note: The positioner must be connected to
the supply air to perform the zero calibra-
tion.

Enable configuration:

Turn @ _ Code 3, display OFF
Press & , Code 3 blinks

Tum @ _ ON

Press &8, display &
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Perform zero calibration:

G b

Initialization mode

P Default MAX

i~

©

Tun @ _ Code 6
Press B , Code 6 blinks
Tum @ - zp

Press @ .

Press INIT key
Zero calibration starts.The positioner moves
the valve to the CLOSED position and read-
justs the internal electrical zero point.

7.8 Reset to default values

This function resets all parameters to the fac-
tory default values (see code list in sec-
tion 17.1).

Enable configuration:
Turn @ _ Code 3, display OFF
Press & , Code 3 blinks

Tum@® _ ON
Press &8, display &

Reset start-up parameters:
G 316

1IN
(L
o

Reset
Default OFF

Turn @ _ Code 36, display OFF



Press ®, Code 36 blinks
Turn @ _ RUN

Press & . All start-up parameters and the di-

agnosis are reset to their default values.

7.9 Start-up via local interface
(SSP)

The positioner can either be commissioned,
configured, and operated on site, using the
Fieldbus configuration or operating system,
or TROVIS-VIEW operator interface con-
nected over the serial interface in the
positioner.

The positioner has an digital serial inferface,
which is connected to the RS-232 or USB
port of a computer using an adapter cable

(see Table 6 on page 51).

The positioner can be supplied with power
by connecting it to a fieldbus segment or
over a DC voltage source (9 to 32 V) con-
nected to the bus terminals in the positioner.

The simultaneous operation of
TROVIS-VIEW and the fieldbus system is
possible without any restrictions when con-
nected to a FOUNDATION™ fieldbus bus
segment.

Operation

8 Operation

WARNING!

The actuator stem moves while the positioner
is being operated.

Do not touch the actuator stem or obstruct it
to avoid risk of injury to hands or fingers.

8.1 Enabling and selecting
parameters

The codes which are marked with an aster-
isk (*) in section 17.1 on page 90 onwards
must be enabled with Code 3 before the as-
sociated parameters can be configured as
described below.

G 3

OFF

Code 3
Configuration
not enabled

G 3
Configuration
D P\= enabled

©

Turn @ _ Code 3, display: OFF

Press @, Code 3 blinks.
Change the sefting of Code 3.

Tum@® _ ON
Press @B, display: &

The configuration is enabled.

You can now configure codes one after the
other:

Turn @ and select the required code.
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Press @ to access the selected code. The
code number starts to blink.

Turn @ and select the setting.
Press & to confirm the selected sefting.

Note: If no settings are entered within 120
seconds, the enabled configuration function
becomes invalid and the display changes to
Code 0.

Cancel the setting:
G ¥

£SC

To cancel a value before it is confirmed (by
pressing &) proceed as follows:

Tun @ - ESC
Press & . The entered value is not adopted.

Canceling the sefting
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8.2 Operating modes

8.2.1 Automatic and manual
modes

After initialization has been completed suc-
cessfully, the positioner is in C automatic
mode (AUTO).

G 0
IIIIIIIIIII

255

Automatic mode

Switch to © manual operating mode
(MAN)

G 0 G 0

RULD | MAN

Turn @ . Code 0

Press &8, display: AUIO,
Code 0 blinks.

Turn ® . MAN

Press @ to switchover to /} manual mode.
The switchover is smooth since the manual
mode starts up with the set point last used
during automatic mode. The current position
is displayed in %.



Adjust the manual set point

Z g 5 I

c55. 255

Turn @ _ Code 1
Press ®, Code 1 blinks.

Turn @ until sufficient pressure has been
built up in the positioner and the control
valve moves to the required position.

Note: The positioner automatically returns to
manual mode with Code 0 if no settings
are made within 120 seconds.

Switch to G automatic operating mode
Turn @ _. Code 0

Press & , Code 0 blinks.

Tum @ . Auto

Press @ . The positioner changes to G au-
tomatic operating mode.

Operation

8.2.2 SAFE - Fail-safe position

If you want to move the valve to fail-safe po-
sition determined during start-up (see sec-
tion 7.1), proceed as follows:

a
SIRFE

Turn @ . Code 0

Press &, display: current operating mode
(AUtO or MAN), Code 0 blinks.

Turn ® . SAFE

Press &0, display: S.

The valve moves to the fail-safe position.
Once the positioner is initialized, the current
valve position is indicated on the digital dis-
play in %.

Exit the fail-safe position

Tun @ . Code 0
Press @, Code 0 blinks.

Turn & and select the required operating
mode AUIO or MAN.

Press & . The positioner switches to the op-
erating mode selected.
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8.3 Malfunction/maintenance
alarm

All status and fault alarms are assigned to a
classified status in the positioner. The default
settings of the status classification are listed
in the code list.

Note: The status classification can be
changed in TROVIS-VIEW operator inter-
face, over the parameters in the DD file or
over the FF parameters.

To provide a better overview, the classified
alarms are summarized in a condensed
state according fo the NAMUR Recommen-
dation NE 107. The following status alarms
are available:

Maintenance alarm

The positioner cannot perform its control
task due to a functional fault in the de-
vice or in one of its peripherals or an ini-
tialization has not yet been successfully
completed.

Maintenance required

The positioner still performs its control
task (with restrictions). A maintenance
requirement or above average wear has
been determined. The wear tolerance will
soon be exhausted or is reducing at a
faster rate than expected. Maintenance
is necessary in the medium term.
Maintenance demanded

The positioner still performs its control
task (with restrictions). A mainfenance
demand or above average wear has
been determined. The wear folerance will
soon be exhausted or is reducing at a
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faster rate than expected. Maintenance
is necessary in the short term.

Function check

Test or calibration procedures are being
performed. The positioner is temporarily
unable to perform its control task until
this procedure is completed.

Note: If an event is assigned to the “No
message” status, this event does not have
any effect on the condensed state.

The condensed state appears on the display
with the following icons:

Condensed state Pos.moner
display
Maintenance alarm II
. tESting, TunE or
Function check St
Maintenance required/ s
Maintenance demanded

No message -

If the positioner has not been initialized, the
maintenance alarm icon (I ) appears on
the display as the positioner cannot follow
its set point.

If fault alarms exist, the possible source of
error is displayed in Code 49 onwards. In
this case, Err appears on the display.

The cause and recommended action are
listed in the code list (section 17.1).



" 2. 5B
Example
Error caused by pin
E ~r position
© S

Note: The optional EXPERT" diagnostics
generates additional diagnostic alarms
which are included in the condensed status
with their corresponding status classification.
When a diagnostic alarm is issued by

EXPERT?, this is displayed by Code 79.

8.3.1 Confirming error messages

Enable configuration:

Note: If no settings are entered within
120 seconds, the enabled configuration
function becomes invalid.

Turn @ _ Code 3, display: OFF
Press & , Code 3 blinks

Tum@® _ ON

Press &8, display: &

Confirm error messages:

Turn @ _ Error code which you want to
confirm.

Press & to confirm the error message.

Status and diagnostic alarms

9  Status and diagnostic alarms

The Type 3730-5 Positioner contains inte-
grated diagnostics to generate classified sta-
tus and diagnostic alarms.

There are two different types of on-board di-
agnostics available: the standard integrated
diagnostics (EXPERT) and the optional ex-
tended EXPERT+ diagnostics.

Due to the numerous diagnostic functions
provided, the positioner generates classified
status alarms and diagnostic alarms.

9.1 Standard EXPERT diagnostics
The standard EXPERT diagnostics provides

information about positioner states such as
operating hours counter, process monitor-
ing, number of zero calibrations and
initializations, total valve travel, tempera-
ture, initialization diagnostics, zero/control
loop errors, logging of the last 30 alarms,
etc.

In addition, the standard EXPERT diagnostics
generates diagnostic and status alarms
which allow faults to be pinpointed quickly
when a fault occurs. Besides being dis-
played on the positioner display, the classi-
fied alarms are also available over the de-
vice description (DD).

Alarms are classified in the Fo”owing main
groups:

Status
Operation
Hardware
Initialization
Data memory
Temperature
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9.2 Extended EXPERT"
diagnostics

In addition to the standard EXPERT diagnos-
tic features, the optional EXPERT+ extended
diagnostics provides the following online
and offline test functions which enable sig-
nificant statements on the condition of the
entire control valve.

Online test functions (monitoring functions)

Data logger

Histograms

Cycle counter

Valve end position trend

y = f (x) diagram (drive signal)
Hysteresis test

Offline test functions (manual functions)

y = f (x) diagram over the entire valve
travel range

Hysteresis test over the entire valve travel
range

Static characteristic

Step response fest

The diagnostic tests are completely inte-
grated in the positioner. The DD allows pa-
rameters to be entered and test results to be
read. The graph format depends on the con-
trol system used.

Further status alarms are generated from the
extensive information gained in the diagnos-
tic tests of EXPERT+ which provide the user
with information covering the whole control
valve.

The required reference graphs are automati-
cally plotted after initialization and saved in
the positioner if EXPERT+ is activated.
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The optional diagnostic functions provided

by EXPERT+ can be selected when ordering
the positioner. Additionally, it is possible to
activate EXPERT+ at a later point in time in

an existing positioner.

For this purpose, an activation code can be
ordered, requiring the serial number of the
positioner to be specified.

Note: Details on extended EXPERT" diagnos-
tics can be found in the Operating Instruc-
tions EB 8388-5 available on the Internet at
http://www.samson.de.




10  Adjusting the limit switch

The positioner version with an inductive limit
switch has one adjustable tag (1) mounted
on the shaft which operates the proximity
switch (3).

For operation of the inductive limit switch,
the corresponding switching amplifier (see
section 5.2.1) must be connected to the out-

put.

If the tag (1) is inside the field of the switch,
the switch assumes a high resistance. If the
tag is outside of the field, the switch assumes
a low resistance.

Normally, the limit switch is adjusted such
that it will provide a signal in both end posi-
tions of the valve. The switch, however, can
also be adjusted to indicate intermediate
valve positions.

Adjusting the limit switch

The desired switching function, i.e. whether
the output relay shall be picked up or re-
leased when the tag has entered the field,
has to be determined, if necessary, at the
switching amplifier.

Setting the switching point:

NOTICE

During adjustment or testing, the switching
point must always be approached from
mid-position (50 %).

To ensure safe switching under any ambient
conditions, the switching point should be ad-
justed to a value of approx. 5 % before the
mechanical stop (OPEN — CLOSED).

Adjustment screw (2)

Fig. 26 - Adjustment of the limit switch

Tag (1)

Proximity switch (3)
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Retrofitting an inductive limit switch

For CLOSED position:

1. Initialize positioner.

2. Use the MAN function to move the
positioner to 5 % (see LC display).

3. Adjust the tag using the yellow adjust-
ment screw (2) until the tag enters or
leaves the field and the switching ampli-
fier responds. You can measure the
switching voltage as an indicator.

Contact function:
Tag leaving the field > contact is made.
Tag entering the field > contact is opened.

For OPEN position:

1. Initialize positioner.

2. Use the MAN function to move the
positioner to 95 % (see LC display).

3. Adjust the tag (1) using the yellow ad-
justment screw (2) until the tag enters or
leaves the field of the proximity switch
(3).

You can measure the switching voltage
as an indicator.

Contact function:

Tag leaving the field > Contact is made.
Tag entering the field > Contact is opened.
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11 Retrofitting an inductive limit
switch

Required retrofit kit:
Limit switch ~ Order no. 1400-7460

Note: The same requirements apply to retro-
fitting an inductive limit switch as to servic-
ing the positioner. For explosion-protected
devices, the requirements in section 13 need
to be kept.

Check the "Limit switch, inductive" box on
the nameplate after retrofitting the limit
switch.

1. Take off the rotary pushbutton (3) and
cap (1), unthread the five fixing screws
(2) and lift off the plastic cover (9) to-
gether with the display, taking care not
to damage the ribbon cable (between
PCB and display).

2. Use a knife to cut an opening at the
marked location (4).

3. Push the connector (11) with cable
through the opening and secure the
proximity switch (7) on the cover with a
dot of glue.

4. Push the cable connector (11) on the X9
socket.

5. Guide the cable in such a manner that
the plastic cover can be placed back
onto the positioner. Insert the fixing
screws (2) and screw tight. Attach the
clamping plate (8) onto the proximity
switch.

6. Attach the rotary switch (5). Make sure
the flattened side of the positioner shaft
is turned so that the rotary switch (5) can



be attached with the metal tag next to
the proximity switch.

Note: On start-up of the positioner, set
the option inductive alarm under Code

38 from OFF to ON.

Retrofitting an inductive limit switch

Socket X9 (11)

6 Metal tag
1T Caop 7 Proximity
2 Screws switch
3 Rofary pushbutton 8 Clamping plate
4 Marking 9 Plastic cover
5 Rotary switch 11 Connector

Fig. 27 - Retrofitting an inductive limit switch
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12 Maintenance

The positioner does not require any mainte-
nance.

There are filters with a 100 pm mesh size in
the pneumatic connections for supply and
output which can be removed and cleaned,
if required.

The maintenance instructions of any up-
stream supply air pressure reducing stations
must be observed.

13  Servicing explosion-protected
devices

If a part of the device on which the explo-
sion protection is based needs to be ser-
viced, the device must not be put back into
operation until a qualified inspector has as-
sessed it according to explosion protection
requirements, has issued an inspection cer-
tificate or given the device a mark of confor-
mity.

Inspection by a qualified inspector is not re-
quired if the manufacturer performs a rou-
tine test on the device prior fo putting it back
into operation. The passing of the routine
test must be documented by attaching a
mark of conformity to the device. Replace
explosion-protected components only by
original, routine-tested components from the
manufacturer.

84 B 8384-5EN

Devices that have already been operated
outside hazardous areas and are intended
for future use inside hazardous areas must
comply with the safety requirements placed
on serviced devices. Before being used in-
side hazardous areas, test the devices ac-
cording to the specifications for servicing
explosion-protected devices.

Read section 15 for maintenance, calibra-
tion and adjustment work inside and outside
hazardous areas.

14  Firmware update (serial
interface)

Firmware updates on positioners currently in
operation can be performed as follows:

When updates are performed by a service
employee appointed by SAMSON, the up-
date is confirmed on the positioner by the

test mark assigned by SAMSON's Quality

Assurance.

In all other cases, only persons from the
plant operator with written approval may
perform updates. This person must confirm
the update on the positioner.

Laptops and PCs connected to the power
supply must use an additional safety barrier.

This does not apply to laptops in battery op-
eration. In this case, it is assumed that a bat-
tery-powered laptop runs briefly for soft-
ware programming or for testing purposes.



a) Updates outside the hazardous area:

Remove the positioners from the plant
and update them outside the hazardous
area.

b) Updates on site:

Updates on site are only permitted after
the plant operator has presented a sig-
ned hot work permit.

After updating has been completed, add the
current firmware to the nameplate; this can
be done using labels.

15 Maintenance, calibration and
work on equipment

The interconnection with intrinsically safe
circuits to check or calibrate the apparatus
must only be performed with intrinsically
safe current/voltage calibrators and mea-
suring instruments to rule out any damage
to components relevant for explosion pro-
tection.

The maximum values for intrinsically safe
circuits specified in the approvals must be
kept.

Maintenance, calibration and work on equipment
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16  Fieldbus specification

These instructions are based on the following:

Fieldbus Foundation Specification "Function Block Application Process Part 1 o 3"
Revision 1.5.

Fieldbus Foundation Specification "Transducer Block Application Process Part 1 to 2"
Revision PS 3.0.

16.1 Device description (DD)

The following device description files are needed to integrate the device described into the
host system:

Device Description: < 0101.ffo >, < 0101.sym > Capabilities File: < 010101.cff >

These device description files can be downloaded from the Internet, for example, at
www.fieldbus.org or www.samson.de.

16.2 FOUNDATION™ fieldbus block model

FOUNDATION™ fieldbus assigns all the functions and data of a device to three different
types of blocks. Each type of block has a different range of tasks to fulfill in the block model.
The following types of blocks are implemented in the SAMSON Type 3730-5 Positioner:

One Resource Block

The Resource Block contains all the specific characteristics associated with a device on the
Fieldbus, for example, device name, manufacturer number and serial number.

A device can only have one Resource Block.

One AO Transducer Block

Each Al or AO Function Block has a Transducer Block which contains all data and de-
vice-specific parameters to connect the device to the process value (sensor or final control
element). The positioner output signal can be directly influenced over the AO Transducer

Block.

Two DI Transducer Blocks
The DI Transducer Blocks connect binary input signals for transmission and processing
over the fieldbus.

One Analog Output Function Block

Function blocks are responsible for the control behavior of a FOUNDATION™ fieldbus de-
vice. A FOUNDATION™ fieldbus application can be configured by connecting the inputs
and outputs of function blocks.
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The AO Function Block converts the output value from an upstream function block into @
control value for the valve.
Execution time: 20 ms

Two Discrete Input Function Blocks

The DI Function Blocks are used as inputs to control binary signals. They support the se-
lection of binary switching conditions of various functions.

Execution time: 40 ms

One PID Function Block

The PID controller has a flexible proportional-integral-differential control algorithm which
can be configured as required to match the application.

Execution time: 60 ms

16.3 Resetting the device

The positioner can be reset in various ways in accordance with the FF specification.

RESTART (16) parameter in the Resource Block:

DEFAULTS:
The device data and the link are reset to the values as defined in the FF specification.

PROCESSOR:
Warm start of the positioner, restart of the processor.

16.4 Status classification and condensed state

The status alarms are classified in the positioner, i.e. when an alarm is issued, it is assigned
a status. The classification of the states can be changed over the following FF parameters in

the AO Transducer Block:

ERROR_OPTION_INIT_FAILURE (36):

Masking of the initialization error
ERROR_OPTION_OPERATION_FAILURE (37):

Masking of the operational error

ERROR_OPTION_HW_FAILURE (38):

Masking of the hardware error

ERROR_OPTION_DATA_FAILURE (39):

Masking of the data error

ERROR_OPTION_ENH_DIAGNOSTIC (40 to 44):

Masking of the status and fault alarms generated by the diagnostics
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To provide a better overview, the classified alarms are summarized in a condensed state
(CONDENSED_STATE (59) in RES Block). Besides the CONDENSED_STATE parameter, the
condensed state can be issued fo the discrete output OUT_D of the DI Function Blocks.

Possible states of the condensed state include:

0 |ok

1 |Maintenance | The positioner still performs its control task (with restrictions). A maintenance re-
required quirement or above average wear has been determined. The wear tolerance will
soon be exhausted or is reducing at a faster rate than expected. Maintenance is
necessary in the medium term.

2 |Maintenance |The positioner still performs its control task (with restrictions). A maintenance de-
demanded mand or above average wear has been determined. The wear tolerance will soon
be exhausted or is reducing at a faster rate than expected. Maintenance is neces-
sary in the short term.

3 |Maintenance |The positioner cannot perform its control task due to a functional fault in the device
alarm or in one of its peripherals or an initialization has not yet been successfully com-
pleted.

7 |Function check |Test or calibration procedures are being performed. The positioner is temporarily
unable to perform its control task until this procedure is completed.

In addition to the condensed status, the block error alarms (BLOCK_ERR) from the Resource
Block and Transducer Block can also be assigned to the events.

In this case, the individual alarms must be classified in the ERROR_OPTION_... (Index 36 to
44) parameter with another status for block errors.

The following classifications are possible:

No message
Maintenance soon
Maintenance now

The block error (BLOCK_ERR) results from the summary of classified alarms that are active.
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17
17.1

Appendix

Code list

Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

0 |Operating mode Switchover from automatic to manual mode is smooth.

[MAN] Manual mode In fail-safe mode, the symbol S appears on the display.

AUIO  Automatic mode | In MAN and AUO mode, the system deviation is represented by

SAFE  Fail-safe position |the bar graph elements. o .

ESC Escape When the positioner is initialized, the numerical display indicates
the valve position or the angle of rotation in %, otherwise the po-
sition of the lever in relation to the central axis is displayed in de-
grees °.

1 |Manual w Adijust the manual set point with the rotary pushbutton, the

0to 100 [0] % current travel/angle is displayed in % when the positioner is ini-

of the nominal range tialized, otherwise the position of the lever in relation to the cen-
tral axis is indicated in degrees °.

Note: Can only be selected when Code 0 = MAN
2 |Reading direction The reading direction of the display is turned by 180°.
[Normal] or upside down
ESC
3 |Enable configuration Enables the option to modify data (automatically deactivated when

[OFF] ON ESC

the rotary pushbutton has not been operated for 120's.)

FF blinks on the display when the on-site operation is locked.
Codes marked with an asterisk (*) can only be read and not
overwritten.

Likewise, codes can only read over the SSP interface.
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

4* |Pin position The follower pin must be inserted into the correct pin position ac-
17, 25, 35, 50, 70, 100, cording fo the valve travel/angle of rotation.
200 mm For initialization using NOM or SUb, this pin position must be
90° with rotary actuators entered. ) B )
[OFF], ESC Pin position Standard Adjustment range
Code 4 Code 5 Code 5
17 7.5 3.6t017.7
) 25 7.5 5.0t025.0
Note! If you select a pin 35 150 70to 35.4
position in Code 4 that is too 50 30.0 10.0 to 50.0
small, the positioner switches 70 40.0 14.0t0 70.7
to |:SAFE mode for reasons of 100 60.0 20.0 to 100.0
safety 200 120.0 40010 200.0
90° 90.0 24.0 to0 100.0
5* |Nominal range For initialization using NOM or SUb, the nominal travel/angle of
mm or angle ° rotation of the valve must be entered.
The permissible adjustment range depends on the pin position
ESC
according to the table for Code 4.
Code 5 is generally locked until Code 4 is set to OFF, i.e. after a
pin position has been entered, Code 5 can be configured.
After initialization has been successfully completed, the maxi-
mum nominal travel/angle reached on initialization is displayed.
6* |Init mode Select the initialization mode
[MAX] MAX:  Travel/angle of the closure member from the CLOSED
NOM position to the opposite stop in the actuator.
MAN NOM: Travel/angle of the closure member measured from the
SUb CLOSED position to the indicated OPEN position.
EEC MAN:  Manually selected range
SUb:  Substitute calibration (without initialization)
ZP: Zero calibration
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

7* |w/x Direction of action of the reference variable w in relation to the
[#7] increasing/increasing travel/angle of rotation x
7N increasing/decreasing | Automatic adaptation:
ESC AIR TO OPEN:
On completing initialization, the direction of action remains in-
creasing/increasing (77), a globe valve opens as the mA signal
increases.
AR TO CLOSE:
On completing initialization, the direction of action changes to
increasing/decreasing (7Y), a globe valve closes as the mA
signal increases.
8* |Travel/angle range start  |Lower range value for the travel/angle of rotation in the nominal
(lower x-range value) or operating range.
0.0 10 80.0 [0.0] % of the | The operating range is the actual travel/angle of the control
nominal range valve and is limited by the lower x-range value (Code 8) and the
ESC upper x-range value (Code 9).
Usuo”y, the operating range and the nominal range are identi-
cal. The nominal range can be limited to the operating range by
Note! Specified in mm or  |the lower and upper x-range values.
angle ° provided Code 4 is | Value is displayed or must be entered.
set
The characteristic is adapted. See also the example in Code 9!
9* |Travel/angle range end Upper range value for the travel/angle of rotation in the nominal
(upper x-range value) or operating range.
20.0 to 100.0 [100.0] % of Value is displayed or must be entered.
the nominal range The characteristic is adapted.
ESC Example: The operating range is modified, for example, to limit
the range of a control valve which has been sized too large. For
P this function, the entire resolution range of the reference variable
Note! Specified in mm or is converted to the new limits. 0 % on the display corresponds to
0'}9"9 * provided Code 4 is | the adjusted lower limit and 100 % to the adjusted upper limit.
se
10* |Travel/angle lower limit  |Limitation of the travel/angle of rotation downwards to the en-

(lower x-limit)
0.0 to 49.9 % of the
operating range

[OFF], ESC

tered value, the characteristic is not adapted.

The characteristic is not adapted to the reduced range. See also

example in Code 11.
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

11*

Travel/angle upper limit
(upper x-limit)
50.0 to 120.0 [100] % of

the operating range

OFF, ESC

Limitation of the travel/angle of rotation upwards to the entered
value, the characteristic is not adapted.

Example: In some applications, it is better to limit the valve
travel, e.g. if a certain minimum medium flow is required or a
maximum flow must not be reached.

The lower limit must be adjusted with Code 10, and the upper
limit with Code 11.

If a tight-closing function has been set up, it has priority over the
travel limitation!

When set to OFF, the valve can be opened past the nominal tra-
vel with a reference variable outside of the 0 to 100 % range.

14*

Reference variable range
start (w-start)

0.0 to 49.9[1.0] %

of the span adjusted via
Code 12/13

OFF, ESC

If w approaches the percentage adjusted at the final value that
causes the valve to close, the actuator is immediately completely
vented (with AIR TO OPEN) or filled with air (with AIR TO
CLOSE). This action always lead to maximum tight-closing of the
valve.

Codes 14/15 have priority over Codes 8/9/10/11.
Codes 21/22 have priority over Codes 14/15.

15*

Reference variable range
end (w-end)

50.0 to 100.0 %

of the span adjusted via
Code 12/13

[OFF], ESC

If w approaches the percentage adjusted at the final value that
causes the valve to open, the actuator is immediately completely
filled with air (with AIR TO OPEN) or vented (with AIR TO
CLOSE). This action always lead to the valve being completely
opened.

Codes 14/15 have priority over Codes 8/9/10/11.
Codes 21/22 have priority over Codes 14/15.
Example: Set the final position w > to 99 % for three-way valves.

16*

Pressure limit
1.4 2.4 3.7 bar
[OFF], ESC

The signal pressure to the actuator can be limited in stages.

After changing a pressure limit already set, the actuator must be
vented once (e.g. by selecting the fail-safe position (SAFE) over
Code 0).

NOTICE

Do not activate the pressure limit for double-acting actuators with

fail-safe position AIR TO OPEN (AtO).
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

17*

Proportional-action
coefficient KP (step)

Displaying or changing Kp
Note on changing the Kp and Ty steps:

0to 17 [7] During the initialization of the positioner, the Kp and Ty values are
ESC optimized.
Should the positioner show a fendency for impermissibly high
post-pulse oscillation due to additional interference, the Kp and
Ty steps can be adapted after the initialization.
For this, either the Ty step can be increased in increments until
the desired response behavior is reached or, when the maximum
value of 4 is reached, the Kp step can be decreased in incre-
ments.
NOTICE
Changing the Kp step influences the system deviation.
18* |Rate time TV (step) Displaying or changing Ty,
1[2] 34 OFF see note under Kp step
OFF, ESC A change of the Ty step has no effect on the system deviation.
19* |Tolerance band Used for error monitoring

0.1t0 10.0 [5] % of the
operating range
ESC

Determination of the tolerance band in relation to the operating
range.

Associated lag time [30] s is a reset criterion.

If a transit time is defermined during initialization which is

six times > 30 s, the six-fold transit time is accepted as the lag
time.
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

20*

Characteristic
0to 9[0]
ESC

Select the characteristic:

Linear

Equal percentage

Reverse equal percentage

SAMSON butterfly valve linear

SAMSON butterfly valve equal percentage
VETEC rotary plug valve linear

VETEC rotary plug valve equal percentage
Segmented ball valve linear

O NO~ O AW N — O

Segmented ball valve equal percentage
9 User-defined (defined over operating software)

Note: The various characteristics are listed in the Appendix
(section 19).

21*

Required transit time OPEN
(w ramp open)

0 to 240 s [0]

ESC

The time required to pass through the operating range when the
valve opens.

Limitation of the transit time (Code 21 and 22):

For some applications it is recommendable to limit the transit time
of the actuator to prevent it from engaging too fast in the running
process.

Code 21 has priority over Code 15.

NOTICE
The function is not activated when the fail-safe function or sole-
noid valve is triggered nor upon failure of the auxiliary power.

22*

Required transit time
CLOSED (w ramp closed)

[0]to 240 s
ESC

The time required to pass through the operating range when the
valve closes.

Code 22 has priority over Code 14.
NOTICE

The function is not activated when the fail-safe function or sole-
noid valve is triggered nor upon failure of the auxiliary power.

23*

Total valve travel
01099 -107[0]

Exponential reading from 9999 travel
cycles onwards

RES, ESC

Totaled double valve travel.
Can be reset to 0 via RES.

Note: The total valve travel is saved in a non-volatile memory
after every 1000 double travel.
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

24*

LV total valve travel

1000 to 99 - 107
[1 000 000]

Exponential reading from 9999 travel
cycles onwards

ESC

Limit value of total valve travel. If the limit is exceeded, the fault
symbol and the wrench symbol corresponding with the collective
status appear.

34*

Closing direction

CL  Clockwise

[CCL] Counterclockwise
ESC

Turning direction in which the valve is moved to the CLOSED po-
sition (view onto the rotary switch motion when the positioner
cover is open).

Needs only be entered in initialization mode SUb (Code 6).

35*

Blocking position
[0] mm/° /%
ESC

Entering the blocking position.
Distance up to the CLOSED position.
Only necessary in initialization mode SUb.

36*

Reset
[OFF], RUN, ESC

Resets all start-up parameters o default (factory setting). Does
not apply to block configuration.

Note: After setting RUN, the positioner must be re-initialized.

38*

Inductive alarm
[OFF], ON, ESC

Indicates whether the inductive limit switch option is installed or
not.

39

System deviation e info
-99.9 10 999.9 %

Display only,
indicates the deviation from the position required.

40

Transit time Open info
0 to 240 s [0]

Display only,
minimum opening time determined during initialization.

41

Transit time Closed info
0 to 240 s [0]

Display only,
minimum closing time determined during initialization.

42

Auto-w/manual-w info
0.0 to 100.0 % of the span

Display only,
Auto mode: indicates the supplied automatic reference variable
Man mode: indicates the supplied manual reference variable

43

Firmware info control

Display only,
indicates the positioner type and current firmware version in

alternating sequence.
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

44

y info
[0] to 100 %
OP, MAX, - — -

Display only.
Indicates the control signal y in % based on the travel range de-
termined on initialization

MAX: The positioner builds up its maximum output pressure, see
description in Code 14 and 15.

OP: The positioner vents completely, see description in Code 14

and 15.

— ——: The positioner is not initialized.

45

Solenoid valve info
YES, HIGH/LOW, NO

Display only,

indicates whether a solenoid valve is installed or not.

If a voltage supply is connected at the terminals of the installed
solenoid valve, YES and HIGH appear on the display in alternat-
ing sequence. If a voltage supply is not connected (actuator
vented, fail-safe position indicated on the display by the S icon),
YES and LOW appear on the display in alternating sequence.

46* |Bus address Select bus address
ESC 16 to 247 . . . . Positioners with fixed bus address
248 to 251 Positioners without fixed bus address (new or
. .. decommissioned positioners)
47* | Write protection FF When the write protection function is activated, device data can

ON, [OFF], ESC

only be read, but not overwritten over FF communication.

48*

Diagnostic parameters d

dO Current temperature
-5510 125

Operating temperature [°C] inside the positioner

d1 Minimum temperature

[20]

The lowest temperature below 20 °C that has ever occurred.

d2 Maximum temperature
[20]

The highest temperature above 20 °C that has ever occurred.

d3 Number of zero
calibrations

The number of zero calibrations since the last initialization.

d4 Number of initializations

The number of initializations that have been performed.

d5 Zero point limit
0.0to 100.0 % [5 %]

Limit for the zero point monitoring.

EB 8384-5EN 97




Appendix

Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

48*

dé Condensed status

Condensed status, made up from the individual states.

OK: Okay

C: Maintenance required
CR: Maintenance demanded
B: Maintenance alarm

I: Function check

NWN—O

d7 Start reference run
[OFF], ON, ESC, 1

Triggering of a reference run for the functions: Drive signal y
steady-state and drive signal y hysteresis.

The reference run can only be activated in manual operating
mode as the valve moves through its entire travel range.

If EXPERT* is activated at later point in time, the reference graphs
must be plotted in order to activate the diagnostic functions.

d8 EXPERT* activation

Enter the activation code for EXPERT*.
After the activation procedure has been successfully completed,
YES appears under d8.

FF parameters FF-P

FO Firmware Rev.
Communication

F1 Binary input 1

1 Active 0 Inactive

F2 Binary input 2

1 Active 0 Inactive

F3 Simulate

Activation of simulation mode

F4 to F7

Unassigned

AO Function Block A

A0 Target Mode

Required operating mode

Al Actual Mode

Actual operating mode

A2 CAS_IN value

Display of the analog reference variable adopted from an
upstream function block

A3 CAS_IN status

and its status

A4 SP value Displays the set point (reference variable)
A5 SP status and its status
Aé Out value Displays the manipulated variable (output value)
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

48*

A7 Out status

and its status

A8 Block error

Displays the current block error

PID Function Block P

PO Target Mode Required operating mode

P1 Actual Mode Actual operating mode

P2 CAS_IN value Display of the analog reference variable adopted from an
upstream function block

P3 CAS_IN status and its status

P4 SP value Displays the set point (reference variable)

P5 SP status and its status

P6 Out value Displays the manipulated variable (output value)

P7 Out status und its status

P8 Block error Displays the current block error

Transducer Blocks AO, DIT, DI2 t

t0 Target Mode AO TRD  |Required operating mode

1 Actual Mode AO TRD | Actual operating mode

t2  Transducer state State of the Transducer Block
t3  Block error AO TRD Displays the current block error
t4 Target Mode DI Required operating mode

t5 Actual Mode DIT TRD | Actual operating mode

t6  Block error DIT1 TRD Displays the current block error
t7  Target Mode DI2 TRD  |Required operating mode

t8  Actual Mode DI2 Actual operating mode

19 Block error DI2 Displays the current block error

Resource Block S

SO

Resource Target Mode

Required operating mode
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Code

no.

Parameter — Display, values
[default setting]

Description

Note: Codes with marked with an asterisk

(*) must be enabled with Code 3 prior to configuration.

48*

ST Resource Actual Mode

Actual operating mode

52 Resource block error

Displays the current block error

DI1Function Block |

I0 Target Mode DI1

Required operating mode

IT  Actual Mode DI

Actual operating mode

12 Field_Val_D value

I3 Field_Val_D status

Displays the discrete input variable

and its status

14 OUT_D value

15 OUT_D status

Displays the discrete output variable

and its status

16 Block error

Displays the current block error

D2 Function Block L

L0 Target Mode DI2

Required operating mode

L1 Actual Mode DI2

Actual operating mode

L2 Field_Val_D value

L3 Field_Val_D status

Displays the discrete input variable

and its status

L4 OUT_D value

L5 OUT_D status

Displays the discrete output variable

and its status

L6 Block error

Displays the current block error

Note: The error codes listed in following appear in the display corresponding to their status
classification set over the condensed state (Maintenance required/Maintenance demanded:
/°, Maintenance alarm: '} ). If “No message” is assigned to the error code as the status
classification, the error is not included in the condensed state.

A status classification is assigned to every error code in the default setting. The status classifi-
cation of error codes can also be changed as required using an operating software (e.g.
TROVIS-VIEW).
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Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

50

X > range

The value supplied by the measuring signal is either too high or

too low, the measuring sensor is close to its mechanical limit.

® Pin positioned incorrectly.

® Bracket slipped in case of NAMUR attachment or positioner is
not central.

® Follower plate incorrectly attached.

Status classification

[Maintenance required]

Recommended action

Check attachment and pin position, set operating mode from
SAFE to MAN and re-initialize the positioner.

51

AX < range

The measuring span of the sensor is too low.

e Pin positioned incorrectly.

* Wrong lever.

A rotational angle smaller than 16° at the positioner shaft creates

just an alarm. An angle below 9° leads to the initialization being
canceled.

Status classification

[Maintenance required]

Recommended action

Check attachment and re-initialize the positioner.

52

Attachment

e Positioner attachment incorrect.

¢ Nominal travel/angle (Code 5) could not be achieved during
initialization under NOM (no folerance downwards
permissible).

¢ Mechanical or pneumatic fault, e.g. wrong lever selected or
supply pressure oo low to move to the required position.

Status classification

[Maintenance required]

Recommended action

Check attachment and supply pressure. Re-initialize the
positioner.

Under certain circumstances, it may be possible to check the
maximum travel/angle by entering the actual pin position and
then performing an initialization under MAX.

Ater initialization has been completed, the Code 5 indicates the
maximum achieved travel or angle.
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Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

53 |Initialization time exceeded |The initialization routine lasts too long.
(Init time >) ® No pressure on the supply line or there is a leak.
e Supply air failure during initialization.
Status classification | [Maintenance required]
Recommended action | Check attachment and supply pressure.
Re-initialize the positioner.
54 |Initialization - solenoid 1) A solenoid valve is installed (Code 45 = ON) and was
valve not or not properly connected so that an actuator pressure
could not be built up. The alarm is generated when you
attempt to initialize the positioner.
2) If you attempt to initialize the device from the fail-safe
position (SAFE).
Status classification| [Mainfenance required]
Recommended action |Re. 1) Check connection and supply voltage of the forced venting
Code 45 HIGH/LOW
Re. 2) Set the MAN operating mode over Code 0. Then initialize
the positioner.
55 |Transit time too short The actuator positioning rates determined during the initializati-
(transit time <) on are so short that the positioner cannot adapt itself optimally.
Status classification | [Maintenance required]
Recommended action | Check the volume restriction setting as described in section 7.2,
re-initialize the positioner.
56 |Pin position Initialization was canceled because you are required to enter the

pin position for the selected initialization modes NOM and SUBb.

Status classification

[Maintenance required]

Recommended action

Enter pin position over Code 4 and nominal travel/angle over
Code 5. Re-initiclize the positioner.
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Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

57 |Control loop Control loop error, the control valve does not react within the tol-
erable times of the controlled variable (tolerance band alarm
Code 19).

e Actuator mechanically blocked.
e Attachment of the positioner subsequently shifted.
¢ Supply pressure not sufficient.
Status classification | [Maintenance required]
Recommended action | Check attachment.

58 |Zero point Zero point incorrect.

Error may arise when the mounting position/linkage of the posi-
tioner moves or when the valve seat trim is worn, especially with
soft-sealed plugs.
Status classification | [Maintenance required]

Recommended action | Check valve and mounting of the positioner. If OK, perform
zero calibration over Code 6 (see section 7.7 on page 74).
If the lever position on the back of the positioner has been
chcnged (e.g. while exchanging the lever), move the lever as far
as it will go in both directions to adapt it to the internal mea-
suring lever.

59 |Autocorrection Should an error occur in the data range of the positioner, the
self-monitoring function recognizes it and automatically corrects
it.

Status classification | [No message]
Recommended action | Automatic
60 |Fatal error An error was detected in the data relevant for safety,

autocorrection is not possible. This may be due to EMC
disturbances.

The positioner changes to the fail-safe position (SAFE).

Status classification

Maintenance alarm (cannot be classified)

Recommended action

Reset over Code 36.
Re-initialize the positioner.
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Hardware errors

Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

Determination of the measured data for the actuator has failed.

62 |xsignal
Conductive plastic element is defective.
The positioner continues to run in emergency mode, but should
be replaced as soon as possible.
The emergency mode on the display is indicated by a blinking
closed-loop operation icon and 4 dashes instead of the position
indication.
Note on the closed-loop operation:
If the measuring system has failed, the positioner is still in a reli-
able state. The positioner switches to emergency mode where the
position cannot be accurately controlled anymore. However, the
positioner continues operation according to its reference variable
signal so that the process remains in a safe state.
Status classification | [Maintenance demanded)]
Recommended action |Return the positioner to SAMSON AG for repair.
64 |i/p converter The circuit of the i/p converter has been interrupted.
Status classification |Maintenance alarm (cannot be classified)
Recommended action | Cannot be remedied.
Return the positioner to SAMSON AG for repair.
65 |Hardware A hardware error has occurred, the positioner changes to the
fail-safe position (SAFE).
Status classification | Maintenance alarm (cannot be classified)

Recommended action | Confirm error and return to the automatic operating mode, or
perform a reset and re-initialize the device. If this is not success-
ful, return device to SAMSON AG for repair.

66 |Data memory The writing of data to the data memory does not work anymore,

e.g. when the written data deviate from the read data.
Valve moves to the fail-safe position.

Status classification

Maintenance alarm (cannot be classified)

Recommended action

Return the positioner to SAMSON AG for repair.
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Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

67

Test calculation

The hardware controller is monitored by means of a test
calculation.

Status classification

Maintenance alarm (cannot be classified)

Recommended action

Confirm error. If this is not possible, return the positioner to
SAMSON AG for repair.
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Data errors

Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

68 | Control parameter Control parameter error
Status classification | [Maintenance required]
Recommended action | Confirm error, perform reset and re-initialize the positioner.
69 | Poti parameter Parameter error of the digital potentiometer.
Status classification | [Maintenance required]
Recommended action | Confirm error, perform reset and re-initialize the positioner.
70 |Cdlibration parameter Error in the production calibration data. Subsequently, the device
runs on default values.
Status classification | [Maintenance required]
Recommended action | Return the positioner to SAMSON AG for repair.
71 |General parameters Parameter errors that are not critical for the control.
Status classification | [Maintenance required]
Recommended action | Confirm error.
Check and, if necessary, reset required parameters.
73 | Internal device error 1 Internal device error
Status classification | [Maintenance required]
Recommended action |Return the positioner to SAMSON AG for repair.
74 |FF parameters Parameter errors that are not critical for the control.

Status classification

[Maintenance required]

Recommended action

Confirm error and perform reset.
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Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

76 |No emergency mode The travel measuring system of the positioner has a
self-monitoring function (see Code 62).

An emergency mode (open-loop control) is not available for
certain actuators, such as double-acting actuators. In this case,
the positioner changes to the fail-safe position (SAFE) when a
measuring error occurs. During the initialization, the positioner
checks whether the actuator has such a function or not.
Status classification| [No message]

Recommended action Mere|y information, confirm, if necessary.
No further action necessary.

77 |Program loading error When the positioner starts operation for the first time after the in-
put signal has been applied, it carries out a self-test (tEStinG runs
across the display).

If the positioner loads the wrong program, the valve moves to the
fail-safe position. It is not possible to make the valve leave this
fail-safe position again.
Status classification | Maintenance alarm (cannot be classified)
Recommended action | Interrupt current and restart positioner.
Otherwise, return the positioner to SAMSON AG for repair.
78 |Options parameter Errors in options parameters

Status classification

[Maintenance required]

Recommended action

Return the positioner to SAMSON AG for repair.
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Diagnosis errors

Error codes — Recommended action

Condensed state alarm active, when prompted, Err appears.
When fault alarms exist, they are displayed here.

79 |Diagnostic alarms

Alarms are generated by the extended EXPERT* diagnostics if
EXPERT* has been activated under Code 48

Status classification | Maintenance required (cannot be classified)

80 |Diagnostic parameters

Errors that are not critical for control.

Status classification

Maintenance required (cannot be classified)

81 |Reference graphs

An error occurred during plotting the reference graphs for drive

signal y steady-state or drive signal y hysteresis.

e Reference test was inferrupted

e Reference line for drive signal y steady-state or drive signal y
hysteresis was not adopted.

Status classification

[No messagel]

Recommended action

Check and, if necessary, perform a new reference test
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17.2 Parameters

Several parameters can only be modified in certain modes (see Read/write capability in the
parameter description). In this case, not the actual mode is decisive, but the target mode.

17.2.1 Resource Block

The Resource Block contains all the data that identify the device. It is similar to an electronic
device tag.

Resource Block parameters include device type, device name, manufacturer ID, serial number
as well as parameters which affect the behavior of all other blocks of the device.

Refer to page 120 for the list of parameters.

All time specifications in the Resource Block are specified in the unit of 1/32 ms according to
the Fieldbus Specification Version 1.5.

In the Device Description Library supplied by Fieldbus Foundation upon which the device
description of 3730-5 is also based, these parameters are incorrectly specified as the unit of
ms. The specified values supplied by the device are, however, always to be interpreted as the

unit of 1/32 ms.

17.2.2 Analog Output Transducer Block

The Transducer Block allows the input and output variables of a function block to be influ-
enced. In this way, process data can be used to calibrate measured and control data,
linearize characteristics, or convert engineering units. Transducer Block parameters include
information on the type of actuator, attachment, engineering units, commissioning, diagnos-
tics as well as device-specific parameters.

The Standard Advanced Positioner Valve Transducer Block receives an output value from an
upstream Analog Output Function Block. This value is used to position a control valve. The
block contains parameters to adapt the positioner to the actuator and valve as well as for
valve commissioning and diagnostics.

Refer to page 130 for the list of parameters.

B 8384-5EN 109



Appendix

17.2.3 Discrete Input Transducer Blocks

Discrete Input Transducer Blocks directly connect the physical inputs of the field device to the
assigned function blocks.

The CHANNEL parameter is used to assign the Transducer Blocks to the function blocks.
The Type 3730-5 Positioner has two binary inputs that work independently from one an-
other. A Discrete Input Function Block exists for each input.

The DI Transducer Blocks are implemented according to the FF Specification and do not con-
tain any manufacturer-specific parameters.
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Appendix

17.2.4 Analog Output Function Block

The Analog Output Function Block processes an analog signal from an upstream function
block (e.g. PID Block) into an output value intended for the downstream Transducer Block
(e.g. valve positioner). It contains scaling functions and ramp functions as well as other func-
tions.

The AO Block receives its set point depending on the mode (MODE_BLK) from one of the in-
put variables CAS_IN, RCAS_IN or SP. An internal working set point is created from it, tak-
ing into account the PV_SCALE, SP_HI_LIM and SP_LO_LIM, SP_RATE_UP and SP_RATE_DN.
Depending on the IO_OPTS and XD_SCALE parameters, an output value OUT is generated
which is passed on to the downstream Transducer Block over the CHANNEL parameter.

A Fault State is included in the AO Block which is activated when a fault condition (of the
valid set point) last longer than the time determined in FSTATE_TIME or when SET_FSTATE is
activated in the Resource Block.

The Fault State is determined over FSTATE_TIME, FSTATE_VAL and IO_OPTS parameters.

In the Device Description Library supplied by Fieldbus Foundation upon which the device
description of 3730-5 is also based, "Fault state to value" is indicated as "Fault state type" in
the IO_OPTS parameter of the AO Function Block.

Refer to page 154 for the list of parameters.
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Fig. 29 - Analog Output Function Block
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17.2.5 Discrete Input Function Block DI1

The Type 3730-5 Positioner is fitted with a standard contact input to process binary voltage
signals.

The Discrete Input DI1 Function Block is used for processing the contact input (terminals 87
und 88) and to infegrate a FOUNDATION™ fieldbus application.

The connected hardware is assigned to the function block by CHANNEL = 1. The OUT_D per
rameter is used to link the state of the contact to other function blocks.

Alternatively, an integrated solenoid valve MGV, a discrete valve position with three states
POS_D as well as the Condensed State (NAMUR status) can be processed.

The binary signal to be linked can be selected over the SELECT_BINARY_INPUT_1 parameter
in the Resource Block.

Refer to page 162 for the list of parameters.

‘ SELECT_BINARY_INPUT_1 ‘

F~- -~~~ - - 7
|
[ B 1~y ‘ PV.D
NG Simulate Optional Filter
MGY — > CHANNELT®10 4 LATE_D Invert PV_FTIME
POS_D

FIELD_VAL_D

Condensed State

o L L 2

Fig. 30 - Discrete Input Function Block 1
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17.2.6 Discrete Input Function Block DI2

The Type 3730-5 Positioner is optionally fitted with a binary input to process a floating con-
tact. The Discrete Input DI2 Function Block is used for processing the contact input (terminals
85 und 86) and to integrate a FOUNDATION™ fieldbus application.

The connected hardware is assigned to the function block by CHANNEL = 2.

The OUT_D parameter is used to link the state of the contact to other function blocks.
Alternatively, an integrated solenoid valve MGV, a discrete valve position with three states
POS_D as well as the Condensed State (NAMUR status) can be processed.

The binary signal to be linked can be selected over the SELECT_BINARY_INPUT_2 parameter
in the Resource Block.

When a pressure sensor (leakage sensor) is connected, its switching state can be issued as @
diagnostic alarm in the XD_ERROR_EXT parameter of the AO Transducer Block and logged.
In this case, the option LEAKAGE SENSOR must be activated in CONFIG_BINARY_INPUT2.
Alternatively, the switching state of the binary input can be issued in the BINARY_INPUT2
parameter of the AO Transducer Block.

Parameters of the Discrete Input Function Block 2

The parameters of the DI Function Block 2 are the same as the parameters of DI Function

Block 1.

‘ SELECT_BINARY_INPUT_2 ‘
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|

|
— |
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|

|

|

|

|

- . L L  — —— — — — — 2

AO Transducer

ﬂ» BINARY_INPUT_2

‘ CONFIG_BINARY_INPUT_2 ‘

Fig. 31 - Discrete Input Function Block 2
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17.2.7 PID Function Block

A PID Function Block contains the input channel processing, the proportional-integral-deriver
tive (PID) control loop and the analog output channel processing.

The configuration of the PID Block (PID controller) depends on the automation task.

Simple control loops, control loops with manipulate variable feedforwarding, cascade control
and cascade controls with limitation in combination with another controller function block
can be implemented.

The following options are available for processing the measured variable within the PID
Function Block (PID controller): Signal scaling and limiting, mode control, feedforward con-
trol, limit control, alarm limit detection and signal status propagation.

The PID Block (PID controller) can be used for various automation strategies. The block has a
flexible control algorithm that can be configured to match the application.

The PID Block receives its set point depending on the mode (MODE_BLK) from the input vari-
ables CAS_IN, RCAS_IN or SP. PV_SCALE, SP_HI_LIM, SP_LO_LIM, SP_RATE_UP and
SP_RATE_DN are used to generate an internal operating set point.

The block receives the actual value over the IN input variable which is used to generate the
process variable PV, taking into account the PV_SCALE and the filter of the first order
PV_FTIME.

These values are fed to the internal PID algorithm. This algorithm consists of a proportional,
an integral and a derivative component. The manipulated variable is calculated from the set
point value SP and the process variable PV (actual value) resulting from the system deviation.

The individual PID components are included in the calculation of the manipulated variable as
follows:

Proportional component:

The proportional component reacts immediately and directly when the set point SP or the
process variable PV (actual value). The manipulated variable is changed by the propor-
tional factor GAIN. This change corresponds to the system deviation multiplied by the
gain factor. If a controller works only with a proportional component, the control loop has
a permanent system deviation.

Integral component:

The system deviation resulting from the calculation of the manipulated variable using the
proportional component is integrated over the integral component of the controller until it
is negligible. The integral function corrects the manipulated variable depending on the
size and duration of the system deviation. If the value for the integration time RESET is set
to zero, the controller works as a P or PD controller. The influence of the integral compo-
nent on the control loop increases when the value of the integration time is reduced.
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Derivative component:
In controlled systems with long delay times, e.g. in temperature control loops, it is better
to use the derivative component RATE of the controller. Using the derivative component
RATE, the manipulated variable is calculated depending on the rate of change of the sys-
tem deviation.
An output value OUT is formed from the calculated manipulated variable corresponding to
the OUT_SCALE, OUT_HI_LIM and OUT_LO_LIM parameters. This output value can be
passed on to a downstream connected function block.
The status of the output value OUT can be influenced by the STATUS_OPTS parameter de-
pending on the status of the input variable of the PID Block. This allows, for example, the fault
state of a downstream connected output block fo be activated.
The BYPASS parameter allows the internal set point to be directly transferred to the correc-
tion value. Feedforward is possible over the FF_VAL input variable. TRK_IN_D and TRK_VAL
allow the output value to be directly tracked.

Refer to page 166 for the list of parameters.
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Fig. 32 - PID Function Block
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17.3 Other parameters

17.3.1 Stale Counter

The Stale Counter serves to judge the quality of a process variable received over a config-
ured cyclic connection (publisher/subscriber connection).

These connections are used to transfer the process variable linked amongst the various func-
tion blocks. For this purpose, the upstream block (publisher) sends the process variable over
the bus at scheduled times. The downstream block(s) (subscriber) responds at the scheduled
times. The blocks that are to receive data monitor whether a valid value exists at the sched-
uled time. A value is valid if it exists with the status “Good” at the scheduled time.

The Stale Counter defines how many “Bad” (stale) values can be accepted in sequence be-
fore the Fault State of the block is activated.

This monitoring function is deactivated by setting the Stale Counter to zero.

17.3.2 Link Objects

Link Objects are used fo link the inputs and outputs of the function blocks (configurable cyclic
connections).
A maximum of 22 Link Objects can be configured for each positioner.

17.3.3 LAS Functionality
The number of links and schedules that can be used is matched to the requirements of stan-
dard process control systems available on the market.
The positioner functioning as an LAS can support the following:
1 schedule
1 subschedule
25 sequences per subschedule
25 elements per sequence

In the delivered state, the positioner is configured as a basic device.
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Appendix

Legend
SK (class of memory): S Static parameter
Dynamic parameter
N Non-volatile parameter
Read/write r Read capability
capability: . .
(access) w Write capability
Supported modes: O O/S (out of service) mode
M MAN mode
A AUTO mode
CAS Cascade mode
RCAS Remote cascade mode
ALL O/M/A/CAS/RCAS
NA Not analyzed
Other modes: LO Local override mode
ROUT Remote output mode
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Resource Block

Resource Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]
ACK_OPTION 38 S r/w O/A | [Undefined] . . . No selection
DISC ALM . .. Write lock changed
BLOCK ALM . . Block alarm
ALARM_SUM 37 S r/w O/A | DISCALM . .. Write lock changed
BLOCK ALM . . Block alarm
ALERT_KEY 4 S r/'w | O/A | 110 255,[0]
“0” is not a permissible value and will be rejected
when transferring data to the device (alarm).
BLOCK_ALARM 36 D r
BLOCK_ERR 6 D r
SIMULATEACTIVE .. ... ... .. ... ......
OUTOFSERVICE . . .....................
LOSTSTATICDATA . ... ... ...........
DEVICE NEEDS MAINTENANCE SOON . . . . ..
DEVICE NEEDS MAINTENANCE NOW . . . . . ..
BUS_ADDRESS 55 | D : 1 to 255, [248]
CLR_FSTATE 30 D r/'w | O/A
CONDENSED_STATE 59 D r 0..0K
1. . Maintenance required
2. . Maintenance demanded
3 . Maintenance alarm
7 . Function check
CONFIRM_TIME 33 r/w | O/A | [640000 1/32 ms]
CYCLE_SEL 20 S r/w | O/A | [SCHEDULED]
COMPLETION OF BLOCK EXECUTION
CYCLE_TYPE 19 § r SCHEDULED
COMPLETION OF BLOCK EXECUTION
DD_RESOURCE 9 S r
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Description

Determines whether an alarm is to be automatically acknowledged in the positioner, i.e. without intervention of
the fieldbus host system.

Note: The alarm is broadcast to the fieldbus host system, but not acknowledged by it.

Determines the current state of the process alarms in the Resource Block.

Used to specify the identification number of the plant section.
This information can be used by the fieldbus host system to group alert and events.

Indicates the current block state with details on all configuration, hardware or system problems in the block.

Indicates active block error

Note: The assignment of error or diagnostic alarms to the desired function block is determined using the
ERROR_OPTION parameter in the Transducer Block.

. Simulation jumper active, simulation possible
. . Block mode is out of service
. Data in EEPROM lost
. Maintenance required soon. Block Alarm (BLOCK_ALM) in Resource Block is triggered.
. Maintenance required immediately. Block Alarm (BLOCK_ALM) in Resource Block is triggered.

Bus address

Used to manually clear the Fault State of the AO Function Block.

Indicates the condensed state of the device.

Each possible event or error is classified. This assignment can be modified in the Transducer Block. The con-
densed state provides a summary of all classified status alarms.

The state is also indicated on the LCD of the positioner. “Maintenance required” and “Maintenance demanded”
are indicated by a wrench symbol, “Maintenance alarm” by the fault symbol.

“Function check” is indicated as a text alert.

Specifies the time the device waits for confirmation that an alert report was received before trying again.

Specifies the block execution method determined by the fieldbus host system.
Note: The block execution method is selected directly in the fieldbus host system.

Indicates the block execution method supported by the device.

Specifies the resource that contains the Device Description file in the device.
Note: If the device contains no Device Description, “zero” appears on the display.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

DD_REV 13 S r

DESCRIPTOR 46 | S | /w | A/O

DEV_REV 12 S r

DEV_TYPE 11 S r 2 for Type 3730-5

DEVICE_CERTIFICATION 45 N r

DEVICE_PRODUCT_NUM| 48 N r

DEVICE_SER_NUM 44 N r

DEVICE_MESSAGE 47 N r/w A/O

FAULT_STATE 28 N r

FEATURES 17 S r

FEATURES_SEL 18 S r/w | A/O
REPORTS . ...
HARDWILOCK ... ... ... .. ... ...
FAULTSTATE. . ... o
OUTREADBACK. . .. ..

FREE_SPACE 24 D r

FREE_TIME 25 D r

GRANT_DENY 14 D r/w NA

HARD_TYPES 15 S r SCALAR OUTPUT
(scalable analog output variable)

HW_REVISION 43 S r

ITK_VER 41 $

LIM_NOTIFY 32 S r/w A/O | Oto[8]
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Description

Specifies the revision number of the Device Description file.

Any desired text to describe the application; the text is saved in the field device.

Indicates the manufacturer’s revision number associated with the device.

Indicates the manufacturer’s model number associated with the device in decimal format.

Specifies the type of protection of the device, i.e. whether explosion protection certificates are available for the
field device.

Specifies the positioner’s product number

Specifies the positioner’s serial number; allows the field device to be clearly identified in conjunction with the
MANUFAC_ID and DEV_TYPE parameters.

Any desired text; the text is saved in the field device.

Indicates the current status of the Fault State of the Analog Output Function Block

Specifies the additionally supported Resource Block options, see FEATURES_SEL.

Enables selection of additionally supported Resource Block options.

. . Fieldbus host system needs to acknowledge receipt of an dlert report.

.. Hardware write lock switch is evaluated

.. Fault State can be triggered (see SET_FSTATE /CLR_FSTATE).

. . Current valve position issued in the PV parameter of the Analog Function Block (otherwise SP).

Note: If the AO Block should not move to the MAN mode when the solenoid valve fails, deactivate this option.

Indicates the memory in percent available for implementation of additional function blocks.
Note: This parameter is not supported as no further function blocks may be added to the Type 3730-5.

Indicates the block processing time in percent that is free to process additional blocks.
Note: This parameter is not supported as no further function blocks may be added to the Type 3730-5.

Grants or denies access of a fieldbus host system to the field device.
Note: This parameter is not supported by Type 3730-5.

Indicates the types of output signal (hardware) available for the Analog Output Function Block.

Specifies the hardware revision number of the electronic/mechanical components.

Specifies the version of the Interoperability Tester used by the Fieldbus Foundation on certifying the device as
interoperable.

Specifies the number of alert reports that the device can send without getting a confirmation.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]
LOCAL_OP_ENA 56 N | r/w | A/O
MANUFAC_ID 10 S r 0 x 00E099 = SAMSON AG
MAX_NOTIFY 31 S r 8
MEMORY_SIZE 22 $ r
MIN_CYCLE_T 21 S r 640 1/32 ms
MODE_BLK 5 N r/w A/O
AUTO ...
OFfS.
NV_CYCLE_T 23 S r

READING_DIRECTION 54 D r/w A/O

RESTART 16 D r/w A/O

RESOURCE (not supported)
DEFAULTS ... ...

PROCESSOR . ... ...

RS_STATE 7 D r
ONLINE ... ... .
STANDBY. ... ..
ONLINELINKING. . ...

SELECT BINARY_INPUT1 | 57 N | r/w | A/O
SELECT_BINARY_ INPUT2 | 58 N r/w A/O DIl/2contact. . ..o
DI1/2 internal solenoid valve. . . ... .........

DI1/2 discrete final valve position .. .. .......

Continued on next page
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Description

Locks/enables local operation.

Indicates the manufacturer’s identification number.

Specifies the maximum number of alert reports that the device can send without getting a confirmation.

Indicates the memory in kilobytes available for additional function blocks.

Note: This parameter is not supported as no further function blocks may be added to the Type 3730-5.

Indicates the shortest cycle interval that the device can perform
(execution time of AO function block 20 m:s).

Indicates the actual operating mode of the Resource Block, the permitted modes supported by the Resource Block,
and the normal mode.

.. The Function Blocks (AO and PID Function Block) are enabled in this mode.

.. In this mode, the processing of the Function Blocks (AO and PID Function Block) is stopped. The blocks are set
to O/S mode.

Specifies the minimum time interval in which device data are stored to the non-volatile memory.

Note: The Type 3730-5 saves non-volatile data immediately after transmission.

Rotates the display contents by 180°.

Enables the positioner to be reset in various ways.
.. Normal operating state

. . Device data and function block linkings are reset to the default settings listed in the specification.

.. Warm start of device, processor restarted.

Indicates the current operating state of the Resource Block.

. . Standard operating state; the function block is in AUTO mode.

. . The Resource Block is in O/S mode.

. . The configured links between the function blocks have not been established yet.

Used to select the data to be processed in Discrete Input Block 1/2.
. Switching state of binary input 1/2
. Switching state of internal solenoid valve
. Current valve position as discrete information:
1 Current valve position < x %
2 Current valve position > x %;
3 Intermediate position

The limits for < x % or > x % are set using FINAL_POSITION_VALUE_LIMITS parameter [0.5, 99.5]
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Resource Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]
Continued DI1/2 condensed state . .. ................
SELECT _BINARY_ INPUT1
SELECT BINARY_ INPUT2
SET_FSTATE 29 D r/w A/O
SHED_RCAS 26 r/w A/O
SHED_ROUT 27 S r/w A/O | [640000 1/32 ms]
ST REV 1 | N r
STRATEGY 3 S r/w A/O | [0]
SW_REVISION 42 N r
TAG_DESC S r/w A/O | [No text], max. 32 characters
TEST_RW 8 D r/w A/O
TEXT_INPUT_1 49 N r/w A/O
TEXT_INPUT_2 50 N r/w A/O
TEXT_INPUT_3 51 N r/w A/O
TEXT_INPUT_4 52 N r/w A/O
TEXT_INPUT_5 53 N r/w A/O
UPDATE_EVT 35 D r
WRITE_ALM 40 D | r/w | A/O
WRITE_LOCK 34 S) r/w A/O LOCKED
NOT LOCKED
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Description

.0 OK
1 Maintenance required
2 Maintenance demanded
3 Maintenance alarm
7 Function check

Enables manual activation of the Fault State of the Analog Output Function Block.

Defermines how long function blocks are supposed to check that the connection between the fieldbus host system
and the PID Block exists in RCAS mode.

When the time has elapsed, the PID Block switches from RCAS mode to the operating mode selected in the
SHED_OPT parameter.

Determines how long function blocks are supposed to check that the connection between the fieldbus host system

and the PID Block exists in ROUT mode.

When the time has elapsed, the PID Block switches from ROUT mode fo the operating mode selected in the
SHED_OPT parameter.

Indicates the revision number of static data.
Note: The revision state is incremented by one each time a static parameter in the block is written.

Permits strategic grouping and thus faster processing of blocks.
Blocks are grouped by entering the same number in the STRATEGY parameter of each block.
Note: These data are neither checked nor processed by the Resource Block.

Indicates the firmware version (communication/control).

Assigns a unique description to each block for clear identification.

Note: This parameter is required for conformity tests only and is not used in normal operation.

Any desired text

Indicates that static data were changed, including date and time stamp.

Indicates the state of the write-lock alarm.
Note: The alarm is triggered when the WRITE_LOCK parameter is unlocked.

Indicates the state of the write-lock alarm.

The write-lock can be activated by setting Code 47 to ON.
If setting data are to be changed by remote transmission, set Code 47 to OFF.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

WRITE_PRI 39 S) r/w A/O
[O]. .
T
2
3H0 7.
8to15. ..

Parameter index

Index |Parameter Index |Parameter Index |Parameter
0 - 10 MANUFAC_ID 20 CYCLE_SEL
1 |STREV 11 |DEV_TYPE 21 |MIN_CYCLE T
2 TAG_DESC 12 DEV_REV 22 MEMORY_SIZE
3 STRATEGY 13 DD_REV 23 NV_CYCLE_T
4 ALERT_KEY 14 GRANT_DENY 24 FREE_SPACE
5 MODE_BLK 15 HARD_TYPES 25 FREE_TIME
o) BLOCK_ERR 16 RESTART 26 SHED_RCAS
7 RS_STATE 17 FEATURES 27 SHED_ROUT
8 TEST_RW 18 FEATURES_SEL 28 FAULT_STATE
9 DD_RESOURCE 19 CYCLE_TYPE 29 SET_FSTATE
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Description

Used to set the priority for the WRITE_ALM parameter.
. . The write-lock alarm is not processed.
. . The write-lock alarm is not broadcast to fieldbus host system.
. Reserved for block alarms
. . The write-lock alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).

. . The write-lock alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high).

Index |Parameter Index |Parameter Index |Parameter

30 |CLR_FSTATE 40  |WRITE_AM 50  |TEXT_INPUT 2

31 |MAX_NOTIFY 41 |ITK_VER 51 |TEXT_INPUT 3

32 LIM_NOTIFY 42 SW_REVISION 52 TEXT_INPUT_4

& CONFIRM_TIME 43 HW_REVISION 58] TEXT_INPUT_5

34 WRITE_LOCK 44 DEVICE_SER_NUM 54 READING_DIRECTION
35 UPDATE_EVT 45 DEVICE_CERTIFICATION 55 BUS_ADDRESS

36 BLOCK_ALARM 46 DESCRIPTOR 56 LOCAL_OP_ENA

37 ALARM_SUM 47 DEVICE_MESSAGE 57 SELECT_BINARY_INPUT1
38 ACK_OPTION 48 DEVICE_PRODUCT_NUM 58 SELECT_BINARY_INPUT2
39 WRITE_PRI 49 TEXT_INPUT_1 59 CONDENSED_STATE
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Analog Output Transducer Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]

ACT_FAIL_ACTION 21 D r UNINITIALIZED. . . . Undefined
CLOSING. . ...... (in O % position)
OPENING ....... (in 100 % position)
INDETERMINATE . . None

ACT_MAN_ID 22 D r/w | O/M/A

ACT_MODEL_NUM 23 S r/w | O/M/A

ACT_SN 24 S r/w | O/M/A

ACT_STROKE_TIME_DEC| 67 D r

ACT_STROKE_TIME_INC | 68 D r

ADVANCED_PV_BASIC 0 D r
BLOCK_TAG ..... Name of block
DD_MEMBER . . . .. 0 (0x0)
DD ITEM ........ Start index of AO
............... Transducer Block
DD_REVIS........ Revision index of DD
PROFILE. ........ 33037 (0x810d)

ALERT_KEY 4 S r/w | O/M/A | 1to 255, [0]
0" is not a permissible value and will be rejected
when transferring data to the device (error
alarm).

AUTOSTART 111 D r/w | O/M/A

BINARY_INPUT 2 53 D r

BLOCK_ALARM 8 D r
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Description

Sets the fail-safe action to be performed by the actuator in case of a supply air failure, determined automatically
during initialization.

Specifies the actuator manufacturer’s identification number.
Clearly identifies the manufacturer of the actuator used with the positioner.

Specifies the type/model number of the actuator used with the positioner.

Specifies the serial number of the actuator used with the positioner.

Specifies the minimum transit time to reach CLOSED position

The minimum transit time to reach CLOSED (O % position) position is the actual time in seconds that the system
(consisting of positioner, actuator and valve) needs fo move through the rated travel range/angle of rotation to
close the valve (measured during initialization).

Specifies the minimum transit time to reach OPEN position

The minimum transit time to reach OPEN (100 % position) position is the actual time in seconds that the system
(consisting of positioner, actuator and valve) needs to move through the rated travel range/angle of rotation to
open the valve (measured during initialization).

Indicates block-specific and device-specific data.

PROFILE_REVISION. . . . 1 (Ox1) NEXT_FB_TO_EXECUTE. Next function block to be exe-
EXECUTION_TIME . . . . Execution time of block cuted

EXECUTION_PERIOD . . Repefition interval VIEWS_INDEX . ... ... Initial address of View objects
NUM_OF_PARAMS . . . No. of block parameters NUMBER_VIEW_3 . . . . Number of View-3 objects

NUMBER_VIEW_4 . . . . Number of View-4 objects

Used to specify the identification number of the plant section.

This information can be used by the fieldbus host system to group alert and events.

Indicates the interval at which the step response function is repeated.
Note: Available in versions with ESD diagnostics and higher.

Indicates the state of DI2.
The value of the output depends on CONFIG_BINARY _INPUT2.

Indicates the current block state with details on all configuration, hardware or system problems in the block.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

BLOCK_ERR 6 D r
OUTOFSERVICE . ... ...
DEVICE NEEDS MAINTENANCE NOW. .. . ...
DEVICE NEEDS MAINTENANCE SOON . . . . ..

LOCAL OVERRIDE. . . ...\ o oo
INPUT FAILURE . . . ..o
OUTPUT FAILURE . . . oo
MEMORY FAILURE . . ...\,
LOST STATICDATA ..o

BLOCKING_POSITION 76 | D | r/w |O/M/A

CLOSING_DIRECTION 66 | S | r/w |O/M/A

COLLECTION_ 12 | D r

DIRECTORY

CONFIG_BINARY _ 56 | D | r/w | O/M/A | [NOT EVALUATED]

INPUT2 ACTIVELY OPEN

ACTIVELY CLOSED
ACTIVELY OPEN - LEAKAGE SENSOR
ACTIVELY CLOSED - LEAKAGE SENSOR

COUNTER_INIT_START 85 D r

DATALOGGER _ 95 D r
PROGRESS

. Trigger select

. Trigger not select

. Trigger start by travel condition

. Trigger start by solenoid condition

O LN =

. End measuring, memory full

DATALOGGER_SELECT 88 D r/w | O/M/A

. Permanent

N =

.. Trigger

DEAD_TIME_FALLING 115 D r

DEAD_TIME_RISING 114 D r

132 eB 3384-5EN



Analog Output Transducer Block Appendix

Description

Reflects the active errors associated with a block.
. Block mode is out of service.
. Maintenance required immediately (error in the electronics).
. Maintenance required soon (zero error, positioner fault, or total valve travel exceeded).

. Output value set to “local operation” using TROVIS-VIEW, or forced venting function/zero calibration or
initialization currently in process.

. Position feedback error or device not initialized
. Device not initialized
. Memory error

. Check sum error

Indicates and modifies the blocking position (see Code 35).

Indicates and modifies the closing direction (see Code 34).

This parameter is not processed by Type 3730-5.

Sets the logic state of DI2.

The parameter is processed by the BINARY_INPUT2 parameter. The parameter settings do not depend on
Transducer Block DI2.

Specifies the number of initialization cycles that have been performed since the last reset.

Indicates the state of the data logger.
Available in versions with EXPERT* extended diagnostics and higher.

Permits selection of data logger recording method.
Available in versions with EXPERT* extended diagnostics and higher

Specifies the time that has elapsed until a change in the valve position x occurs after a falling step change of the
reference variable w (during diagnostic test).

Available in versions with EXPERT* extended diagnostics and higher.

Specifies the time that has elapsed until a change in the valve position x occurs after a rising step change of the
reference variable w (during diagnostic test).

Available in versions with EXPERT* extended diagnostics and higher.
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Analog Output Transducer Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]
DELAY_TIME 46 S r/w | O/M/A| 1t02405,[105s]
DEVIATION_MAX 98 D r
DEVIATION_MIN 97 D r
DEVICE_ 32 S r/w | O/M/A
CHARACTERISTICS ACTUATOR SIZE
ACTUATOR_VERSION
ATTACHMENT
PRESSURE_RANGE_START
PRESSURE_RANGE_END
SUPPLY_PRESSURE
DEVICE_INIT_STATE 64 r
DIAG_LEVEL 101 D r EXPERT . . . Standard valve diagnostics
EXPERT*Extended valve diagnostics
ESD...... Emergency shutdown
ELAPSED_HOURS _ 82 D r
BIEIESS ELAPSED_HOURS_TOTAL.................
ELAPSED_HOURS_IN_CLOSED_LOCRP. . . ... ..
ELAPSED_HOURS_SWITCHED_ON_SINCE_ INIT
ELAPSED_HOURS_IN_CLOSED_LOOP_SINCE_INIT
ENHANCED_DIAG_CMD| 81 D r/w | O/M/A
1. . No function
2. . Start data logger
3. . Abort data logger
ERROR_OPTION_ 39 S r/w | O/M/A

DATA_FAILURE

1. . Control parameter
2. . Potentiometer parameter
3. . Adjusted parameter
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Description

Specifies the delay time (reset criterion when control loop monitoring is in progress).

If the entered DELAY_TIME is exceeded and the system deviation is outside the specified TOLERANCE_BAND, a
control loop error is issued.

Determined from the minimum transit time during initialization.

Specifies the positioner’s maximum system deviation that has occurred.

Available in versions with EXPERT* extended diagnostics and higher.

Specifies the positioner’s minimum system deviation.

Available in versions with EXPERT* extended diagnostics and higher.

Reflects positioner-specific data.

BOOSTER NOM_DIAMETER
STUFFING_BOX NOM_DIAMETER_DN
SEALING_EDGE (plug/seat facing) KVS_UNIT
PRESSURE_BALANCING KVS_VALUE
FLOW_CHARACTERISTIC SEAT_DIAM_VALVE

FLOW_DIRECTION

Indicates whether the device has been initialized.

Indicates the currently installed diagnostic version.

Indicates the hours the device has been in operation.

. . Total hours the device has been switched on

. . Device in closed loop

.. Hours the device has been switched on since last initialization
.. Hours in closed loop control since last initialization

Indicates an extended diagnostic test.
4. . Hysteresis online fest 7. . Abort step response
5. . Abort hysteresis online test 8. . Start tests in turn

6. . Start step response

Indicates the masking of data errors.

4. . General parameter 7. . Info parameter

5. . Internal device error 1 8. . Check sum program code
6. . Valve dimension parameter
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]
ERROR_OPTION_ENH_ 40 | S r/w | O/M/A
DIAGNOSTIC_1
to to
ERROR_OPTION_ENH_ 44 S r/w | O/M/A
DIAGNOSTIC_5
ERROR_OPTION_HW _ 38 S r/w | O/M/A
FAILURE 1. . x signal
2. .i/p converter
ERROR_OPTION_INIT_ 36 S r/w | O/M/A
FAILURE 1..x>range
2. . Delta x < range
3. . Mechanics/pneumatics
ERROR_OPTION _ 37 S r/w | O/M/A
OPERATION_FAILURE 1. . Control loop
2. . Zero point
ERRORBYTE 106 D r
EVENT_LOGGING_1 86 D r
EVENT_LOGGING_2 87 D r
FINAL_POSITION_ VALUE| 20 D r
FINAL_POSITION_ 52 D r/w
VALUE_DISC
FINAL_POSITION_ 51 D r/w | O/M/A | FINAL_POSITION_VALUE_LIMITS
VALUE_LIMITS FINAL_POSITION_VALUE_HIGH_LIMIT
FINAL_POSITION_VALUE_LOW_LIMIT
FINAL_VALUE 13 N r/w O/M | Scaling over FINAL_VALUE_RANGE
FINAL_VALUE_ 15 S r/w | O/M/A| 0to 125%, [99 %]
CUTOFF_HI
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Description

Specifies the masking of diagnostic status or error alarms.

Specifies the masking of hardware errors.
3. . Hardware 5. . Control calculation
4. . Data memory 6. . Program loading error

Specifies the masking of initialization errors.

4. . Init. time exceeded 7. . Pin position

5. . Init./solenoid valve 8. . No emergency mode
6. . Travel time too short

Specifies the masking of operating errors.
3. . Autocorrection 5. . wtoo small

4. . Fatal error 6. . Total valve travel exceeded

Specifies the cancellation flag of the step response (criterion for cancelation).
Available in versions with EXPERT* extended diagnostics and higher.

Indicates the logs O — 14 with the time they were recorded.
Indicates the logs 15 - 29 with the time they were recorded.

Specifies the current valve position in % in relation to the operating range FINAL_VALUE_RANGE.

Specifies FINAL_POSITION_VALUE_LIMITS, e.g. limit values reached or status of the value.

Indicates the limit of FINAL_POSITION_VALUE.

This actual value is sent to the AO Transducer Block directly from the valve.

Contains the output value received from the upstream AO Function Block.

Final position if set point exceeds the adjusted value (see Code 15).

If the set point exceeds the adjusted value, the valve is moved to the final position that corresponds to 100 % of
the manipulated variable. This causes the actuator to either be vented completely or fully filled with air
(corresponding to the fail-safe action).

Note: The function is deactivated by entering —2.5 %.

As this function causes the actuator to be fully vented or filled with air, the valve moves to its absolute final
position. Restrictions set by the travel range or travel limitation functions do not apply. In the case that this creates
excessive positioning forces, this function must be deactivated.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

FINAL_VALUE_ 75 | S | r/w |O/M/A

CUTOFF_HI_ON

FINAL_VALUE_ 16 S r/w | O/M/A| -2.51t0 100 %, [1 %]

CUTOFF_LO

FINAL VALUE_ 74 | S | r/w |O/M/A

CUTOFF_LO_ON

FINAL_VALUE_RANGE 14 | S | r/w | O | FINALVALUE RANGE EU_100 (see Code 9)
FINAL VALUE RANGE EU_O (see Code 8)
FINAL VALUE RANGE UNITS_INDEX
FINAL VALUE RANGE DECIMAL

HIS_TEMPERATURE 100 D r
T_CURRENT_TEMPERATURE .. .............
T MAX_TEMPERATURE . . . ..o\
HIS_T_ZEIT_MAX_TEMPERATUR ... .........
T MIN_TEMPERATURE . .. ..o\
HIS_T_ZEIT_MIN_TEMPERATUR. ... ... ... ...
TEMP PERIOD TIME HIGH . . ... ... ... ... ..
TEMP_PERIOD TIME LOW ... .. ... ... ... ..

HISTOGRAMM _X 9% | D | r

HISTOGRAMM _Z 99 D r

HYS_STELL_Y 102 D r/w | O/M/A
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Description

Enables the final position w > (see Code 15).

Final position if set point falls below adjusted value (see Code 14).

If the set point falls below the adjusted value, the valve is moved to the final position that corresponds to 0 % of
the manipulated variable. This causes the actuator to either be vented completely or fully filled with air
(corresponding to the fail-safe action).

Note: The function is deactivated by entering 2.5 %.

As this function causes the actuator to be fully vented or filled with air, the valve moves to its absolute final
positions. Restrictions set by the travel range or travel limitation functions do not apply. In the case that this
creates excessive positioning forces, this function must be deactivated.

Enables final position w< (see Code 14).

Sets the travel range/angle of rotation.
The set point FINAL_VALUE is sent to the AO Transducer Block directly from an upstream AO Function Block.

Note: The operating range FINAL_VALUE_RANGE is compared with the TRANSM_PIN_POS. If the TRANSM_
PIN_POS is changed, the positioner checks whether the setting and unit matches the current operating range
FINAL_VALUE_ RANGE. If this is not the case, the operating range FINAL_VALUE_RANGE is set to 0-100 %.

Indicates temperature-specific data.
. Current temperature
. Max. temperature
. Duration of max. temperature
. Min. temperature
. Duration of min. temperature
. . Time the temperature below 80 °C

. . Time the temperature below —40 °C

Reflects the valve position x. The valve position histogram provides a static evaluation of the recorded travel
positions. The histogram indicates, for example the travel range in which the valve has mainly been operating
and whether a recent trend can be recognized, indicating a change of the main operating range.

Available in versions with EXPERT* extended diagnostics and higher.

The cycle counter records the number of spans and the associated heights of the spans, which are categorized in
fixed intervals (classes). The cycle counter histogram provides a static evaluation of the cycle spans, thus furnish-
ing data on the dynamic stress that a bellows or an installed packing are exposed fo.

Available in versions with EXPERT* extended diagnostics and higher.

Specifies the minimum inferval at which hysteresis tests are performed.
Available in versions with EXPERT* extended diagnostics and higher.
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Parameter

Index

SK

Access

Mode

Analog Output Transducer Block

Selection/display, [initial value]

IDENT_LIMIT_SWITCHES

55

r/w

O/M/A

NOT IMPLEMENTED
IMPLEMENTED
[depending on hardware upgrade]

IDENT_OPTIONS

54

. Not implemented
. Binary input 2
. Solenoid valve

. Limit switch

INIT_METHOD

60

r/w

O/M/A

. Maximum range

. Nominal range

. Manual adjustment
. Substitute

. Zero point

PON=OIMBGDN=

KP_STEP

17

LATENCY_AFTER_STEP

109

r/w

O/M/A

0to1205s,[15s]

LIN_TYPE

69

r/w

O/M/A

. Linear
. Equal percentage
. Equal percentage reverse

. SAMSON butterfly linear

Aobd =

LOGGING_LIMIT

92

r/w

O/M/A

. Lower limit

N

. Upper limit

MODE_BLK

r/w

O/M/A

MOVING_DIRECTION

65

r/w

O/M/A
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Description

Specifies whether optional inductive limit switches are installed. Limit switches are not detected automatically;
they need to be entered manually (see Code 38).

Indicates which optional components are installed.

Indicates the selected initialization mode (see Code ).

Specifies Kp (see Code 17).
This parameter can only be read over FOUNDATION fieldbus. The value is detected during initialization.

This parameter sets the waiting time required to jump back from the final value of the first step change to the
initial value of the second step change (reverse step change).

Available in versions with EXPERT* extended diagnostics and higher.

Sets the characteristic (see Code 20)

5. . SAMSON butterfly equal percentage 9. Segmented ball valve equal percentage
6. . VETEC rotary linear 10. User defined

7. . VETEC rotary equal percentage

8. . Segmented ball valve linear

Indicates the initial value of an event that triggers logging.

Available in versions with EXPERT* extended diagnostics and higher.

Used to indicate/select the actual mode of the Resource Block, the permitted modes supported by the Transducer
Block, and the normal mode.

. In this operating mode, a positioning value is calculated from the output value from the AO Function Block
and the control valve is positioned accordingly.

. In this operating mode, the output value from the AO Function Block is not used. The control valve is moved to
its mechanical fail-safe position set by ACT_FAIL_ACTION. The mode is also changed to O/S when the
forced venting function is triggered.

. In this operating mode, FINAL_VALUE can be entered manually (display: G 2).
. If the device is locally set to the MAN mode, the Analog Output Transducer Block is set to LO.

Specifies the direction of action of the reference variable w in relation to the controlled variable x (see Code 7).
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Analog Output Transducer Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]

NO_OF_ZERO_ 83 D r

POINT_ADJ

OVERSHOOT_FALLING 113 D r

OVERSHOOT_RISING 112 D r

PRESSURE_LIMIT 80 S) r/w |[O/M/A| 1..0ff ......... 3..2.4 bar
2..37bar ... .. 4..1.4bar

PRESSURE_Y 50 r

PRETRIGGER_TIME 93 r/w | O/M/A

RAMP_DOWN 108 D r/w | O/M/A | [0]

RAMP_UP 107 D r/w | O/M/A | [0]

RATED_TRAVEL 58 S r/w | O/M/A | 0to 255.9 mm, [15.0 mm]

SAMPLE_RATE 90 D r/w | O/M/A
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Description

Specifies the number of zero calibrations performed since the last initialization.

Evaluation parameter for step response test. Overshooting of falling reference variable step change.
Available in versions with EXPERT* extended diagnostics and higher.

Evaluation parameter for step response test. Overshooting of rising reference variable step change.
Available in versions with EXPERT* extended diagnostics and higher.

Used to set the pressure limit (see Code 16).

Specifies the actuator pressure in percent after initialization (see Code 44).

The data logger can be triggered as soon as a certain event occurs. The pretrigger function can be used to display
data recorded before this event. This is made possible by a ring buffer in which all events are saved continuously.

For example, if the pretrigger time is set to 1 s, all events that occurred in the second before the data logger was
triggered are displayed.

Available in versions with EXPERT* extended diagnostics and higher.

The dynamic control response of the control valve can be tested by recording step responses. Sets the time in
which the reverse step change is expected to fall.

Available in versions with EXPERT* extended diagnostics and higher.

The dynamic control response of the control valve can be examined by recording step responses. Sets the time in
which the reverse step change is expected fo rise.

Available in versions with EXPERT* extended diagnostics and higher.

Specifies the rated travel [mm] or rotational angle [degrees] of the valve (see Code 5).
Note: The unit [mm] or [degrees] depends on the VALVE_TYPE parameter.

Used to set the sampling rate of the data logger in ms.
Available in versions with EXPERT* extended diagnostics and higher.
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Analog Output Transducer Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]
SELF_CALIB_CMD 61 | D | r/w |O/M/A
1. . No test, normal operation
2. . Start with default values
3. . Start initialization
4. . Abort initialization
5. . Start zero point adjustment
6. . Abort zero point adjustment
7 . . Search device
8. . Reset “Total valve travel”
/*xd_error_ext_1*/
9 . . Reset “Solenoid valve active”
10. . Reset “Total valve travel limit exceeded”
11. . Reset “Control loop”
12. . Reset “Zero point”
SELF_CALIB_STATUS 63 D r
1. . Not active
2. . Running
3. . Test aborted
4. . Zero point adjustment
SERVO_RESET 18 S r
57 r/w | O/M/A| 1..Notactive
2. . Set fail-safe position
3. . Clear fail-safe position
SETP_DEVITATION 45 r
SIGNAL_PRESSURE_ 77 r
ACTION
SOLENOID_SELECT 94 D r/w | O/M/A
ST_REV 1] s | r
START_VALUE 91 D r/w | O/M/A
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Description

Starts the calibration sequences in the field device and the resetting of error alarms.

13. . Reset “Autocorrection” 25. . Reset “Hardware”
14. . Reset “Fatal error” 26 . . Reset “Control parameter”
15. . Reset “Extended diagnosis” 27 . . Reset “Poti parameter”
16. . Reset “x > range” 28. . Reset “Adjustment parameter”
17 . . Reset “Delta x < range” 29. . Reset “General parameter”
18. . Reset “Attachment” 30. . Reset “Internal device error 1”
19. . Reset “Initialization time exceeded” 31. . Reset “No emergency mode”
20. . Reset “Initialization/solenoid valve” 32. . Reset “Program load error”
21 . . Reset “Travel time too short” 33. . Reset “Options parameter”
22 . . Reset “Pin position” 34. . Reset “Info parameter”
/*xd_error_ext _2*/ 35. . Reset “Data memory”

23. . Reset “x signal” 36. . Reset “Control calculation”
24. . Reset “i/p converter” 37 . . Reference_Test_Aborted
Indicates the state of the calibration sequence started with SELF_CALIB_CMD.

5. . Maximum point adjustment 9. . Step 1 (step response)

6. . Defection of mech. steps 10. . Step 2 (step response)

7 . . Controller optimization 11. . Terminated

8. . Fine adjustment

This parameter is not processed by Type 3730-5.

Allows the valve to be moved to its actual fail-safe position. Fail-safe position is indicated by an S blinking on the
display.

Indicates the system deviation e (see Code 39).

This parameter is determined during initialization and indicates the position of the slide switch (AIR TO
OPEN/CLOSE). The positioner needs to be re-initialized when the switch position is changed.

Indicates the status of the solenoid valve (see Code 45).

Note: By selecting “1“ (Close) the “Mainfenance now” Block of the AO Transducer Block is entered in the AO
Block as an “Output Error” block error.

Available in versions with EXPERT* extended diagnostics and higher.

The revision state of static data is displayed.
Note: The revision state is incremented by one each time a static parameter in the block is written.

The start value is specified for a triggered start condition of the data logger (valve position in %).
Available in versions with EXPERT* extended diagnostics and higher.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]
STEP_PROGRESS 120 D r
STEP_SAMPLE_RATE 105 D r/w | O/M/A| [0.1]t0 120 s
STEP_SELECTION 110 D r/w | O/M/A| 1..One step

2. . Two steps
STEPEND 104 D r/w | O/M/A | 0to[100 %]
STEPSTART 103 D r/w | O/M/A | [0]to 100 %
STRATEGY 3 S r/w | O/M/A | [0]
SUB_MODE_INIT 62 D r
TAG_DESC 2 r/w | O/M/A | Max. 32 characters
TIME_63_FALLING 117 D r
TIME_63_RISING 116 | D r
TIME_98_FALLING 119 | D r
TIME_98_RISING 118 D r
TOLERANCE_BAND 47 S r/w | O/M/A | 0.110 10 %, [5 %]
TOT_VALVE_TRAV_LIM 49 r/w  O/M/A | 1000 to $90 000 000, [1 000 000]
TOTAL_VALVE_TRAVEL 48 D r
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Description

The progress of the step response test is indicated.
Available in versions with EXPERT* extended diagnostics and higher.

Used to set the sampling rate of the step response logging
Available in versions with EXPERT* extended diagnostics and higher.

The dynamic control behavior of the valve can be tested by recording the step responses. Two reference variable
steps are performed by default and the course of the valve position x and the manipulated variable y are plotted
until they reach a steady state. The first step starts at an intial value defined beforehand and finishes at the
determined final value. After the entered waiting time, the second step is performed in reverse starting with the
final value back to the initial value.

This parameter is used to select whether just one step is to be performed or whether also the reverse step is to be
performed after the first step.

Available in versions with EXPERT* extended diagnostics and higher.

Used to set the final value to perform the step response.
Available in versions with EXPERT* extended diagnostics and higher.

Used to set the initial value to perform the step response.
Available in versions with EXPERT* extended diagnostics and higher.

Permits strategic grouping and thus faster processing of blocks. Blocks are grouped by entering the same number
in the STRATEGY parameter of each block.

Note: These data are neither checked nor processed by the Transducer Block.

Indicates whether an initialization has been performed in the SUB mode.

Assigns a unique description to each block for clear identification

Defermined from the step response test T¢3 for the Fo||ing step.
Available in versions with EXPERT* extended diagnostics and higher.

Determined from the step response test T¢3 for the rising step.
Available in versions with EXPERT* extended diagnostics and higher.

Defermined from the step response test Tog for the falling step.
Available in versions with EXPERT* extended diagnostics and higher.

Defermined from the step response test Tog for the rising step.
Available in versions with EXPERT* extended diagnostics and higher.

Tolerance band (see Code 19)

Indicates limit of absolute total valve travel (see Code 24).

Absolute total valve travel: Sum of the nominal travel cycles (double strokes), total number of valve strokes (see
Code 23).
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]
TRANSDUCER 9 | D ;
DIRECTORY
TRANSDUCER_STATE 34 D r
1. . See operating mode
2. . Solenoid valve active
3. . Lower travel limit active
TRANSDUCER_TYPE 10 N r
TRANSM_PIN_POS 59 $ r/w | O/M/A
TRAVEL_LOWER_LIMIT 71 S r/w | O/M/A
TRAVEL_LOWER_LIMIT_ 70 S r/w | O/M/A
ON
TRAVEL_RATE_DEC 79 r/w | O/M/A
TRAVEL _RATE_INC 78 r/w | O/M/A
TRAVEL_UPPER_LIMIT 73 S r/w | O/M/A
TRAVEL_UPPER_LIMIT_ON/| 72 S r/w | O/M/A
TRIGGER_SELECT 89 r/w | O/M/A | 1.. Valve position
2. . Solenoid condition
3. . Valve position or solenoid condition
TV_STEP 19 S r
UPDATE_EVT 7 D r
USER_ CHARACTERISTIC 33 r/w | O/M/A
VALVE_MAN_ID 25 r/w | O/M/A
VALVE_MODEL_NUM 26 r/w | O/M/A
VALVE_SN 27 S r/w | O/M/A
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Description

This parameter is not processed in Type 3730-5.

Indicates the state of the Transducer Block.

4. . Upper travel limit active 7. . Fail-safe position active
5. . End position < active 8. . Normal operation

6. . End position > active

Indicates the type of transducer. Standard Advanced Positioner Valve in this case.

The pin position must be entered for initialization in NOM or SUB modes.
The follower pin must be placed in the correct pin position depending on the valve travel/angle of rotation (see

Code 4).

Limits the travel/angle of rotation downwards. The characteristic is not adapted compared to the
FINAL_VALUE_RANGE (see Code 10).

Enables the lower x-limit (see Code 10).

Indicates the time required by the valve to move through the operating range when the valve closes (see Code 22).

Indicates the time required by the valve to move through the operating range when the valve opens (see Code 21).

Limits the travel/angle of rotation upwards. The characteristic is not adapted compared to
FINAL_VALUE_RANGE (see Code 11)

Enables the upper x-limit (see Code 11)

On selecting TRIGGER in DATALOGGER_SELECT parameter, the user can select which events are fo trigger the
event logger.

Available in versions with EXPERT* extended diagnostics and higher.

Indicates Tv (see Code 19)
Note: This parameter can only be read over FOUNDATION fieldbus. The value is recorded during initialization.

Indicates that static data were changed, including date and time stamp.

Allows the user-defined characteristic to be entered.
The characteristic to be used is selected over the LIN_TYPE parameter (user-defined in this case).
The Fo||owing condition must be fulfilled in this case: x (+-1) < x (1), i.e. the values for x must con'rinua”y rise.

Clear identification of the manufacturer of the valve that the positioner is mounted on.

Indicates the model version of the valve that the positioner is mounted on.

Indicates the serial number of the valve that the positioner is mounted on.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

VALVE_TYPE 28 S) r/w | O/M/A
UNINITIALZED . . ... ..o
[UNEAR] ..\
ROTARY. ...
OTHER. . ...
OFF .

XD_CAL_DATE 30 S r/w | O/M/A

XD_CAL_LOC 29 S r/w | O/M/A

XD_CAL_WHO 31 $ r/w | O/M/A

XD_ERROR 11 D r
NONE(O) ...
UNSPECIFIEDERROR . .. ... ...
GENERALERROR . ......... .. ... ... ...
CALBRATIONERROR. . .. ... ... ...t
CONFIGURATION ERROR . .. .............
ELECTRONICS FAILURE. . ... ..............
MECHANICALFAILURE. . .. ... ... .. ....
DATA INTEGRITY ERROR ... ..............
ALGORITHMERROR. .. ...... ... ... . ...,

XD_ERROR_EXT 35 | D r

1. . xd_error_ext_1
“Device not initialized”
“Solenoid valve active” or

“SET_FAIL_SAFE_POS active”

“Total valve travel limit exceeded”
“Control loop” (see Code 57)
“Zero point” (see Code 58)
“Autocorrection” (see Code 59)
“Fatal error” (see Code 60)
“Extended diagnosis”
“x > range” (see Code 50)
“Delta x < range” (see Code 51)
“Attachment” (see Code 52)
“Initialization time exceeded” (see Code 53)
“Initialization/solenoid valve” (see Code 54)
“Travel time foo short” (see Code 55)
“Pin position” (see Code 56)
“Test or calibration running”
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Description

Type of valve Note! The Type 3730-5 differentiates merely between linear and rotary valves
.. (Type 3730-5: Treated like a globe valve)

. . (Control valves with straight moving plug, e.g. globe valves)

.. (Control valves with rotating closure members)

.. (Type 3730-5: Treated like a globe valve)

. . The last setting is kept.

Indicates the time when the last calibration was performed.

Indicates the location where the last calibration was performed.

Indicates the person who performed the last calibration.

Errors listed in the Transducer Block
. No error
. Unspecified (device not initialized, initialization or zero calibration in progress or total valve travel exceeded)
. General device error
. Zero point, internal control loop, or initialization error, reference test canceled (Code 81, only with EXPERT")
. Parameter or characteristic faulty
. i/p converter (Code 64), hardware (Code 65), bus connection
. Fault in the mechanics
. Check sum error
. Dynamic values outside of the range

Extended errors listed in the Transducer Block

2. . xd_error_ext_2
“x signal” (see Code 62)
“i/p converter” (see Code 64)
“Hardware” (see Code 65)
“Control parameter” (see Code 68)
“Poti parameter” (see Code 69)
“Adjustment parameter” (see Code 70) 9
“General parameter” (see Code 71)
“Internal device error 1” (see Code 73)

. Air supply (EXPERT* function)

. Actuator spring (EXPERT* function)

. Shifting working range (EXPERT* function)
. Friction (EXPERT* function)

. Leakage pneumatic (EXPERT* function)

0 N O O A

. Limit working range (EXPERT* function)
10. . Dynamic stress factor ( EXPERT* function)

“No emergency mode” (see Code 76) 11. . Inner leakage (EXPERT* function)
“Program load error” (see Code 77) 12. . External leakage (EXPERT* function)
“Options parameters” (see Code 78) 13. . Observing end position (EXPERT* function)

“Info parameters” (see Code 75)

. . " .
“Data memory” (see Code 66) 14 . . Connection positioner valve (EXPERT* function)

“Control calculation” (see Code 67) 15. . Working range (EXPERT* function)
“Reference test aborted” (see Code 81) 16 .. . Emergency shutdown (EXPERT* function)
3. . xd_error_txt_3 (EXPERT* function) 17 . . Temperature error (EXPERT* function)
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Analog Output Transducer Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]
ZERO_POINT_LIMIT 84 D r/w | O/M/A
Parameter index
Index |Parameter Index |Parameter Index |Parameter
0 |ADVANCED PV BASIC 22 |ACT_MAN_ID 41 |ERROR_OPTION_ENH_
1 |ST_REV 23 |ACT_MODEL_NUM DIAGNGSTIC 2
42 ERROR_OPTION_ENH_
2 |TAG_DESC 24 |ACT_SN DIAGNOSTIC_3
8 STRATEGY 25 |VALUE_MAN_ID 43 ERROR_OPTION_ENH_
4 ALERT_KEY 26 VALUE_MODEL_NUM DIAGNOSTIC_4
5 MODE_BLK 27 VALVE_SN 44 ERROR_OPTION_ENH_
6 BLOCK_ERR 28 VALVE_TYPE DIAGNOSTIC_S
7  |UPDATE_EVT 29 |XD_CAL LOC 45 |SETP_DEVIATION
8 BLOCK_ALARM 30 |XD_CAL_DATE 48 DELAY_TIME
9  |TRANSDUCER_ 31 XD_CAL_WHO 47 |TOLERANCE BAND
DIRECTORY 32 DEVICE_CHARACTERISTICS 48 TOTAL_VALVE_TRAVEL
10 |[TRANSDUCER_TYPE 33 USER_CHARACTERISTIC 49  |TOT_VALVE_TRAV_LIM
11 XD_ERROR 34 | TRANSDUCER STATE 50 PRESSURE_Y
12 COLLECTION_DIRECTORY 35 XD_ERROR_EXT 51 FINAL_POSITION_VALUE_
LIMITS
13 FINAL VALUE 36 ERROR_OPTION_INIT
14 |FINAL_VALUE_RANGE FAILURE o 52 SEQL—POS'T'ON—VALUE—
15 FINAL_VALUE_CUTOFF_HI 37 ERROR_OPTION_ 53 BINARY INPUT2
OPERATION_FAILURE =
16 FINAL_VALUE_CUTOFF_LO 54 IDENT OPTIONS
17 KP STEP 38 ERROR_OPTION_HW_ =
= FAILURE 55 IDENT_LIMIT_SWITCHES
L) SERVO_RESET 39 |ERROR OPTION DATA_ | |56 |CONFIG_BINARY_INPUT2
19 |TV_STEP FAILURE 57 |SET_FAIL_SAFE_POS
20 FINAL_POSITION_VALUE 40 EIIQARgEI_OOSF_’I:II'IC?I]\I_ENH_ 58 RATED_TRAVEL
21 ACT_FAIL_ACTION =
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Description
Indicates the zero point limit [%]
Index |Parameter Index |Parameter Index |Parameter
59 TRANSM_PIN_POS 79 TRAVEL_RATE_DEC 101 |DIAG_LEVEL
60 INIT_METHOD 80 PRESSURE_LIMIT 102 |HYS_STELL Y
61  |SELF_CALB_CMD 81 |ENHANCED DIAG_CMD 103 |STEPSTART
62 SUB_MODE_INIT 82 ELAPSED_HOURS_METERS 104 |STEPEND
63 |SELF_CALIB_STATUS 83 |NO_OF ZERO POINT 105 |STEP_SAMPLE RATE
64 DEVICE_INIT_STATE ADJ 106 |ERRORBYTE
65 MOVING_DIRECTION el ZERO_POINT_LIMIT 107 |[RAMP_UP
66  |CLOSING_DIRECTION EI COUNTER _INIT_START 108 |RAMP_DOWN
67  |ACT_STROKE_TIME_DEC £o EVENT_LOGGING._1 109 |LATENCY_AFTER_STEP
68  |ACT_STROKE_TIME_INC B2 EVENT_LOGGING 2 110 |STEP_SELECTION
69 LIN_TYPE 8 DATALOGGER_SELECT 111 |AUTOSTART
70 TRAVEL_LOWER_LIMIT_ & TRIGGER SELECT 112 |OVERSHOOT _RISING
ON 70 SAMPLE_RATE 113 |OVERSHOOT_FALLING
71 TRAVEL_LOWER_LIMIT 91 START_VALUE 114 |DEAD_TIME_RISING
72 |TRAVEL_UPPER_LIMIT_ON 92 LOGGING_LIMIT 115 |DEAD_TIME_FALLNG
78 TRAVEL_UPPER_LIMIT 93 PRETRIGGER_TIME 116 |TIME_63_RISING
74 [(Il)\lAéLr_\IVALUE_CUTOFF_ 94 SOLENOID_SELECT 117 |TIME_63_FALLNG
= 95 DATALOGGER_PROGRESS
75 [FINALVALUE CUTOFF_ | [0 oo oo = LR TIME_98_RISING
HI_ON = 119  |TIME_98_FALLING
76 |BLOCKING_POSITION 97 |DEVIATION_MIN 120 |STEP_PROGRESS
77 |SIGNAL_PRESSURE_ 98" | DEVIATION_MAX
ACTION 99 HISTOGRAMM_Z
78 TRAVEL_RATE_INC 100 |HIS_TEMPERATURE
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Analog Output Function Block

Analog Output Function Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]

ALERT_KEYS 4 S) r/w ALL 1 to 255, [0]
“0” is not a permissible value and will be rejected
when transferring data to the device (error
alarm).

BKCAL_OUT 25 D r

BLOCK_ALM 30 D r

BLOCK_ERR 6 D r
OUTOFSERVICE . . ...t
CONFIGURATION_ ERROR .. ... ...
INPUT FAILUREPV . ... ... oo
OUTPUTFAILURE . .. ... ... .t

CAS_IN 17 | N | o/w | AL

CHANNEL 22 S r/w O [3]

FSTATE_TIME 23 S r/w ALL [0]

FSTATE_VAL 24 $ r/w ALL Value and range of PV_SCALE £10 %, [O]

GRANT_DENY 13 D r/w NA
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Description

Used to specify the identification number of the plant section.
This information can be used by the fieldbus host system to group alert and events.

Reflects the analog output value and its status required by the BKCAL_IN parameter of the upstream Function
Block for cascade control.

This value provides windup protection in the upstream block and a bumpless transfer on mode changes.

Indicates the current block state with details on all configuration, hardware or system problems in the block in-
cluding date and time stamp.

Reflects the active errors associated with a block.

. . Block mode is out of service.

.. A configuration error exists in the block.

. . Position feedback has bad status, e.g. because the Transducer Block is in O/S mode.

.. OUT cannot be issued, e.g. because the Transducer Block is not initialized or is in LO mode.

Reflects/defines the analog reference variable and its status from an upstream function block.

Assignment between the output of each Analog Output Function Block and the logical hardware channels (Trans-
ducer Block)

Note: In order to be able to put the AO Function Block into operation, CHANNEL must be set to a valid value.
The valid value is 3 in this case as there are three Transducer Blocks (Standard Advanced Positioner Valve) in the
Type 3730-5.

The length of time, in seconds, that the AO Function Block will wait to set Fault State after the recognition of an
error of the valid set point.

The Fault State is triggered when the fault still exists after the time interval has elapsed.
Note: The Fault State of the AO Function Block is set in the IO_OPTS parameter of this block.

Determines the set point for the AO Function Block when the Fault State is triggered.

Note: This value is used when the option “Fault State to value” is set in the IO_OPTS parameter.

Grants or denies access of a fieldbus host system to the field device.
Note: This parameter is not used by Type 3730-5.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

IO_OPTS 14 S r/w O
SP-PV Trackin MANL. .. ................ ..
TrackinlO. ... ...
SP Track retained target .. ................

Increasetoclose .. ....... ... ... .. ... ..
Fault Statetovalve . .......... ... ... ....
Use Fault State Value on restart . ... ....... ..
Target to MAN if Fault State activated . . . . . . ..

Use PV for BKCAL OUT. .. ................

MODE_BLK 5 N r/w ALL
O/fS oo
MAN ..
AUTO ...
CAS
RCAS. ..
OouT 9 N r/w M/O | Range of OUT_SCALE £10 %
Unit from XD_SCALE parameter group
PV 7 D r Unit from XD_SCALE parameter group
PV_SCALE 11 S r/w @) 0to 100 %
RCAS_IN 26 N r/w ALL
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Description

Used to select how the input/output is processed in the AO Block
. . The set point tracks the process variable in MAN mode (ACTUAL_MODE) SP-PV
. . The set point tracks the process variable in LO mode (ACTUAL_MODE)
. . The set point tracks RCAS_IN or CAS_IN depending on the set TARGET_MODE in LO or MAN mode
(ACTUAL_MODE). This option has priority over SP_PV Track in MAN/LO mode.
. . The output value to the Transducer Block is inverted (same as direction of action).
. FSTATE_VAL is used as the set point when the Fault State is triggered (see FSTATE_VAL, FSTATE_TIME).
.. FSTATE_VAL is used for the set point until there is a valid value on restarting the device.
.. On triggering the Fault State, the TARGET_MODE is set to MAN. The original target mode is lost as a result.

After leaving the Fault State, the block remains in MAN and must be set to the required target mode by the
user.

. . The process variable is used instead of the working set point in BRCAL_OUT. If OUT READBACK is set in the
FEATURES_SEL parameter in the Resource Block, the current valve position is reported back over

BKCAL_OUT.

Indicates the actual mode of the AO Block as well as the target and permitted modes supported by the AO Block
and the normal mode.

.. The AO dlgorithm of the block is not processed. The last value is issued at OUT or the determined value when
the Fault State is activated.

. . The user can directly determine the output value of the AO Block.

. . The set point determined by the user is used over the SP parameter on implementation of the AO Block.

.. The AO Function Block receives the reference variable directly from an upstream function block over the
CAS_IN parameter to calculate the manipulated variable internally. The AO Block is implemented.

.. The AO Function Block receives the reference variable directly from the host system over the RCAS_IN
parameter to calculate the manipulated variable internally. The AO Block is implemented.

Indicates the monipu|ated variable, value, limit, and status of the AO Function Block.
Note: The output value OUT can be set manually if the MAN mode is selected in MODE_BLK..

Indicates the process variables including their status used for implementation of the function block.

Note: If OUT READBACK is set in the FEATURES_SEL parameter in the Resource Block, PV contains the current
valve position (same as FINAL_POSITION_VALUE).

Definition of the range (initial and final values), the engineering unit and the number of decimal places used for
the process variables (PV).

Input and display of the analog reference variable (value and status) provided by the fieldbus host system for in-
ternal calculation of the manipulated variable.

Note: This parameter is only active in the RCAS mode.
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Parameter

Index

SK

Access

Mode

Analog Output Function Block

Selection/display, [initial value]

RCAS_OUT

28

r

READBACK

16

Value determined from FINAL_POSITION_
VALUE parameter of the associated Transducer
Block.

Unit from XD_SCALE parameter group

SHED_OPT

27

r/w

ALL

[Uninitialized]. ... ... .. .. . ...
NormalShed_NormalReturn. ... ............
NormalShed NoReturn. ... ...............
ShedToAuto_ NormalReturn . .. ... ..........
ShedToAuto NoReturn ... ................

ShedToManual_NormalReturn. . .. ..........
ShedToManual_NoReturn . ... .............

ShedToRetainedTarget_NormalReturn . ... .. ..

ShedToRetainedTarget NoReturn. ... ... .....

SIMULATE

10

r/w

ALL

SP

r/w

O/M/A

Value and range from PV_SCALE £10 %
Unit from PV_SCALE

SP_HI_LIM

20

r/w

ALL

Value and range from PV_SCALE £10 %, [100]

SP_LO_LIM

21

r/w

ALL

Value and range from PV_SCALE £10 %, [0]
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Description

Display of analog reference variable (value and status) after ramping.

This value is provided to the fieldbus host system for back calculation to allow action to be taken under mode
changes or limited signals.

Note: This parameter is only active in the RCAS mode.

Reflects current valve position.

Determines what action is to be taken when the monitoring time is exceeded (see SHED_RCAS parameter in the
Resource Block) while the connection between the fieldbus host system and the AO Block in RCAS mode is being
checked. When the time has elapsed, the AO Block switches from RCAS mode to the mode selected in
SHED_OPT. The action fo be taken after the Fault State ends is also determined.

Note: This parameter is only active in RCAS mode in the AO Block. The AO Block cannot be set to the RCAS
mode when the value is set to Uninitialized.

. Not inititialized

. On failure of remote connection, change to next possible mode until RCAS mode is restored.
. . On failure of remote connection, change to next possible mode. The block remains in this mode.

. On failure of remote connection, change to AUTO mode until RCAS mode is restored.

. On failure of remote connection, change to AUTO mode. No attempt is made to restore the mode and the
block remains in AUTO mode.

. On failure of remote connection, change to MAN mode until RCAS mode is restored.

. On failure of remote connection, change to MAN mode. No attempt is made to restore the mode and the

block remains in MAN mode.

. On failure of remote connection, the block attempts to attain the retained target mode until RCAS mode is
restored.

. On failure of remote connection, the block sets the target mode to the retained target mode.

The value and status of process variable PV of the block are simulated.

Note: During the simulation, the OUT value is not passed on to the Transducer Block. It keeps the last value valid
prior to activating the simulation. The simulation can only be activated if the Simulation Enable hardware switch
is set in the device (see also Resource Block).

Used to enter the set point (reference variable) in AUTO mode.

Used to enter the upper limit of the set point (reference variable).
Note: This value must be adapted correspondingly if the scale end setting is changed in PV_SCALE parameter.

Used to enter the lower limit of the set point (reference variable).
Note: This value must be adapted correspondingly if the scale end setting is changed in PV_SCALE parameter.
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Analog Output Function Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]
SP_RATE_DN 18 S r/w ALL [3402823466 x 10%8]
SP_RATE_UP 19 | S r/w ALL | [3402823466 x 1038]
ST_REV 1 N r
STATUS_OPTS 15 S r/w @]
[Uninitialized]. .. .......................
Propagate Fault Backward . ...............
STRATEGY 3 S) r/w ALL [0]
TAG_DESC 2 r/w ALL [No text], max. 32 characters
UPDATE_EVT 29 D r
XD_SCALE 12 r/w O 0.0t0 100.0 %
Specified in [%], [mm] or [degrees]
Parameter index
Index |Parameter Index |Parameter Index |Parameter
0 - 6 BLOCK_ERR 12 XD_SCALE
1 ST_REV 7 PV 13 GRANT_DENY
2 TAG_DESC 8 SP 14 I0_OPTS
8 STRATEGY 9 ouT 15 STATUS_OPTS
4 ALERT_KEYS 10 SIMULATE 16 READBACK
5 MODE_BLK 11 PV_SCALE 17 CAS_IN
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Description

Used to enter the ramp rate for downward set point changes in AUTO mode.

Note: The set point is used immediately when the ramp rate is set to zero. The rate limit is active for output blocks
in the AUTO and CAS modes.

Used to enter the ramp rate for upward set point changes in AUTO mode.

Note: The set point is used immediately when the ramp rate is set to zero.

Indicates the revision state of static data.

Note: The revision state is incremented by one each time a static parameter in the block is written.

Allows the selection of status options available to determine the handling and processing of the status.
.. Not initialized

. . Status of the Transducer Block is passed on to the upstream block over the status of BKCAL_OUT.

Permits strategic grouping and thus faster processing of blocks. Blocks are grouped by entering the same number

in the STRATEGY parameter of each block.
Note: These data are neither checked nor processed by the AO Function Block.

Assigns a unique description to each block for clear identification.

Indicates that static data were changed, including date and time stamp.

Definition of the range (initial and final values), the engineering unit and the number of decimal places used to
display the manipulated variable (OUT).
Note: When [%] is used, the OUT value is based on a scale of 100 %. In case of [mm] (with globe valves) or

[degrees] (with rotary valves), the OUT value corresponds to the value set in the RATED_TRAVEL parameter in the
Transducer Block which is scaled as 100 %.

Index |Parameter Index |Parameter Index |Parameter
18 |SP_RATE DN 24 |FSTATE VAL 30 |BLOCK ALM
19 SP_RATE_UP 25 BKCAL_OUT

20 SP_HI_LIM 26 RCAS_IN

21 SP_LO_LIM 27 SHED_OPT

22 CHANNEL 28 RCAS_OUT

23 FSTATE_TIME 29 UPDATE_EVT
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Discrete Input Function Block 1

Discrete Input Function Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]

ACK_OPTION 21 S r/w |O/M/A|[O].......... No selection
BLOCK_ALM . . Block alarm
DISC_ALM . . . . Discrete alarm

ALARM_SUM 20 | S/D | r/w | O/M/A | BLOCK_AIM .. Block alarm
DISC_ALM. . . . Discrete alarm

ALERT_KEY 4| S | r/w |O/M/A| 110255, [0]
“0” is not a permissible value and will be rejected
when transferring data to the device (error
alarm).

BLOCK_ALM 19 D r

BLOCK_ERR 6 D r
OUTOFSERVICE . .. ...... ... ... .. .....
CONFIGURATION_ERROR . . ... ...........

CHANNEL 15 r/w @] [1]to 3

DISC_ALM 24 D r

DISC_LIM 23 r/w | O/M/A | [0], 1

DISC_PRI 22 r/w | O/M/A
[O). .
1o
2
B0 7.
8tol5. . .

IELD_VAL_D 17 r

GRANT_DENY 12 D r/w NA

IO_OPTS 13 S) r/w @]
INVERT. . ...
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Description

Determines whether an alarm is to be automatically acknowledged in the positioner, i.e. without intervention of
the fieldbus host system.

Note: The alarm is broadcast to the fieldbus host system, but not acknowledged by it.

Defermines the current status of the process alarms in the DIT Function Block
Note: The process alarms can also be deactivated in this parameter group.

Used to specify the identification number of the plant section.
This information can be used by the Fieldbus host system to group alert and events.

Indicates the current block state with details on all configuration, hardware or system problems in the block
including date and time stamp.

Reflects the active errors associated with a block.
.. Block mode is out of service.

. . A configuration error exists in the block.

Defermines which Transducer Block is assigned to the DIT Function Block.

Indicates the status of the discrete alarm including details on the time of the alarm (time and date stamp) and on
the value which triggered the alarm.

The value entered in DISC_LIM is exceeded.
Note: In addition, an active block alarm can be acknowledged manually in this parameter group.

The state of the discrete input that causes the alarm.

Determines the action to be taken when the value entered in DISC_LIM is reached.
. The limit violation is not processed.
. Alarm is not broadcast to fieldbus host system.
. Reserved for block alarms
. Low limit alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).
. High limit alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high).

Indicates the discrete input value of the DI1 Function Block with details on the status.

Grants or denies access of a fieldbus host system to the field device.
Note: This parameter is not processed by Type 3730-5.

Used to select how the input/output is processed in the DI1 Block.
.. Used to logically invert the value of FIELD_VAL_D before it is stored as OUT_D.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]
MODE_BLK 5 N r/w | O/M/A
AUTO ... ..
MAN ..
OFS oo
OUT_D r/w | O/M
PV_D 7 D r
PV_FTIME 16 S) r/w | O/M/A | [0]
SIMULATE_D 9 S) r/w | O/M/A
STATUS_OPTS 14 S r/w (@) [Uninitialized)]
Propagate Fail Fwd
STRATEGY 3| S | r/w |O/M/A | [0]
ST_REV 1 N r
TAG_DESC 2 r/w | O/M/A | [No text], max. 32 characters
UPDATE_EVT 18 D r
Parameter index
Index |Parameter Index |Parameter Index |Parameter
0 - 5 MODE_BLK 10 -
1 ST_REV 6 BLOCK_ERR 11 -
2 |TAG_DESC 7 VD 12 |GRANT_DENY
8 STRATEGY 8 OuT_D 13 I0_OPTS
4 ALERT_KEY 9 SIMULATE_D 14 STATUS_OPTS
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Description

Indicates the actual mode of the DI1 Block, the permitted modes supported by the DI1 Block, and the normal mode.
. . The binary input value FIELD_VAL_D is processed by the Function Block and issued as OUT_D.
. . The user can directly enter the output value of the Function Block over OUT_D.

. . The Dl algorithm of the block is not processed. The last value is issued at OUT_D.

Indicates/defines the discrete output value of the DI Block with the associated status.

Indicates the discrete state used for the Function Block with status. The parameter is identical to the OUT_D in
AUTO mode.

Used to enter the filter time constant (in seconds) of the digital filter until a binary state at the input of the function
block is adopted in the PV_D parameter.

A discrete input value FIELD_VAL_D can be simulated with status.

Note: The simulation can on|y be activated when this has been enabled at the field device (Code 48/FF-P/F03)
as well as in the Function Block.

Allows the selection of status options available to determine the handling and processing of the status.

Permits strategic grouping and thus faster processing of blocks. Blocks are grouped by entering the same number
in the STRATEGY parameter of each block.

Note: These data are neither checked nor processed by the DI Function Block.

The revision state of static data is displayed.

Note: The revision state will be incremented each time a static parameter in the block is changed.

Assigns a unique description to each block for clear identification.

Indicates whether static block data have been changed, including date and time stamp.

Index |Parameter Index |Parameter

15 CHANNEL 20 ALARM_SUM
16 PV_FTIME 21 ACK_OPTION
17 |FIELD_VAL D 22 |DISC_PRI

18 UPDATE_EVT 23 DISC_LIM

19 BLOCK_ALM 24 DISC_ALM
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PID Function Block

Parameter

Index

SK

Access

Mode

PID Function Block

Selection/display, [initial value]

ACK_OPTION

46

r/w

ALL

[Undefined] . ... ... ... ... .........
H_HLAMM. .o

DV HLAM . ...
DV IO AIM. ... ...
BLOCKALM . ... ...

ALARM_HYS

47

r/w

ALL

0 to 50 %, [0.5 %]

ALARM_SUM

45

S/D

r/w

ALL

DV HLAWM .. oo
DV IO AWM. . oo
BLOCK ALM . . oo

ALERT_KEY

r/w

ALL

1to 255, [0]

0" is not a permissible value and will be rejected
when transferring data to the device (error alarm)

BAL_TIME

25

r/w

ALL

[0]
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PID Function Block Appendix

Description

Used to select whether an alarm is to be automatically acknowledged in the positioner, i.e. without intervention of
the Fieldbus host system.

Note: The alarm is broadcast to the fieldbus host system, but not acknowledged by it.
. No selection
. High high alarm
. High alarm
. Low low alarm
. Low alarm
. Deviation high alarm
. Deviation low alarm

. Block alarm

Used to specify the amount the alarm value must return to within the alarm limit before the associated active
alarm condition clears. The hysteresis value affects the following alarms of the PID Function Block:

HI_HI_LIM; HI_UM; LO_LO_LIM; LO_LIM; DV_HI_LIM; DV_LO_LIM

Note: The hysteresis value is based upon the percent of the range of the PV_SCALE parameter group in the PID
Function Block.

Indicates the current status of the process alarm in the PID Function Block.
Note: The process alarms can also be deactivated in this parameter group.

. High high alarm

. High alarm

. Low low alarm

. Low alarm

. Deviation high alarm

. Deviation low alarm

. Block alarm

Used to specify the identification number of the plant section.

This information can be used by the fieldbus host system to group alert and events.

Used to specify the time constant at which the infegral term will move to obtain balance (calculated manipulated
variable > OUT_HI_LIM or < OUT_LO_LIM)

Note: Balance is immediately obtained when the value O (initial value) is set.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

BKCAL_HYS 30 S r/w ALL 0to 50 %, [0.5 %]

BKCAL_IN 27 N r/w ALL

BKCAL_OUT 31 D r

BLOCK_ALM 44 D r/w ALL

BLOCK_ERR 6 D r
OUTOFSERVICE . . .....................
CONFIGURATION_ERROR . . ... ...........

BYPASS 17 S | r/w | M/O
Uninitialized . . . ... ... .. ...
[OFF]. .
ON ...

CAS_IN 18 N r/w ALL

CONTROL_OPTS 13 S r/w (@)
[None]
BypassEnable . ................. . ......
Direct Acting. . . ... oo
Track Enable. ... ... ... ... ... .. ... ...

TrackinManual . ............ ... .. ......
PV for BRCAL OUT. . ....................
No OUT Limits in Manual .. ...............
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Description

Used to specify the amount the manipulated variable must change away from its range limits OUT_HI_LIM and
OUT_LO_LIM before the limit status is turned off.

If the manipulated variable moves off a limit, in percent of scale, the limit status is indicated in the OUT
parameter and passed on to the Fo||owing blocks.

The range limit status remains active as long as the value of the manipulated variable does not move off the limits
again.

Indicates the analog input value and status from the BRCAL_OUT parameter of a downstream function for a cas-
cade control.

This value provides a bumpless transfer on mode changes by backward output tracking.

Reflects the analog output value and status required by the BKCAL_IN parameter of the upstream function block
for a cascade control.

This value provides windup protection in the upstream block and a bumpless transfer on mode changes.

Indicates the current block state with information about configuration, hardware, or system failure including de-
tails on the time of the alarm (time and date stamp).

Reflects the active errors associated with a block.
.. The block mode is out of service.
.. A configuration error exists in the block.

Used to activate or deactivate the calculation of the manipulated variable using the PID control algorithm.

Note: When “Uninitialized” is set, the block remains in O/S mode. To activate the bypass (set to ON), the
bypass must be enabled in the options (CONTROL_OPTS parameters).

.. Same as ON

. . Bypass deactivated: The manipulated variable determined using the PID control algorithm is issued over the
OUT parameter.

.. BYPASS activated: The value of the reference variable SP is issued directly over the OUT parameter.

Used to indicate/define the analog reference variable and its status from an upstream function block.

Allows selection of controller options available to determine the automation strategy.

. Enable BYPASS parameter
. Direct action

. . Enable tracking

.. Tracking in MAN mode

. . Value and status of PV parameter used for BRCAL_OUT parameter
. No output limits in MAN mode
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PID Function Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]

DV_HI_ALM 64 | D | r/w | AL

DV_HI_LIM 57 S r/w ALL | [3402823466 x 1038]

DV_HI_PRI 56 S) r/w ALL
[O]. . .
1o
2
3107 .
8to 15, . ..

DV_LO_AM 65 D r

DV_LO_LIM 59 S r/w ALL [-3402823466 x 1038]

DV_LO_PRI 58 | S | r/w | AL
[O]. . .
1o
2
B0 7. e
8to 15, . ..

FF_GAIN 42 S) r/w M/O | [0]

FF_SCALE 41 S) r/w M/O | [0to 100 %]

FF_VAL 40 N r/w ALL Range and unit from FF_SCALE

GAIN 23 S} r/w ALL [1.0]
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Description

Indicates deviation high alarm status including details of time of alarm (date and time stamp) as well as the value
that triggered the alarm.

The controlled variable exceeds the reference variable by more than the value determined in DV_HI_LIM parameter.

The setting for the alarm limit used to detect the deviation high alarm condition.

If the controlled variable exceeds the reference variable by this value, the DV_HI_ALM is issued.

Determines the action to be taken when the value for the deviation high alarm is exceeded (DV_HI_LIM).

. . The limit for deviation high alarm is not processed.

.. Alarm is not broadcast to fieldbus host system.
. Reserved for block alarms
. Deviation high alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).
. Deviation high alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high).

Indicates deviation low alarm status including details of time of alarm (date and time stamp) as well as the value
that triggered the alarm.

The controlled variable does not reach the reference variable by more than the value determined in DV_LO_LIM
parameter.

Note: In addition, an active alarm can be acknowledged manually in this parameter group.

The setting for the alarm limit used to detect the deviation low alarm condition.
If the controlled variable does not reach the reference variable by this value, the DV_LO_ALM is issued.

Determines the action to be taken when the value for the deviation low alarm is not reached (DV_LO_LIM).
. . The limit for deviation low alarm is not processed.
.. Alarm is not broadcast to fieldbus host system

. Reserved for block alarms.

. Deviation low alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).

. Deviation low alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high)

Used to input the gain of the manipulated variable.
Note: The gain is multiplied with the feedforward input (FF_VAL) and the result added to the OUT value.

Defines the measuring range (upper and lower limits), the engineering unit and the number of decimal places
used for the feedforward input (FF_VAL).

Indicates/specifies the value and status of the feedforward input.
Note: The feedforward input is multiplied with the gain (FF_GAIN) and the result added to the OUT value.

Specifies the proportional gain (factor).

Note: The parameter must be set fo a value other than 0, otherwise a configuration error will be set in the
BLOCK_ERR parameter and the block will go to O/S mode.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]

GRANT_DENY 12 D r/w NA

HL_ALM 61 D r Unit from PV_SCALE

HI_HI_AM 60 D r/w Unit from PV_SCALE

HI_HI_LIM 49 S r/w ALL Range and unit from PV_SCALE,
[3402823466 x 1038]

HI_HI_PRI 48 S r/w ALL
[O]. .
T
2
3107
8to 15, ..

HI_LIM 51 S) r/w ALL Range and unit from PV_SCALE,
[3402823466 x 10%8]

HI_PRI 50 S r/w ALL
O
T
2
3107
8to15. ..

IN 15 N r/w ALL

LO_AMM 62 D r Unit from PV_SCALE

LO_LIM 53 S r/w Range and unit from PV_SCALE,
[-3402823466 x 1038]

LO_LO_AIM 63 D r Unit from PV_SCALE

LO_LO_LIM 55 ) r/w ALL Range and unit from PV_SCALE,
[-3402823466 x 1038]
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Description

Grants or denies access of a fieldbus host system to the field device.
Note: This parameter is not used by Type 3730-5.

Indicates high alarm status (HI_LIM) including details of time of alarm (date and time stamp) as well as the value
that triggered the alarm.

Indicates high high alarm status (HI_HI_LIM) including details of time of alarm (date and time stamp) as well as
the value that triggered the alarm.

Note: The active alarm can also be acknowledged manually in this parameter group.

The setting for the alarm limit used to detect the high high alarm (HI_HI_ALM) condition.
If the PV value exceed:s this limit, the HI_HI_ALM is issued.

Defermines the action to be taken when the value for the high high alarm is exceeded (HI_HI_LIM).

. . The limit for high high alarm is not processed.

.. Alarm is not broadcast to fieldbus host system.
. Reserved for block alarms
. High high alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).
. High high alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high).

The setting for the alarm limit used to detect the high alarm (HI_ALM) condition.
If the PV value exceeds this limit, the HI_ALM is issued.

Defermines the action to be taken when the value for the high alarm is exceeded (HI_LIM).

.. The limit for high alarm is not processed.

.. Alarm is not broadcast to fieldbus host system.
. Reserved for block alarms
. High alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).
. High alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high).

Indicates/specifies the analog input variable with details on state and value.

Indicates low alarm status (LO_LIM) including details of time of alarm (date and time stamp) as well as the value
that triggered the alarm.

The setting for the alarm limit used to defect the low alarm (LO_ALM) condition.
If the PV value exceeds this limit, the LO_ALM is issued.

Indicates low low alarm status (LO_LO_LIM) including details of time of alarm (date and time stamp) as well as
the value that triggered the alarm.

Note: The active alarm can also be acknowledged manually in this parameter group.

The setting for the alarm limit used to detect the low low alarm (LO_LO_ALM) condition.
If the PV value falls below this limit, the LO_LO_ALM is issued.
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Parameter

Index

SK

Access

Mode

PID Function Block

Selection/display, [initial value]

LO_LO_PRI

54

r/w

ALL

LO_PRI

52

r/w

ALL

MODE_BLK

r/w

ALL

out

r/w

O/M

Range OUT_SCALE +10 %,
Unit from XD_SCALE

OUT_HI_LIM

28

r/w

ALL

Range OUT_SCALE +10 %,
Unit from OUT_SCALE, [100]

OUT_LO_LIM

29

r/w

ALL

Range OUT_SCALE +10 %,
Unit from OUT_SCALE, [0]

OUT_SCALE

11

r/w

[0 to 100 %]

PV

Unit from PV_SCALE
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Description

Determines the action to be taken when the value for the low low alarm is not reached (LO_LO_LIM).
. . The limit for low low alarm is not processed.
.. Alarm is not broadcast to fieldbus host system.

. Reserved for block alarms.

. Low low alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).

. Low low alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high).

Determines the action to be taken when the value for the low alarm is not reached (LO_LIM).

. . The limit for low alarm is not processed.

.. Alarm is not broadcast to fieldbus host system.
. Reserved for block alarms.
. Low alarm is issued to notify the operator with the corresponding priority (3 = low, 7 = high).
. Low alarm is issued as a critical alarm with the corresponding priority (8 = low, 15 = high).

Indicates the actual mode of the PID Block, the target and permitted modes supported by the PID Block, and the
normal mode.

.. The PID algorithm of the block is not implemented. The last value or the value determined when the Fault State
is activated is issued at OUT parameter.

. . The output value of the block can directly be entered by the user over the OUT parameter.
. . The set point determined by the user is used to implement the PID Block over the SP parameter.

. . The PID Function Block receives the reference variable directly from an upstream function block over the
CAS_IN parameter for internal calculation of the manipulated variable. The AO Block is implemented.

.. The AO Function block receives the reference variable directly from the fieldbus host system for internal
calculation of the manipulated variable. The AO Block is implemented.

. . The PID Function Block receives the manipulated variable directly from the fieldbus host system over the

ROUT_IN parameter. The manipulated variable is issued again over OUT without the internal PID algorithm
being implemented.

Indicates the manipulated variable, the value, limit, and status of the AO Function Block.
Note: If the MAN mode is selected in the MODE_BLK parameter, the output value OUT can be entered manually.

Specifies the upper limit of the analog manipulated variable (OUT).

Specifies the lower limit of the analog manipulated variable (OUT).

Definition of the range (initial and final values), the engineering unit and the number of decimal places used for
the manipulated variable (OUT).

Indicates the process variables used to implement the block including their status.
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Parameter Index | SK |Access| Mode | Selection/display, [initial value]
PV_FTIME 16 | S | r/w | AL |[0s]
PV_SCALE 10 S r/w (@) [0 to 100 %]
RATE 26 S r/w ALL [05s]
RCAS_IN 32 N r/w ALL
RCAS_OUT 35 | D r
RESET 24 $ r/w [3402823466 x 10%8 (max. possible value])
ROUT_IN 33 N r/w ALL
ROUT_OUT 36 D r
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Description

Used to enter the filter time constant (in seconds) of the first-order digital filter.
This time is needed to allow a 63 % change of the input IN in the value of PV to become effective.

Definition of the range (initial and final values), the engineering unit and the number of decimal places used for
the process variable (PV).

Specifies the time constant for the differential function.

Input and display of the analog reference variable (value and status) provided by the fieldbus host system for in-
ternal calculation of the manipulated variable.

Note: This parameter is only active in the RCAS mode.

Display of analog reference variable (value and status) after ramping.

This value is provided to the fieldbus host system for back calculation to allow action to be taken under mode
changes or limited signals.

Note: This parameter is only active in the RCAS mode.

Specifies the time constant for the integral-action function.

Note: The initial value or O deactivates the integral-action function.

Input and display of the manipulated variable (value and status) provided by the fieldbus host system.
Note: This parameter is only active in the ROUT mode.

Indicates the analog reference variable (value and status) that has been written to the ROUT_IN parameter.

This value is provided by the fieldbus host system over this parameter to perform back calculation to allow action
to be taken under mode changes or limited signals.

Note: This parameter is only active in the ROUT mode.
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PID Function Block

Parameter Index | SK |Access| Mode | Selection/display, [initial value]

SHED_OPT 34 S r/w ALL
[Uninitialized]. ... ... ... ... ... .....
NormalShed_NormalReturn. ... ............
NormalShed _NoReturn. .. ................
ShedToAuto_NormalReturn ... ... ..........
ShedToAuto NoReturn ... ................
ShedToManual_NormalReturn. . .. ..........
ShedToManual_NoReturn . ... .............
ShedToRetainedTarget_NormalReturn ... ... ..
ShedToRetainedTarget NoReturn. .. .........

SP 8 N | r/w | O/M/A | Value and range from PV_SCALE £10 %

SP_HI_LIM 21 S r/w ALL Value and range from PV_SCALE £10 %, [100]

SP_LO_LIM 22 S r/w ALL Value and range from PV_SCALE £10 %, [0]

SP_RATE_DN 19 S r/w ALL | [3402823466 x 1038]

SP_RATE_UP 20 S r/w ALL [3402823466 x 1038]

ST_REV 1 S) r
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Description

Determines what action is to be taken when the monitoring fime is exceeded (see SHED_RCAS parameter in the
Resource Block) while the connection between the fieldbus host system and the PID Block in RCAS or ROUT mode
is being checked. When the time has elapsed, the PID Block switches from RCAS or ROUT mode to the mode
selected in SHED_OPT. The action to be taken after the Fault State ends is also determined.

Note! This parameter is only active in RCAS or ROUT mode in the PID Block. The PID Block cannot be set to the
RCAS or ROUT mode when the value is set to Uninitialized.

. On failure of remote connection, change to next possible mode until RCAS or ROUT mode is restored.
. On failure of remote connection, change to next possible mode the block remains in this mode.
. On failure of remote connection, change to AUTO mode until RCAS or ROUT mode is restored.

. On failure of remote connection, change to AUTO mode. No attempt is made to restore the mode and the
block remains in AUTO mode.

. On failure of remote connection, change to MAN mode until RCAS or ROUT mode is restored.

. On failure of remote connection, change to MAN mode. No attempt is made to restore the mode and the

block remains in MAN mode.

. On failure of remote connection, the block attempts to attain the retained target mode until RCAS or ROUT
mode is restored.

. On failure of remote connection, the block sets the target mode to the retained target mode.

Used to enter the set point (reference variable) in AUTO mode.

Used to enter the high limit of the set point (reference variable).
Note: This value must be adapted correspondingly if the scale end setting is changed in PV_SCALE parameter.

Used to enter the low limit of the set point (reference variable).

Note: This value must be adapted correspondingly if the scale end setting is changed in PV_SCALE parameter.

Used to enter the ramp rate for downward set point changes in AUTO mode.

Note: The set point is used immediately when the ramp rate is set to zero. The rate limit is active for output blocks

in the AUTO mode.

Used to enter the ramp rate for upward set point changes in AUTO mode.

Note: The set point is used immediately when the ramp rate is set to zero. The rate limit is active for output blocks
in the AUTO mode.

Indicates the revision number of static data.

Note: The revision state is incremented by one each time a static parameter in the block is written.
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PID Function Block

Parameter Index | SK |Access| Mode | Selection/display, [initial valuel
STATUS_OPT 14 | s | t/w| O
[Uninitialized]. . . ... ... .. ... ... ... ..
IFSifBad IN. . ... ... .. ... . . .. ... ...
IFSifBad CASIN. ... ..................
Use Uncertainas Good . ... ...............
Target In Manual if Bad IN .. ... ... .
STRATEGY 3 S r/w ALL [0]
TAG_DESC 2 S r/w ALL max. 32 characters, [no text]
TRK_IN_D 38 | N | r/w | AL
TRK_SCALE 37 S r/w O/M | [0...100 %]
TRK_VAL 39 N r/w ALL
UPDATE_EVT 43 D r
Parameter index
Index |Parameter Index |Parameter Index |Parameter
0 - 11 OUT_SCALE 22 SP_LO_LIM
1 ST_REV 12 GRANT_DENY 23 GAIN
2 TAG_DESC 13 CONTROL_OPTS 24 RESET
3 STRATEGY 14 STATUS_OPT 25 BAL_TIME
4 ALERT_KEY 15 IN 26 RATE
5 MODE_BLK 16 PV_FTIME 27 BKCAL_IN
6 BLOCK_ERR 17 BYPASS 28 OUT_HI_LIM
7 ey 18 |CASIN 29  |OUT 1O UM
8 SP 19 SP_RATE_DN 30 BKCAL_HYS
9 OouT 20 SP_RATE_UP 31 BKCAL_OUT
10 PV_SCALE 21 SP_HI_LIM 32 RCAS_IN
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Description

Allows the selection of status options available to determine the handling and processing of the status:

.. Trigger IFS substate of downstream AO Function Block, of the input value (IN) changes the status to BAD.
.. Trigger IFS substate if the external reference variable (CAS_IN) changes the status to BAD.
. . The status UNCERTAIN is used as GOOD.

. Reverts to MAN mode if the input value changes the status to BAD.

Permits strategic grouping and thus faster processing of blocks. Blocks are grouped by entering the same number
in the STRATEGY parameter of each block.

Note: These data are neither checked nor processed by the PID Function Block.

Assigns a unique description to each block for clear identification.

Indicates/specifies the discrete input (value and status) which activates the external or output tracking.

On activating tracking, the block changes to LO mode. The manipulated variable at OUT adopts the value
defined over the input TRK_VAL.

Definition of the range (initial and final values), the engineering unit and the number of decimal places used for
external tracking value (TRK_VAL).

Indicates/specifies the analog input value and status from another function block for external tracking function.

Indicates that static data were changed, including date and time stamp.

Index |Parameter Index |Parameter Index |Parameter
33 ROUT_IN 44 BLOCK_ALM 55 LO_LO_LIM
34  |SHED_OPT 45  |ALARM_SUM 56  |DV_HLPRI
35 RCAS_OUT 46 ACK_OPTION 57 DV_HI_LIM
36 ROUT_OUT 47 ALARM_HYS 58 DV_LO_PRI
874 TRK_SCALE 48 HI_HI_PRI 59 DV_LO_LIM
38 |[TRKIN_D 49 |HL_HL_LUM 60 |HL_HI_AM
39 TRK_VAL 50 HI_PRI 61 HI_ALM

40  |FF.VAL 51 |HLUM 62  |LO_AM

41 FF_SCALE 52 LO_PRI 63 LO_LO_AM
42 FF_GAIN 58] LO_LIM 64 DV_HI_AM
43 |UPDAT EVT 54 |LO_LO PRI 65  |DV_LO AM
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Dimensions in mm

18 Dimensions in mm

b Attachment acc. to IEC 60534-6
ressure gauge

bracket or connecting plate

Lever mm .
S-17 External position
M =50 sensor

L= 100

XL = 200 ‘ Fj_lj}
o~
f

L

210

é
|

| el
T —F

164 Output (38) Supply (9)

Fig. 33a - NAMUR and direct attachment

182 €8 8384-5EN



Dimensions in mm

13
—
gl 3
~ — ) §
4 — S
164
-

B

164

Fig. 33b - Attachment according to VDI/VDE 3847
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Dimensions in mm

Heavy-duty version

OUprf Y]
Output Y7 Supply (9)

86
e 56—

4= ©52
P | [TThbe -
; ]
| To
U‘ii 4 Output Y5 Output Yy
80 —= LTJE Reversing
- 130 = amplifier (optional)*
166
Output Al
]4. 050 (e \ Supply (9)
|
Il
\

0

76—

N -1
|
\
\

|
i
et Ly b6
/

o @
® o
O
|50 -oem|
Connecting
plate G V4
or Va NPT

T S
PT‘ lT i Reversing Output A2
«]83004" \L’;ﬁ amplifier (optional)*
150

* Reversing amplifier
- Type 3710 (see drawing of heavy-duty version for dimensions)

- 1079-1118/1079-1119, no longer available

(see drawing of light version for dimensions)

Fig. 33c - Attachment to rotary actuators VDI/VDE 3845 (Sept. 2010), fixing level 1, size AAT to AA4
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Dimensions in mm

|

! 16
10..17 ?
Lever X y z
S 17 mm 25 mm 33 mm ?
M 25 mm 50 mm 66 mm
L 70 mm 100 mm 116 mm
XL 100 mm 200 mm 216 mm
Fig. 34 - lever

18.1 Fixing levels according to VDI/VDE 3845 (September 2010)

Level 2 (bracket surface)

a@d »‘ ‘*

Level 1 (actuator surface)

Actuator

Dimensions in mm

Size A B C od Mmin | OD*

AAO 50 25 15 5.5 for M5 66 50

AAT 80 30 20 5.5 for M5 926 50

AA2 80 30 30 5.5 for M5 96 50

AA3 | 130 30 30 5.5for M5 | 146 50

AA4 | 130 30 50 5.5for M5 | 146 50

AA5 | 200 50 80 6.5 for M6 | 220 50

* Flange type FO5 according to DIN EN I1SO 5211
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Valve characteristic selection

19  Valve characteristic selection

The characteristics that can be selected in Code 20 are shown in following in graph form.

Note: A characteristic can only be defined (user-defined characteristic) using a workstation/
operating software (e.g. TROVIS-VIEW).

Linear (select characteristic: 0)

Travel/ angle of rotation [%]

100 1~
50
Reference variable [%]
0 T i
0 50 100

Equal percentage (select characteristic: 1) Rev. equal percentage (select characteristic: 2)
Travel ion [%
]g}ge—z angle of rofation [%] Travel/ angle of rotation [%]
100 -
50
504
Ref i 9
0 ierence variable {[A] Reference variable [%]
0 50 100 0 1 {
0 50 100
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SAMSON butterfly valve linear

(select characteristic: 3)

Travel/ angle of rotation [%]

100 +~
50 4
Reference variable [%]
0 T i
0 50 100

SAMSON butterfly valve equal percentage

(select characteristic: 4)

Travel/ angle of rotation [%]
100 +-

50 A

Reference variable [%]
]

T

1
0 50 100

VETEC rotary plug valve linear
(select characteristic: 5)

Travel/ angle of rotation [%]

100 —-
501
Reference variable [%]
0 T |
0 50 100

VETEC rotary plug valve equal percentage
(select characteristic: 6)

Travel/ angle of rotation [%]

100 —
50 4
Reference variable [%]
0 T |
0 50 100

Segmented valve ball linear
(select characteristic: 7)

Travel/ angle of rotation [%]

100 —
50 1
Reference variable [%)]
0 T {
0 50 100

Segmented ball valve equal percentage
(select characteristic: 8)

Travel/ angle of rotation [%]
100 +—

50

Reference variable [%]
0 T |
0 50 100




Pa -2 62509 Nil "W HAA PG DYnpSUI-apa IOM-] D UEINRS-AI 67509 N 0 AAA WL

yorquaffo 69059-a yovquaffo 690£9-0
§7 assvasuLIIW A3 MINHOALSNOLLYWHOANI MINOHLNITE 87 SSOUSUDLIIH A MINHOELSNOTLY WHOANT NINOHLNTTH
ampsuf uoypafinia) puv Supsay SINHOTLOULNITI YA ANVENIA TAA ormysuf uoypotfinia) puv Supsay MINHOELOYINATA A ANVETA TAA
oI prey1an
souomsod 1£££ 241 7T souonisod 0gLg 2dAL 1'T
(2amyeusis) (ameusis) sodmes 7
£€04 191938y | “wonooj01d Jo 22139p 99 I AP P 2oueNdI0d 10§ PAISI) M MO[aq T Ul paqusap sajdures oL

IUSUISTUNIAIZIILIOZ, PUn JId -HAA
JumuBissy I

“J31BAS 1O ISP JFYYID JO SSAIBUT OU S AU,

“oymusug

“uonos101d Jo 2189p 99 1 JO SIUAWAINDAI AY) 192U PANIWQAS SUOISIAA Y U SAUSO[OUD Jauomsod AL, vonEoINY) pue unsa [ (A A JO [eroidde uonum soud oy saxmbai uononpoidas io uoneagnd Auy
-ansst

paysnes 9Xdl 60-0002: [ Wed 0LF0 FAA/6TS09 N NI 30 21ep oy pue aquieasd s1y Burpnjour Surpiom 23a]dwod sy ur Kured paryy v o) passed oq Ajuo Aew podox sty

01 Su1p1000E J0jeM JO ssaiBul Jsurese Sunosiold
“Jonpoud paisay ayy) 03 o[qeorjdde suoneojads FAA [[E 03 19§01 JOU S0P pue

paysnEs X9d1 60-000:1 Hed 0L¥0 AAA/6S09 NE NIQ . (@afos 1521) nowsoyols aYfadaB — §0,, ) PUE YIRUL UOTRIIIA) HCIA © 9N 0} PHUS Jou $30p 110do1 153} Y |,
01 Suip10o0e s100(qo uFio10§ prjos jo ssaifur jsurede
pue syred snopiezey 03 ssa00e Jsurede 3unoaolg “sprepue)s Jo syred “dsai spiepuels pajsi| soyeasdy) Ay 20UBPIOIIE O PUNOJ 0} P31S} sem Jonpoad siy)

30 apduwres  “paniuigns 1onpoid ayp U0 IO PaLLIEd UonESNSAAUL SFULs B JO JINSaI A SUIEIUOD 10daI 153} SIY L
:s)|nsa1 SUIMO[[OF 9} POPIAIA 9A0GE 7 UT PAQqLIOSIP sajdures ayy Jo Bunsa) oy |

S)nsa1 ISI Y, < sxouonsog [¢L¢ AL, pue ggLg 2dA ], Jo $21n50[2ud U0 WON0AJ JO 2Ba([ AY) Jo Bunsay,

Jueanddy aup Jo uopeuLIojuy 10§ 110da1 JSIY,

-SINOY § PaIST] 159) 3 PUB B T SeA 21nssaid Japun Sy “SaATeA
plous|os pue misod ai Jo i ot e | A1oFajen 1od se uonons Yim $8685/1000
-0106-0006L b :19quInu 25UaIJa1 3y} JBPUN JOUONISOJ [ €€ 2dAL O UO PUE TG/ TE/1000-0106-0006LY
*12qUINU 20UBIAJa1 A1} 19PUN IDUOHISOJ (L AT 241 U0 10 PALLIL Uaaq APEAI]E ey 159) 1SNp Y],

WoorIpABII PIEE

5153} Y} JO UOKNIIXY ¥ oL (690 154
6FT-90€8 (690) "L YEAA/EEDT
0002 TV+6661:67509 N UOISIaA Ueuuan P H STELY/1000-0106-0006LF 80-11-500C 140 d
(op07) dI) seansojous Aq popiaoad uounatoxd jo saifay ey s n0 o amox o1 inox

X ue,
60-000Z/1 ¥ed 0L¥0 AA/6TS09 N9 NIA 12115002 “4oPqUaR0
Jusussossejo vy € NOILVISNVHL

ImPsuISTUNLIZYRIIZ pun Juid AAA IMUSTISSUNINZYNIGZ pun Juad TAA

HAA HAA

188 EB 8384-5 EN



00/} 100'9BUYONN LA
Jidtey 1uewssessy AenD
00/9800°90M1 X281 /30

Modex 1901

1 popiooas se 188) pue uoy By jaw sely pajsy Ju i ) JO (s)ajdiises v
‘S1¥0d3Y LNINSSISSY 7 LSTL

‘en0qe peysy SpIepURIS 84 i PPN Asseidxe
504 vy 18410 SjuBwAARbas aouBuLIOLid e AJBJES [BOIIRIE Uil GIUEYAUIOD SJEOIPU 10U SBOP BJE:

¥ uompa

1, kieyes oisuiuj ;b e - sesaydsowe seb ensojdxe Joj sniesedde jeaujosi3 6661 L1-62008 031
0% uonp3

Suawanbal [e1eusd 0 Led - sessydsoune el ansojdxe Joj snjeredde |eodel3 002 : 064009 D31

-spJepUEIS BUOII0} L) Y AIdWIoD 0) punoj sem 'SuewNa0p
paUlUap! Bt PUE SJESYNISD S1Y) 0 OINPELDS BU) Ul PaLIosds 11 O SUONENEA 3jqeIdede AuE PUE SMierEdde [BouIDE(a AL
SQYVANYLS

papusLE se
SweLINo0Q) [eUONEIA0 PUE 20 X303 'Saiy SWBUDS XD\ Ut INO 185 SE SUDRPUC 84 0] 8lgns pejued 5) aeoned
Sy suaweymbes walsAS KUEND) X303 6u} W Aiduiod o) punoj pue passasse sem 'sjzayieo siuj Aq paianod
snpod X3 ol o) Bulejas ‘waishs Aferb $1,3)nABJNLEW 3y} JeY) PUE /MOjoq 1SI) PIEPUEIS O] Y W AIdO0 0} punoy
pe peise) pue pessesse sem 'uoionpoid Jo anjeluasaids) ‘(8)eidwes © 1y} UoREoY RN Se PENSS! S| SRS SIYL

(s)uoneco} Gupnjoejnueiy

Aueunsg
ulely We Lnpjuesd ¥1£09-0
§ asseASIS|IENUISIA

suyaayafiey pun -ssol DY NOSINYS JoInoejnuEly
)0 2 2Bed
0 0N onss) 20-11-900Z anss| Jo eleq
$500'90 B1d X303 ON BiEaIE0

Ayuiaopuos jo
ajeaniiald x3go=

Aueunson
Blamyosuneig 9,18¢

00} ®8jjesapung
Hid (g1d) Heysuesspung
ayasiuyosa-yasyeisiud

Kq panss) sie0yNIo0

oysen X393 1EIOW0 Bu) Bunisia Aq payeA o AW 2Je01IED S J0 AOAUSYNE PUe SNIEIS 4L 'S
poq Bupnss at Jo Ausdoid ou) SUEE PUE S[URIBISUE 10U St SIEONEO SIUL 7
0y u] peonpoidal 8q AUo ABL SINPBYDS pUE SEIRI SILY |

‘o
(uoysson pojuud or)
ainjeubls
Jsweshs Jo
fjes pue Aiejes olsupul, Jo peaH Juswpedsg ‘vogsoy

:Apog uogsoyiag
Jokewsiueyor oL BuIIa X303 9 J0 AR U0 0SS 0f panaiddy

9L DNl EIX3 BupEN
fgajeg d1supju) ‘SuswaNNbay [BIBUSY  UONIF|O)] 10 BdAL
“Aiosse00e euodo

L5-05L8 PUE 10848 S8df) SpuopISOQ-d ploY patamad-sng sneieddy led0e

fueusn
ulep We unpiUEI $1£09-Q
£ OSSRASIB|ONLUSIEN

yuyoe)jaboy pun -sseiy OV NOSINYS Juedyddy

P40 | efed Z0°11-9002 anssy jo sjeq
wennd ‘smieig

0 “on enss| ¥500'90 §Ld X303 N EoUNED

WOT'KOIDAAA NSIA DUIBLAS XTDF] OUI JO SIIEIOP PUE 811 10}

sasoydsowyy aAISo|dXT 10} SWBYIT UOIROYIIIDD DL
NOISSIAINOD TVIINHOALOYL O3 13 TYNOILYNYALNI

Anwiojuod Jo
sjediyiiad X303

B 8384-5EN 189



1pd eleq) eopoaL L67Lp-0ELE BXBUY

piop abed
0 TON 8nss| 2011-9002
¥500'90 81d X3031

Apwniouo? jo
ejeaiiied) X441

xauue gas

Tewopul JBULN) 10}

“uoREUNOU [EUOBIPPY

:8nss| Jo o1eq

0N S1BOUIISY

ON INOILVDIIL¥3D 40 SNOILIONOD

‘aXBUUE 935 UOJRWIOJUI JBYLNY 102

16-08L¢ dAL) uoyeoyoeds

SNAPIBL ygy NOLLYANNO- 3U} Wit SOUBPIOOOE LY 10" 1p-08LE [OPOIN)

i Snayo1d 0} Buipisoe Jaypa Aleuondo S| Swejsks j0UCD pRINGUISIP
pue sWeEAs (0L 9I60] BjgeLWEIBId SBRIABP el YliM UoBIIINLIWOY
s10)en|os A1ejol Jo Jesul|

19UJ18 0} JUSWYOENE JO) papusY; ale Aoy | “eubls [0AUOD & L) Bouel dwos ul

suonisod wols SAfe sy} Bunsnipe 10) IS pue AlIEded UOREOIIMUOD i

ap ploy pasemod-sng SIe SIUONSOG-O/ L8-08LE PUE L0848 [9POWY SUL

SMOJO] SE ase BIEUNISD S AQ PEIEACO SWBISAS PUB JuBtidinb3

*LNIWLIND3I
o|npayoss
piog obed
0 70N enss) 20°11-9002 “enss| Jo 8leq
$500'90 81d X331 ‘ON @jeoyiien)

&

3_&%&@?@0%@ m@
81esiyilied X334l @

190 €8 8384-5 EN



*SI01eM9 £IR)0I 10 JEIUY] JOYIID 0} JUSLIORIE J0] papualul are A1 T "feudis [onuod
i souerdwoour suorisod wols aa[eA oy Sunsnipe 10} 94108 pue Aljiqedeo uonESIUNUWITIOd
YA S301A9P PRl Paramod-snq are s19uo1tsod Al [G-0ELE PUB [1-0ELE [PPOW UL

6017 XALY v0 d.Ld enia) u

Gjoz

*Papa20Xa 10U 218 1 PUN 1] ‘() JO San[eA
wnupxew d[qissiuiiad 2y papraoid ‘s1moad aJes A[eoISuLIUL PIYILID [[E 03 PAISUUOI
2q AR OTYM SHIOMIOU [BUILLIN-OM) dAIssed 218 [G-0€LS PUB [H-0€LE AL [OPOIN YL

(1s-0¢L¢ d41)
UoIEORI03dS SNGPIALT ,y, NOLLYANNOA 3 M 25uep1ooae Ul 1o ([-0¢.¢ dAL) 1doouoo
0DSId 2 YIm 20uel[dwos Ul yd snquolg 03 Fuipioooe Jayie A|jeuondo s} UoHRIIUNWILI)

vunwexy ad<y, 5F 0 Smprone

A)3J €S DISULITUT 10) SIN[BA WINUNXEW IQISSIULIIY —~ SIAUONISO A/t [S-0ELE PUR [H-0ELE [PPOIN

Buryorew uodn sawnsuod vl Jamod wmurxeur — @Jg

Suiyorewr vodn 1Moo 3yes Aj[estsuLul 3 ul amod wnwixew = (Ng

uonezIUe3IQ 1350 SNQL0IJ 03 FUIPIOOTL JULIND WNWIXBW = (D]

0Z00S N 01 SUIPI000E SHNOIO SATISISAT 3Jes AJ[E3ISULIUL J0J JUALIND WINLUIXEW = (]

@gsT | Wr's | @ps'T | e0'e | @8S'T | M9r's | @pol | (N80T Imld

@ogs | Megy | @oog | (eog | @oge | Megy | @ogg | Wyl [yl

T 0z vT T [aln

qan on an on dnoxn
02SLL snqppPIg NOLLYANNOA

uoisiaa juatudinba sy Furgnuspt seiawmu 1o) payunsyns ag

S)INSA JO Alewiwng 3[qe],

67509 D1 01 BuIpI009e §9 dI PUE 1S 1 uoneatead Jo 0xdop
9L D7 ¥ XT wono@101d 30 3d41 .1 162000 PUE 064009 D] BUIPIOO0E UAWISSISSE U BTsa 1,

([e12W ) S IX0T N = 9+¢
(Guserd ) §IX0T W = T+1
suonoAu0a AP

SUOHOSULOD DNEWNAUJ

suopIUU0)y

#500°90 €1d X331 AHULOOD JO SJeoUISD O} Xeuuy

£9d1
10 §§ dl ¢ D608 L > €15 Dolb=/ Do0L SL SIS Dbt~/ Do09 9L S ¥ S Dolf- * 9L €L1/O11 ¥ XT

adoag

# 5p00 UORUBISAP (AP0 A} UT SIOP A,

papiaoad j0u = )
popaoxd = |

10suos wontsod [euIoIXg
popracid jou = o
popiaoid = €

ynduy Kremrg

popiaoid Jou = o
popraoid = 7

10SUYS WOPEAGIA

popiaoid jou = 0
popraoid =

Glo

(onua prousfos ) Sumyn
popraoid j0u =
papuaosd = |
SqOTIMS JpT[ 2ARORPUY
Juowdinbo [ewopIppy
XHOAT pue N Surpioooe vt gl = |
sppaoadde -xg
SnqPRLI-NOLLYANNOd = §
Vd snqoid = &

Joquinu 3pod WSS

%
gt

Ak 3p05 unyruTisop [2pous BupAo[oy I, “SHOISIIA [£1043 uf 210D S10U0TIS0d ST,

Jnpayag

Wl ZI10¢

“AD0S T4 SITISO[OUS AU} PUE MO0 [EAPIAIPUI 31 U3amjaq Sunsa) aSejoa-ydiy pus Bunse) aurnoy

AINIIEJNUBA] JO SUORIPUOT)

99 dT pun §9 JI #S dI TUONIDJ0AJ SSATFU] JO 33ITd(
. D09/ oneamisse[) samenduny, |

[ ©

01329101 Jo adL],

BUONIKg Vd SIFOIT T7-0ELE PPOIN

| a1/ DIl ssdnoan
MNp{UBL p1E09 ‘¢ OSSBISHNWSIOAN
UPAIBY PUN SSIN OF NOSIWYS +£q poanyoegnuely
UNPITE TE09 € OSSENSOAWSION
YooY pun -9 OV NOSIYS :4q pantugng
1900R150d L. NOLLVANNOJ 16-0€LE PPON swomdmby

#500°90 9.Ld X303 AILI0jue JO 3JeduIad 0} Xauuy

B 8384-5EN 191



Gloy Gjog

ISAN[EA WNWIXRA . &vau_a_
: WWST=1A91 =N
10

Ol ® xg Aayes orsurnuy cuonoajoad jo od4y, N 20e]I97UL [PUAS
AU 0€ =10 'HI 001 = 1T
MU 691 =1d

YWZE = A9 =1

Q1qudiEau 19 pue 1]

HI=0T HW QT =07
ATy =10 dfz=0
ale g Snexa 1520[2A WOWIXEP
$#0[2Q S[qE) AU} U1 UMOYS ST SeOUEoNpUL )
pu soouepoede [EuIa)xa |qissiuiad oy pue uonoajosd jo adA} ay) usemiaq UOTE|RLI0D oYL 00112 3JeS AJ[EOtsuLIul UB 0} UONOAULOD 0] A0 (2t/1p seutus)
i . i 011 B X7 A1ages orsuLnu tuonodoid yo od£, SATIONPUL GONMS TTWIT
MWL =0d .
VT 0] A 88°C — 00 HioI=11dus=10
Fsenjen WUEN MEST=1d MTES-Id
=1 =
Sy [R— v Vet
I/I1 ¥ X A1oyes orsuru] :uonoejod o od 4] Z mduy Areag et =
/ 1 ¥ e xg Jierxa
2jquBiSau = 17y pue ] L NOTLVANNOA
VIQOT = 1T °A 0F = 10 “G-0ELE [OPOIA :SN[EA WNUIXRI
ISANBA WINWIXBN Mzes=d
vwoge=1
oI ayes A[[ESISULIUT UE 0 UORORUUO 10§ ATU0 (88/L8 SeuInLIay) DAASLI=IN
d1I/D11 X7 AJayes opsutnu] :ueoajoid yo adL], | mduy Lreurg HIJ/OII BL XH
Vd snquoig
qu g5 =1 .
SqEiBou - 11 “p-0ELE [PPOIA] 1SAN[EA WINUIIXRIA
MW 00S =1d .
VW SIT=11A 8T~ 10 mm o
G} SUY) Ul UMOYS ST BJEP [BOLIO3[S 3y Pur uonodsjoid jo ad &) syl usamiaq uolea1100 sy |
1SON[EA WNWIKE
! OIS ages ATPOISTLIUI UE O} UOHOIUUO0D 10] ATUO
1N9110 37es A[[EDISULIUT UR 0) UOI2aUL02 10] K[U0 (78/18 s[euluLIal} g1on a_. x4 b&mw u_m:ﬂw:_ (@111 speutwsey)
D11 1 Xg Ajages otsutnug :uoposjord jo ad4y, uonounj FuNusA Paso] FU0N21010 JO A0AL NI [BUSIS UOR0AUU0D SNE
TEp [BITI99T]
0008+ bl
MWPY/ vwee D008+ 0%~ Sl
0a09+ 9L 00087 Do OV~ 1l
DoSL+ pL o 0L Do 0P SL
MNWEIT / YWTS D009+ " Dot~ SL 0009 Do 0%~ 9L
oS 9L S
safued samesad ) JUIqUIE A[QISSTULIdJ sse[d aameradma],
/o1 saguea sameasduwia) Juanqure JqISsIuLIdg assepo aamjedmwa], -
L
1M0[0q 3[q) B UT UMOYS ST saFuel
+M0[0q 91qE} amjeraduio) Justquue d[qisstuiad oY) pue UOTEIIISSE]d 2Neldduwd) UdomIdq UONR[a1I00 3y T
AU} U UMOYS S1 SISZATBLE SU) JO IoAmod WNUIXEW PUe SIUSLING JNOIO-10YS WiWiXew ‘safuel
2unjesedw) JuAIQUIR 2[q1ssiad BY) PUR HONRALISSE[o 2N)RIAdWR) USMIAq UOHLI2LI00 3y ], “SUONEI0] SNOpIZEY Ut A5 10] papuayl st juawidimba oy
AUOE=I0 HT 001 = 1T “Pasn 218 BIPALI AQUSAQUIOTON JTE JUSUIIISUL JO
#500°90 €1d X303| AHWLIOJUOD JO B1EdILSD O} XBUUY ¥500'90 €.Ld X303 AULIOJUOD JO SJEdYLISD O} XauUY

192 eB 8384-5EN



Gi0g

A0 0€L =13 'HA 0LE =17

HW 6 =01 HU6= ]
Af =00 d119°0=00 |
€11 #1 X5 IR |
:M0[3q 2[qB} 3y} Ul UMOYS ST S30ULIONPUL
pue 1 [BUIXA J[qY: rad 213 pue uor d Jo odA) o) usEMIEG LONBIILIOD YL,
MW 0ST=0d

VUGS =0[‘A 198 =001

1SAN[EA WNWIXEN
(11d 01d ‘gd surd ‘qod Sofeus)
11 eI Xg A197es opsurnu] :uonaajoxd jo odK 1,

‘yim parjdwos
q |2ys S0 ayes Ajreatsurnar fur 1 10 S9N Y3 oY 130 05RO U]

2|qidyFau 17y pue '

MW 9 = 1]
VW gz=1A91 -1

:SON{EA WRWIXEN

aJes Ajjeol P3LJ11I3D B 0] UOTISUU0D Eu.b:O
HW 6 =07 [ 1w 6 =07
Ay —0) | 471970 =00
[ RS | RITCEE |
MO0]aq 3[qE] AU UL UMOYS ST SaduBjanpul
pue L [eteixa afqissiuiad o pue uogoeiosd jo adA) atp) USaMIaq UOKEIALIO A,
MW ST =0d

VU §6 =01 A 198 =0
£G00°90 8.1d X303 ANLIojued Jo S1eolIaD 0} Xeuuy

B 8384-5EN 193



ANVINYED « 9L18¢ + 001 . UOSIuYDD

/ena1d [eys 1xe) uewseg ay) ‘andsip Jo aseo uf
“J[EISUESBpUNG BUOSIUYBL-UoSIIENISKU SU) Aq [EAoidde 0} 103IaNS a1e SUONBIBHE JO SIOBIIXS “UOHEITHE INOLM AUO
PejeINoII0 8 ABw SIIEOHE0 BYL “PIIEA G 10U [[eys AULEIS [EIDO PUE SINJEUBIS INOUIM S3IEOYAIRD UoNeUIWeXa adk N3

Liz yo8ys

:a|qe} Buimoy|o) 8y} 0} apeww S| eouaIsjal ‘(Zp/L Y S|euIuLs))
S}OEJUOD Jl| Yim spun BuizAleue Joj Jomod WNWIXEW PuB SJUSLNO JINDIIO-HOYS WINWIXEW
‘aunjesadwie} jusiquie sy} jo sabues ajqissiuied ‘ssejo ainjesaduws) usemiaq diysuonelas Jo4

0,08 " 0o G5~ s|qeaydde jou oIl
0. 08 ™ o §G- L
D0 0L " Do GG~ SL al
0,09 " Do G5~ 9L
ebus. aimeiediue) ssep ainjesedws] | dnoub jsnp Jo -se9

:3|qe} Bumoljo} 8y} 0} spew s| sausissal
‘aunjesedws) Jusiquie ey} jo sabuel s|qissiwiad pue sseo ainjesadws) Usamieq diysuone|sl o4

118-0£4€ PUB |p-0g.LE 9dAL

Sen[eA WNIWIXEW [€511J99]9 PUE [EUOYL

‘eale
snopJezey ay) spisul uoneoldde ayj Joj papus) Juswdinba ay) “Jemod Asefjixne opewnsud
SE pasn ale EIPSW 3|BWIWE]-UON 'SI0}eNnjoe Buimals pue UONE}IAS| OJUO pajunow ale Asy)

*SNQPI3ld , UOHEPUNOS PUE Yd SNAIOId ‘SUoleolads Yjoq o}
1d20u02-00S|4 8y} 0} Bulpioooe pswiopad aq ues (Buljdnoo-sna) uoRdBUUOD SoBNSIUI SNQ BY L

‘JeuBls [05u0o & 0} uolsod aAjeA e UBISSE 0} PasN ale YoIYM S8IABP pjalj peiamod-snq ‘s|qedes
-UONEDIUNWILIOD BJ8 ""GG-0ELE PUB ""GY-0ELE “LG-0ELE ' Ly-0€.LE SodA) Jo siauomisod By

FONpOId o UoRdNosaq

| :@nss| ‘6012 X3LV v0 €.1d 49 I adf1-n3

37NA3IHOS

N 8jedyie) uor:

(1]

(r1)

(e1)

nsulelBojonsy sefeuojenN
ujieg pun Blemyosuneig m —l ‘

ANVIYEO « 9L18¢ + 004 . UoSIULO3 L

lenexd [[eys 1xa) UBLLISE B ‘BIndsIp Jo 350 U]
JEjsUBSaPUNG 8OSIUYO8 L-YosIIENISKUA aU} Aq [eroidde o 1281qns el SUOKEIBYe o SIOELXT “UONBIBYE INOYM Ajuo
PajeIno.lo oq Aew SelEolHed UL ‘PIIEA 3q 0u [BYS LB [0 PUE SINJRUBIS NOLIM SSleale) Uojeuwexd adkL-ng

L/} ¥e8ys

‘g.ld JoJeysq uo
2102 ‘L1 Kepy ‘Bramyosunelsg ZjnL M

1opjes ‘ejjejssbuny

qaad.08LOMIMx3 Azl

40 qaO.08LONIEIX3 AZIl Pue g L9l ONlBIX3 DZII @
:Buimol|oy oy} apnjoul |leys jonpoid au) Jo Bunyew syl
‘91e01IL0 Sy} Aq pasanoo Jou ale asay] ‘Jonpoud siyy jo Aiddns pue ssasoid
Bupnjoeynuew sy) o} Adde aaioaiq sy} jo sjuswalinbal JBYKN4 "N3/PE/L0Z SAROBIIQ SY} 0) SOUBPIOOE U
jonpoud payioads ayj o uooNIISU0d pue ubisap ay o} Ajuo sajejes ejealya) uoneuiwex3 adA1-N3 Syl
"SJEOIMS SIU} O} BINPAYDS By} Ul Paioads B8 JO SUORIPUOY
oyioadg ay} 0} 109[qns st Jonpoid 8y} Jey) SejedIpUl )i JGUINU Bjedyeo sy Jeye paceld si X, ubis auy §|
V10Z:1€-62009 NI 2L02:L1-62009 NI  €10Z:1LV/Z10Z:0-62009 N3
Uim soueldwod Aq paunsse ueaq sey sjuswalinbay Alejes pue yjesH [enusss3 auyj yim souelduiod

'BE1GZ-L} X3 GLd Modey jsa [eRUSPLUOD SU) Ul PapI0Oal SJe S)NSal JS8) PUE LONEBUILIEXS BY]

A0 BY) 0}
Xauuy ul uaib ‘sassydsouwne aaisojdxs Allenusiod ul asn Joy papusjul sjonpold Jo UOIONIISUOD pue ubisap
ay) o} Bunejes sjuswalinbay Alejes pue yjeaH [enuass3 ay) yum Aidwioo o) punoy ussq sey jonpoud siyy
Jey) sayao ‘|0z Aleniged 9z pelep '[Iounog au) Jo pue juswellied ueadons ay) O N3/pE/L0Z @ARoaIIg
BU} 4O L| SIOIMY Lyim S0UBPIODOE Ul Z0LO ON APOg paynou 1-yostiex ayL

“0} paLajel UIgIay) SjuaLNoop
SU) pue 8jedlILad SIY} O} BINP3YSS B} Ul payioads SI 0)aIay) uonelea ajgejdacoe Aue pue jonpoid siy|

Auewuag ‘Unpjuel $LE09 ‘S SYRASID|INWSIOAN :sSaIppy
yluyosyebay pun -ssay O NOSINYS “JaInjoeynuey
'GG-0ELE "UGY-0ELE "LS-0€LE " Ly-0€LE 9dh} Usuonnsod ;jonpoud

| :onssj| 6012 X31V 0 91d

JequInN ejeoyue) uoneulwexy adA1-n3

N3A/PEIYLOZ @ARD8IIQ - Salaydsowny aaisojdx3 Ajlenusjod
ul 8 10} papusiy| sWis)sAg 9A08J01d 40 juswdinby

(uonejsuel])

J1VIIdILY3D NOILVNINVX3-IdAL-N3

INYISUIRIBOJONSI SS[EUOHEN
ujieg pun Bjamyosunesg m —m £

[t4]

(11)

(o)

© 2100X38Z

194 B 3384-5EN



ANVIEO « B 91188+ 004 . Uos|ua -
EAe1d [leys e} UeWIBS By ‘andsip Jo 8580 |
JElsuESapUG BYOSIUIYOB L-4SIIENISKUA o) Aq [eroidde o) 1oalqns Je SUONIB)E Jo SIPEAXT UONEIRNE INOIM Aluo
Paleinoio q Aew SBJEOIHE0 BY L ‘PIIE 8 10U [EYS dWES (1040 PUE SINEUSIS INOLM SeIedLE) UojeulexT adkL-N3

ANVIAYIO « B 9118€ + 004 . Uosiuya-
1eneid [leys e} uewsag ayy ‘andsip Jo 85e0 uf
“Jfelsuesapung ayos|uyoB-yosIieSAud el Aq [enoidde o} 03lgns aie SuOEIBYE 10 SDEIXT “UONEIBE INOYIM AUO
PajeInou oq Aew 58120180 8UL “PIIEA G 10U ll2ys GLUE}S (00 puB Sinjeubis INouM SajeoyIe) Uojeuwexd edk1-n3

LIy ¥odys

Hi=° Hw 0} =°1
digL=°0 4Mz=°0
olll/ all e x3 Olil / Ol &1 X3

:8|e} BuIMO||0f 8U) O} SpEW S| BOUBIDJEL
‘sgouejonpuUl pue seouejoeded [eusdlxe ojqissiwed
pue dnoi6 uoisoidxe usamjeq diysuopejes o4

MWz o=°d
yw L=
A 886G =°N

1senjeA Wwniwixepy

IN0.10 JoBjUCO Buljeol sAIssed e 0} uojBuU0I Joj AJuo (98/G8 sleuiwia))
Olll/ €l1 / Ol 81 X3 Alajes oisuuyu] uonosjoud jo adAy- 'Z Indul Areuig

il

1sNjeA WNWIXe}y
}IN91I0 JOBJUOD BAIJOE UE 0} UOII8ULI0D IO} (88/28 s[euuua))

Qlll / D11 Bl X3 Ajejes aisutu| uolosjoud Jo adAy- *} indur Areuig
mo| AlqiBiBau
quegg =0
yw  §LL= Y
A 8 ='n
1senjeA WNWIXejy
}N2uI0 84es Aj|eisuLul PaILed B 0} UoIjoaUL0D Joj Ajuo (Z8/1.8 s[euiwiay)
lil / Ol &1 x3 Aioyes oisuyu) uoosjoud Jo edky I paoiog
H1 00 =1
4u 09 =0
MW v9 ='d
yw gz =
A 9L ='n

| 1@nss| ‘6012 X3LV 0 €1d ILYOI4ILYID NOILVNIWYXT 3dAL-NI OL IINAIHOS

nsuislBojoa|y sejeuoneN
ujeg pun Blemyosunesg m — L '

L/g 198ys

dsal
H1 0oL ="
4u 09 =0
Mw 69l ='d

yw g =
A 9L =n
:saNjeA Wnwixe

}IN2J10 84es A||BOISULIUI PAIYLISD B O) UOIOBUUOD 104 AjUO (zv/Ly sleuiwisy)

Olll / D11 81 x3 A1eyes oisumuj uoijosjoud Jo adAy ** SAljONPUI ‘J0BIU0D LI

HiigL ="
qug=0
M8ST="d MP0'L='d MeeS="d
YW 08€ = | YW 09¢ = yw o8e =1l
OaAvZ='n oaAvz="n 0aASLL="N
i/ gierxg ol /ol e x3 Ol /gl /ol erx3
[ZENEL Aiddns
Ajddns Jjemod sngaald aamod 00814

:s3NjeA WNWIXe

:9|0e} BuIMOY|04 By} O} BPEW S| BoUBISJEI ‘EJEP [BOLIOS]D
pue uoyosjold Jo adA} usamiag diysuonel 10

1N0U1D 34 A|[evISulUl PaIYILIaD B O UOIBULIOD 10y Ajuo (ZL/LL sleulwiey)
Qlil/ 8ll / 1l el X3 A1a4es oisunu uoijosjoud o adAy ** JInolio [euBis-UoNoBULD-SNg

0,08 " Do 566~ vl
MW $9 / yw gz 0,08 " Do GG SaL
0,09 " Do 55 9L
00 GL 7 Do GG vl
MW 69l / YW 2 0,09 ™" Do GG~ SL
Do GV " Do GG~ 9L

°d/ “Mm_MHMMMm_“MEﬁMM ssejo aunjesadwa

| :enss| ‘6042 X3LV ¥0 81d LVOI4ILYID NOILYNINYX3 3dAL-NT OL ITINAIHIS

mpsuleiBojonay sejeuoneN
ujiieg pun Biamyossuneig m —L .

EB 8384-5EN 195



ANVINNID « 91188 + 001 . UOSIUG9RL-yos| ANVINIO 9118€ + 004 . UosIuYoR -
Aed [[BYs X8} UBULISD BU) ‘BINdSIP JO 85ED U]
JeISUESapUNG B4OSIUYBL-4osIIESKUd U Aq [eroidde o) 108]ans Je SUOHEIYE O SIIENXS “UONEIBNE INOLYM Auo JE1SUESOpUNgG BUISIUYIB 4o

2A31d [[2ys 1xe) UBWISD Bu) ‘Bindsip Jo 95ED U
15Aud au) Ad [erodde 0} 1oelans ele SuONEIBlE 0 SIDEIXT “UoReIsl)

noyym Ajuo

PaJeINoIo 80 Aew SAIEOYLED oL “Pilen oG Jou [l2ys Ll (200 PUE SINJEUBIS JnoL SeIEOLHeD Uojeuex3 sdkL-na POIEINOID 84 Aew SaIealad UL PiIEA 8 10U [l2ys el (B0 PUE SITIEUBIS INOLM SSIE0HE) UoneuIExa 8dA1-Na
L/9198ys 1/G198ys
suou :8/qie} BuIMO]|0} BY} O} BpEW SI SoUBIBRI
‘saouejoNpul pue ssouejoedes [eusslke slqissiuiad
B8N JO SUORIPUOD 9Y198dS  (L1) pue uonosjoid jo adA} usamieq diysuopejes Jo4
Mw 05z =°d
6€152-21X3 91d YOOSY 1S8L (914) yw g = 9
A 198 =°Nn
‘8INS0|OUS BU} JO UOHONIISUOD SARUIS}E ‘senjea wnuuixey S .
PpUE 2Ins0jous Y} 4o [eliajew JaxseB aAeuIs)E Jo uoneolidde ay) ‘Aisjes oisuiul Aq uolosjold ..C 1d ‘oLd 'gd suid ‘pieoq ynoupd Bojeue)

uoubl Jsnp jo uonejussduwl 8y} ‘ainsojous Aq uonoajoid uorubl JSnp 1o} UolEIOU 8dA)} Jayjoue Olll / Oll el X3 Ajajes disuliu| uonosjoud jo adAy Josuas uolysod |euts)x3

Jo Buippe sy ‘ejep [eojo8le U ‘spiepuels paljdde sy} Jo sjepdn sy} uIeoUD saBuBYD BY)

TBNSS| SNOAGIA TSUEDE SeBUELD

Mo Ajq16116au
MW 9 ='d
X:14 " (z8/18 sfeuiwie ) vw sz =
SaAbZ 9 1 paoiod A 9L ='n
A9 * (2v/Lp sleuw]) SENIEA WINUPE
Ywg 'oaAeg Npul ‘Joeju0d YWy o110 84es Aj[BISULUI PaIJILSD B O UOIDBUUOD 10} Aluo
IN9110 J0BJU0D (98/58 sieulua]) "dse)
Buneoy saissed e 0} uooaUL0d 10} Aluo 2 Induj Areuig
HW6 =1 HW6 =1
AOE :abBe)|oA pejey’ " (88/.8 sleulwie]) 1y = 0=
0aA0E "9 ‘[euis jeuiwoN- '} Indut Azeurg il i) 41190=°0
Ol /gl el x3 I/l el x3
y:4 2L/LL sfeula))
2aAve *)InoJ1o [eubis uolosUU0d-SNg

:2qe) BuImoj(o} 8y} O} Spew S| BduBIBJel

@dnoJB 3snp Joj sunjesadws) Jusique ayj jo aBuel sjqissiwiad ay | ‘seouejonpul pue seouejoedes [eussixe i
pue uoposjoid jo adA} usemieq diysuonejes Jo4

0, 08 """ D, GG~ 8! O

MW 06T =°d
yw 6§ =9
Hi o= 1 Alog  =°n
du 0eL=" :sanjeA wnwixep
(ng 19¥20s BuiwwesBoid)
Hwe =1 Hw 6 =7 DM/ 8l / Ol 81 X3 A1ajes olsuuu| uonosioud Jo adky- * SoBa elas
diy=°0 41190=°0 3
Qlll /gl el x3 Ol /2l el x3
} 1@nss| ‘60LZ X3ALY ¥0 €1d ILVII4ILYIO NOILYNINYXI 3dAL-NT OL 3INAIHOS | :anss| ‘6012 X3LV 0 €1d ILVOIHILYID NOILYNIWYXI 3dAL-NT OL ITINAIHOS

nsuielBojone|y sefeuoneN
ujueg pun u_o;__unczsmm —l !

JnsuleIBojoslely sajeuoeN I
ujueg pun Blamyossunesg m _ L <

196 B 3384-5EN



ANVINY3D « 9118€ + 001 . A

a1 [feus e} uewsag) oLy ‘andsip Jo 8se0 uf
“JEISUESIPUNG BUOSIULOR L-UoSIEASAUd 8U) Aq [eAoidde o} 1algns aie SUOEIYE 1o SIOBIXT “UONEIBYE INOYM AUO
Paleinou 8q Aew SSJE0HIED 8L “PIIEA G 10U [[2ys GLe}S [0 PUE SInJEUBIS INoU)M SSIEDyie) UoReulwexa edL-n3

1/2198Us

‘d1d Jo Jleyaq uo

2102 ‘11 Aepy ‘Blamyosuneig 3 Jopjes ‘e|jeissbuny e N

‘910z ‘02 Iudy 81ojeq panss| Jaquinu SjeoyHed
_m:_m:o 8U} POY 0} BNUIUOO ABW SBJeoIad YONS JO SBNSS| MOU PUE SSIEOLINSD LOHBUIWEXS

I o} mc.v‘_ooom panss| usaq
SABY LOIUM SBJeollis0 UoReulLexs odAi-OT ‘NI/PE/rLOZ SAIOANT 1O | S|oIY O} BUIPI0soY

‘SPIEPUE)S PAUOKUSLUBIONE BU) Y

2oueldwod Aq 1o

} :9nss| ‘6012 XALY ¥0 €1d 3LVOI4ILYID NOILYNINYXI 3dAL-NI OL IINAIHOS

npsuieiBojoey sejeuolEN
ujeg pun Blemyosunelg m —L '

B 8384-5EN 197



ANVINY3D ¢ 65 9118€ + 004 . 4OSIUYOS | A
ieneud [leys X} UeLIBS) au) ‘Sindsip Jo ase U]
JEISUESOPUNG BUOSIULOB L-UasiexSAUd By} Aq [eroidde 0} 10Iqns B1e SUOEIBNE 10 SIDEIXT “UoEIalE InoyIM Aluo
PajeIno.id 8q Aew saledyue0 8y L "PifeA 89 jou |Ieys dwels (21010 pue ainjeubis NOUIM SJUBUBIE)S ANLLIOJUOD

€/ 1esys

N4 :oBeyjon pajey (z8/18 seuiue))
2aAVC 9 ‘leubls [euiwoN I paoio4
AL :abe)|oA pejey (2y/Ly sleuwse))
Ywg'oaAs [eubis [eulwoN’ SAIJoNpUI ‘J0BIU0D YL
}IN9JI0 J0BJU0D (98/58 sleutuua 1)
Buieoys anissed e 0} uoloBULOS 10} AjUO 2 indu| Aleuig
AOS :aBeyjon pajey (88/.8 seuuusy)
0aA0E |euBls [eulwoN '} indu Aleuig
ASZ :obejjon pajey (L1 ) sleuiue))
ol 74 leubis [euiwoN’ [eubis uonoauU0d-SNg

0,08 " O, 56~ vl

00 0L " Do G- SL

0009 " Do GG~ 9L

abuel ainjessdway

Jusiquie sjgissiwied ssejo ainjesedws |

:8|qe} Buimoy|o} sy} 0} apew s| soualsjal O dno.b seb loj ainjesadwa)
we sy} jo sabues sjqissiwied pue ssejo ainjesodws) usemieq diysuonejel eyj Jog

0, 08 " D, GG~ UsaMIaq I J||| dnoub ysnp Joy aBues ainjesadws) Jusique ojqissiwiad ay)|

*SSN[eA WNWIIXeU [E0H108[ PUE [EWIBUL

‘ease

snopJezey ayj episul uopesljdde sy} oy pspusjul si Juswidinba sy “Jemod Asenixne onewnaud
Se pasn ale elpaw djqewwel-UoN ‘siojenjoe BuIMalS pue UONENAS| OJUO pajunow sie Asy)
‘[eubis [01ju0o e 0} uoiisod SAleA & UBISSE 0} Pasn a.e Yolym S8dIAep P

p d-sng ‘e|qedes-uoy ale -

1 :2qeBsny X 0102 X3LV G0 8.1d LNJWILVLS ALINYOINOD
37NA3HOS

InYIsUIeIBojOB SeleuoEN
ujiieg pun Blamyossuneig m — l

ANV « B 94188 + 004 . LosIuo8 -
{1eAed [feys e} uewuse) o) ‘sindsip Jo seo uf
“Jle}SuESapUNg BUOSIUYOSL-UosIENISKUA O} Aq [noidde o) 1oalans re SuoKeIBE Jo SJORIXT “UOREIRYE INOLIM Aluo
PaIEINou 8q Aew SIIEOHE0 BYL “PIIEA 89 10U [[2US WIS (21O PUE SINJEUBIS INOLM SUBLIBIEIS AIULOJUOD

€/1 ¥98uUs

alipsbuniaibay
Uagpuar 4 ‘Buiyg

2102 ‘gz aunr ‘Blamyosunelg t.mgmamﬁ_s‘_e:ox

902, 08LOMINXI ACIl "Mzq 299LDlIVUX3 DEIIl [E)
:Buimol|oy ay) apnjoul [leys jonpoud ay) jo Bunew ay)

“Jonpoud siy jo Addns
pue ainjoeynuew ay) o} Aldde aAndaIIg SIy} 4O sjusLBINbal JBYUNd ‘NT/pE/PL0Z BAR0RIQ 20UEpIOd%E
ur jonpoud payoads 8y} Jo UoBONJSUCD pue UBIsep By} O} AjUO Sdjelel JUBWLIBIS ANLLIOUOD SIYL

“8Jeolyiad SIy} 0} S|NPaYIS BY) Ul palyioads asn ajes Joj SUONIPUCD
|eads o) Joalgns s Jonpoid 8y Jey) sejedlpul ) BquInu SjedlIed By Jaye peoeyd sI X, UbIS sy j

¥102:1€-62009 NI 0L02:G1-6,009 NI  €L0Z:LLV/Z102:0-6,009 N3
‘yym souedwod Aq painsse usaq sey sjuswalinbay Aajes pue yjesH (EuSsST ay) Ylim sduel|duwio)

‘0¥1G2-LL X3 91d Hoda 358} [enuapyyuoo sy}

Papi0oaI 81 S}NSS1 IS8} PUB UOEUILIEXS BY]

“8A}08.IQ BY) O} ||

1 98N o} papusjul sjonpoud Jo uoljonIIsuUoo pue ubisep
mmmm 8y} ynm Aidwoo o) punoj usaq sey jonposd siy}
1By} SeIINeD 'v10Z EmEnmu_ 9z pajep _oczoo 8y} Jo pue juawellied ueadoin3 ayj Jo :m\wm\vvow aAndaIIg
A Ishud ayL

"0} Paliajel ulaIay) SUaWNdop

eA s|qejdeooe Aue pue jonpoud siy]

aU) pue sjeo)

90 SIU) 0} BNPSYDS SU) Uj PaYoads ale OjaIay) LoN

Auewuan ‘Unpjueld £1E09 'S YRISIa|INWSIBAA 'ssalppy
Nuyoayebay pun -ssapy OV NOSWYS Jaunjoejnuep
"'8G-0ELE PUE "8p-0ELE 8dA} JouoNIsod ‘Jonpoid
| :enss| X 0L0Z X31V S0 9.1d

“19quINN 9)eolIeD JS8

NAEYLOZ 2A30211Q - saisydsowny aaisojdx3 Ajjenusiod
Ul 88 10} papusju| swajsAg aAnoajold pue juswdinbg

(uonejsues])

ININILVLS ALINYOINOD

INISUIRIBOIOB SS[EUOHEN
ujpeg pun Blemyssuneig

(@)

1)

(1)

198 €8 8384-5 EN



ANVINED « 91188 001 . UOSIUL0B
1er8id [feys e} uewsse oLy ‘aindsip o se uf
JelsuBSapUNG BYOSIUYOSL-Uos|IESKUd L) Aq [eAoidde o) foalans aJe SUOREIaIE 10 SR “UOREIBYE oYM Ao
PalEINou 8q Aeww SIIEOHE0 8Y L “PIIEA 8 10U [2yS dWE}S [0 PUE SIMEUBIS INOLIM SIUBWBIEIS AIUIOJUOD

€/€ 1e8Us

2102 ‘gz sunp ‘Bramyosunerg MaS]elILLIojuOY

‘910 ‘0z Iudy ai0jeq panss| Jaquinu
Sjeoyiueo [eulblio 8y} poy 0} eNUIU0D ABW SOJEOLILISD UONS JO SBNSS| MBU PUE SJUBWAIBIS
Ayuuouog yons oy sjuswsiddns uoissiwwos uesdoing ayy jo uoissiued A9 NIYE/LLOT
onjoalig yum soueldwod ul Apealje panssi aiem Asy) Ji se paispisuod aq Aew (910zZ ‘07
1dy) N3/¥E/7L0Z @ARDRIIQ 0 80104 O}u BUIWIOD J0 SYep au o} Joud DI/6/16 AV 0} Buipioode
panss| usaq aABY LOIYM SJUSLUBIE}S AHWLOUOD ‘NF/YE/YL0Z SAI0SIIA JO L S0y 0} Buipiodoy

‘splepuejs paz| 1 0je sy} yum l Aq1em

“gale snopJezey sy} Jo apisino pebuese
8 |leys asnj dYL JINID-00/ BY} O} S8LSS Ul PLJOSULOD 8q |feys YW Op S N| "XBW JO JusLInd
SN [EUILIOU B UIM | A 0SZ 'IA/2-22109 O3] 0} BuIPI0ODE 10 4 A 0SZ ‘Il/Z-£Z109 O3 0} Buipioooe
asny e ,yu, uoposjoid jo adA} jo ynouo B 0} pajosuuod si Jojdepe soeusjul-welboid sy j

:selidde ,yu, uoiosjold Jo adA} Jo4

"B3IE SNOPJEZEY 8U} JO SPISINO Paj[eIsul 39 ||eys “'8G-0E e
pue "gy-0gLe sodA} Jo sisuonisod syy 0} UOIOBUUOD o) papusiul soeusjul-weiboid Byl

6€152-L1 X3 €1d POUSIIS8L

"8INS0[OUS U} JO UOHONIISUOD SAIJEUIS}E PUE SINSOjoUS BY} JO [eLsjew Jeyseb aajeusa)e
40 uoneayidde ey} ‘ainsojous Aq uonosjoid uoniuBl Jsnp jo Buippe ayy ‘,u, uondsiosd jo adky
Jo oy 2y} ‘ejep [eoujo8]e By} paiidde ayj jo ajepdn ayj u1adU0D saBUEYD BY )

"9NSS| SNOIASI] JSUIEBE SBUBLD

(81)

(21)

(o)

| :enss| 'X 0L0Z X3LV 50 8.1d ILVOI4ILYID NOILVNINVXI 3dAL-NT OL 3INAIHIS

npsutsiBojosepy sejeuoneN
ujjieg pun Blemyosunesg m —l £

EB 8384-5EN 199



NI S-v8€8 83 0

Addendum Page 1

Installation Manual for apparatus certified by CSA for use in hazardous locations.
Communication is optionally either according to ERUNDATION ™ Fieldbus Specificationr
according tA®ROFIBUS PAin compliancé=ISCO-Concept

TheFISCO C: of safe appas to associated apparatus not specifically exerin

such The criteria for the voltagy the and the powefPmax) which
intrinsically safe apparatus can receive and reimsimsically safe, considering faults, must beszicpr greater than the voltage
(Voc) the currenisc) and the powefPo) levels which can be delivered by the associatedraps, considering faults and
applicable factors. In addition, the maximum unpoted capacitand€) and inductancél i) of each apparatus (other than the
termination) connected to the fieldbus must be eas or equal t& nF and10 uH respectively.

In each segment only one active device, normatiyasssociated apparatus, is allowed to providehessary energy for the
fieldbus system The allowed voltagéot) of the associated apparatus is limited to theeaig

14V DC. 024V DC. All other equipment connected to the bus cabietbde passive, meaning that they are not alldwed
provide energy to the system, except to a leakagert of 50mA for each connected device. Separataiered equipment

needs a galvanic isolation to assure that thensitilly safe fieldbus circuit remains passive.

The cable used to the devices in the following range:
Loop resistance R': 15 ... 150 Ohm/km
Inductance per unit length L't 04.. 1 mhk
Capacitance per unit length C': 80..200 nF/km

C'=C' linefline + 0,5 C' line/screen, if both linese floating or, C* = C' line/line + C'line/screen,ttie screen is
connected to one line

Length of spur cable: <30m
Length of trunk cable: < 1km

At each end of the trunk cable an approved infiafline with the following
R=90... 100 Ohm C=0 .. 22 yF

One of the allowed terminations might already hiegrated in the associated apparatus.

The number of passive devices connected to thedmrsent is not imited due to 1.S. reasons. Ifabeve rules are respected,
the inductance and capacitance of the cable willmpair the intrinsic safety of the installation.

Notes:
1 Approved associated apparatus must be with
2. Approved associated apparatus must meet theviolprequirements:

Vocs Vmax, Iscs Imax, Pos Pmax

3. The maximum non-hazardous area voltage musbreee 250 V.
4. Theinstallation must be in accordance with thea@#an Electrical code Part 1.
5. Each set of wires must be provided with grourstéidid. The shield must extend as close to theitai(s) as possible

and it must be grounded shield at I. S. Barrier gdou
Caution: Use only supply wires suitable for 5 “@wbsurrounding.

Warning: Substitution of components may impairiitsic safety. PE = 1. S. Ground
The polarity for connecting 11 and 12 is of npartance due to an internal rectifier.

©® N o

FISCO concept applies to fieldbus / circuit only.
10.  Entity parameters apply to circuit 2, 3 and 4 fnther required to meet the following conditions:
Co2C + Ceablg Lo Li + Lcable

Revisions Control No. 1: March.2006 Addendum to EB384-5 EN

Addendum Page 2

Intrinsically safe if installed as specified in manfacturer’s installation manual.

CSA- certified for hazardous locations Type 4 Endsure
ExialIC T6
Class |, Division 1, Groups A, B, C and D; Class JIDivision 1, Groups E, F + G; Class IlI.
CSA-certified d
Serialnteface, for connectior [l Apporatus suable
1o CSA certified intrinsically = = for Profibus PA or FOUNDATION FF
safe circuit FIELDBUS

Fieldbus
Isolating amplifier 1 or 2
channels

SA- certified

circuit 1

Model 3730-43/3730-53

Binary contact 2
circuit &

levaluation barrier

ly barrier

supy

[\ External position sensor
(optionally)

evaluation barrier

L

CSA- certified barrier

CSA-certified
intrinsically safe
apparatus suitable
for FIELDBUS

Hazardous Safe
Location Location
CsA-certiiied

intrinsically safe Installation shall be in accordance with the C.E.CPart 1

apparatus suitable
for FIELDBUS

CSA-certified
termination with

C=0..22uF

Revisions Control No. 1: March.2006 Addendum to EB384-5 EN
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Table 1: Intrinsic Safety Parameters

Addendum Page 3

Table 2: CSA - certified barrier parameters of cirait 4

Addendum Page 4

Supply barrier Evaluation barrier
Barrier
Voc Rmin Voc Rmin
circuit 3 <28V 22450 <28V Diode
circuit 4 <30V 230002 <30V Diode

The correlation between temperature classificatiomnd permissible ambient
temperature ranges is shown in the table 3 below:

Table 3:

Temperature class

Permissble ambient
temperature range

Fieldbus Limit- Forced | Binary-input | Seriak-Interface
switches | venting-
Foundation Profibus | inductive | function 1 2 | Active | Passive
Circuit No.. 1 1 2 3 4 5 6 6
Terminal 11/12 11/12
No. (EC 1148-2) | (EC 1148-2)| 41742 81/82 | 87/87 85/86 plug
Groups nc ‘ [11:3 nc ‘ 1=} #I# ## #I# #H# #1# #l#
Vmax 28 28
2% 24 17,5 16 30 30 i HH 16
Uoor Voc 8V5(88,61V | #i##
Imax 25 115 115
[mA] 360 380 380 52 100 100 HitH Hitth 25
loor Isc ImBSMA |
Pmax 64mw 250 64
W] 1,04 | 258 532 169mW £ # o[ 72mwW o
Ci[nF] 2 60 53 0 i it 0
Coor Ca 2uF | 0,61pF  ###
Li[uH] 10 100 0 0 i i 0
LoorLa 10mH | 9mH | ###
Binary- input 1: For connection of an active signal circuit
Binary- input 2: For connection of an passive contact circuit diyemt the control valve, e.g.
passive pressure switch for leakage monitoring
Notes:

1. Entity parameters must meet the following regmients:

Voc< Vmax, Isc< Imax, Po < Pmax
Coor Ca 2 Ci+ CeavleandLoor La > Li+ Lcable

2. Install in accordance with the Canadian Eleatr@@ode Part |

3. Cable entry M 20 x1,5 or metal conduit acc.ugdNo. 1050-0540

* Circuit 3 can be connected to a CSA Certifiedezdparrier that is rated as follows:

- Supply channel (connect to Terminal 81): 028V max. and Rmig 245Q

- Return channel (connect to Terminal 82)28V max with diodes Return (zero current)

** Circuit 4 can be connected to a CSA Certifietieebarrier that is rated as follows:
- Supply channel (connect to Terminal 87): \fo80V and Rmirz 300Q
- Return channel (connect to Terminal 88): 080V max with diodes Return (zecorrent)

Revisions Control No. 1: March.2006
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T6 +60°C
TS5 -40°C< T, <+70°C
T4 +80°C
Table 4: Energy-Limited (Non- Incendive) Parameters
. y Limit- F 3
Foundation Fieldbus or Profibus PA Sm‘,:["C'LES v;ﬁﬁd Binary- &
- ! g ~
(Non incendive Equipment) (inductive) | function | 'MPUtl g
2
£
Terminal 11/12 (IEC 1148-2) 41142 81/82| 8788 2
g
£
Groups A, BandIiC C,Dand IIB #l# Hl# #i | 2
3
28V 28v 8
U‘[SB\(’:']W 20v | 2av| 30v| 32v| 20v| 2av| 30V 32 20v | 30v v | &4
32v 32v g%
liorl 1,117 25mA | 15mA | 115mA | €7
T | 44| 261| 152 139 ,"'| 650 | 379| 324 S0 | loomA | 100mA |
90mA 90mA 5
@
Pi OF Pmax B4mW <
w 232| 156 114 1,14 588 389 385 2/77, 001 # # 3
£
ci 2nF 30 53 0 H
=
3
Li 10pH 100 0 0 =

Revisions Control No. 1: March.2006

Addendum to EB384-5 EN
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CSA certified for hazardous locations:

ExnA Il T6/ExnL IIC T6

Addendum Page 5

Class |, Div. 2; Groups A, B, C, D; Class II, Div2 Groups E, F + G; Class IIl

Type 4 Enclosure

Serial interface,
CSA cerified

4

CSA-certified associated
paratus suitable

ap)
for Profibus PA or FOUNDATION FF

Isolating amplifier 1 or 2

CsA-certified
apparatus sitable
for FIELDBUS

CSA-certified
termination with

C=0.. 22uF

Revisions Control No. 1: March.2006

m
B
=3
@
Y
Q2
() —O
by
<] o
2
)
I 3 o
E £s
&g
= e —o
! EE
i 25
H o2 —o
i g
! 2s J—o
! oo
i &
i 2
i 5
i —o
i
[\ Extemnal position sensor i . o
(optionally) ;
=
I
GROUND
CSA-certified
apparatus suitable
for FIELDBUS
Hazardous Safe
Location Location

Division 2 wiring method must be in accordance to
the Canadian ElectricalCode Part 1

Addendum to EB384-5 EN

Installation drawing Control Relay KHA5-OTI/Ex2,
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KH A6-OTI/Ex1 or

KHA6-OTI/Ex2 with Model SJ-b-N Proximity Sensors

HAZARDOUS

SAFE

A

LOCATION w

LOCATION

intrinsically output

1+ 12+
to sensor or contact
2+ 11+
channel 1
3 10-

O—1—_°" _ iointinsical
‘ q#‘w S o

o one o " Switch-Isolators
P Type KHAS — OTI/EX2

intrinsically output O KHAG - OTIEx.

Model 3730-43
or 3730-53

41+ Proximity sensor 4
42- software imit switch o sensor or contact 5 8+
terminal No. channel 2 6 7
Model designation code Type KHab - cExde
External a= Supply Voltage type A or D
position sensor =AC, 4=DC

b= Supply Level
2=24V DC15%; 5=120V AC +10%-15%;
6=230V AC+10%-15%;
c= Output type RTA/; RW1/; SS1/; S82/; RS1/;
RI; ST-or SOT
d= Number of channels 1 or 2
e= Power rail designation, P, 25.P or GS.P

(includes Model KHD2-EB-PB Power Feed Module) or

Blank

The total series inductance and shunt capacitancd shield wiring shall maximum capacitance of each inductive sensor 30nF

be restricted to the following maximum values.

System parameters

maximum inductance of each inductive sensor 100pH

Control Relay L Cc Voc | Isc
Groups
Terminal No. P tmAy | (el | vl | (mag

23 A+B 192 266 T ?
56

D,FG | 1000 | 213

Vmax | Rmin

v1 (el
mT,s 811

Division 2 wiring method shall be in accordance tthe
Canadian Electrical Code Part 1.

Revisions Control No. 1: March.2006
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Installation Manual for apparatus approved by FM for use in hazardous locations.
Communication is optionally either according to E@UNDATION ™ Fieldbus Specification or
according ta®ROFIBUS PAin compliancé=ISCO-Concept

TheFISCO Ct of y safe apgas to associated apparatus not specifically exggfin
such The criteria for ithat the voltagé/maxUi) the and the powefP) which
intrinsically safe apparatus can receive and refmiinsically safe, considering faults, must beikpr greater than the voltage
(Voc/Uo) the currenisc/ic) and the powefPo) levels which can be delivered by the associatedrapps, considering faults
and applicable factors. In addition, the maximurprotected capacitang€i) and inductancLi) of each apparatus (other than
the termination) connected to the fieldbus musiebe than or equal ®nF and10 jiH respectively.

In each segment only one active device, normatiyeisociated apparatus, is allowed to provideehessary energy for the
fieldbus system The allowed voltagéat: /Uo) of the associated apparatus is limited to thegaig4V DC. to 24V DC. All
other equipment connected to the bus cable has psive, meaning that they are not allowed toigecenergy to the system,
except o a leakage current of 50mA for each cawdetevice. Separately powered equipment needsangaisolation to
assure that the intrinsically safe fieldbus cireainains passive.

The cable used to the devices in the following range:
Loop resistance R 15 ... 150 Ohm/km
Inductance per unit length L 04.. 1 mhik

Capacitance per unit length

0...200  nF/km

C'linefline + 0,5 C' line/screen, if both linese floating or, C* = C'line/line + C'line/screentife screen is
connected to one line

Length of spur cable: <30m
Length of trunk cable: < 1km

At each end of the trunk cable an approved infilline ion with the following
R=90... 100 Ohm C=0 .. 22 pF

One of the allowed terminations might already hiegrated in the associated apparatus,

The number of passive devices connected to thedmrsent is not limited due to 1.S. reasons. Ifabeve rules are respected,
the inductance and capacitance of the cable willmpair the intrinsic safety of the installation.

Notes:

Approved associated apparatus must be with

Approved associated apparatus must meet thevioiprequirements:

Uo or Vocs Ui or Vmax, lo or Isc< i or Imax, Po.< Pi o Pmax

©

The maximum non-hazardous area voltage mustxoeeel 250 V.
4. The installation must be in accordance with theidvetl Electrical Code ANSI/NFPA 70 and
ANSI/ISA RP 12.06.01

o

Each set of wires must be provided with grourstéidid. The shield must extend as close to theivai(s) as possible
and it must be grounded shield at I. S. Barrier gdou

Caution: Use only supply wires suitable for 5 “@wbsurrounding.
Warning: Substitution of components may impaifiirsic safety. PE = 1. S. Ground

The polarity for connecting 11 and 12 is of npartance due to an internal rectifier.

©® N o

FISCO concept applies to fieldbus / circuit only.
0. Entity parameters apply to circuit 2, 3 and 4 frther required to meet the following conditions:
Co2Ci + Ceable; Lo 2 Li + Leable

Revisions Control No. 1: March.2006 Addendum to EB384-5 EN
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Intrinsically safe if installed as specified in manfacturer’s installation manual.
FM- approved for hazardous locations

Class |, Zone 0 AEx ia IIC T6:
Class I, II, Il Div. 1, Groups A, B, C, D, E, F +G. Field enclosure NEMA 4X

1 FM-approved associated
apparatus suitable
for Profibus PA or FOUNDATION FF
FIELDBUS

Serial interface, for connectior
o FM approved intrinsically
safe circuit

Fieldbus
Isolating amplifier 1 or 2
Channels FM-approved

circuit 1

Binary contact 1

Model 3730-43/3730-53

S

|evaluation barrier

supply barrier

I\___External position sensor
(optionally)

evaluation barrier

= 1.5.Ground

FM-approvec barrier

FM-approved
intrinsically safe
apparatus suitable
for FIELDBUS

Hazardous Safe

Location Location

FM-approved
intrinsically safe
apparatus suitable
for FIELDBUS

The installation must be in accordance with the Natinal Electrica
Code ANSI/NFPA 70 and ANSI/ISA RP 12.06.01

FM-approved
termination with
R=9

Revisions Control No. 1: March.2006 Addendum to EB384-5 EN
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Table 2: FM — approved barrier parameters of circut 4

Table 1: Maximum values

NIS-48€8 83 $OF

Supply barrier Evaluation barrier
Fieldbus Limit- Forced Binary- input | Serial-Interface Barrier
switches | venting- Voc Rmin loc Pmax Voc Rmin
Foundation Profibus inductive | function 1 2 active | passive
circuit 3 <28V 2245 <115mA #H <28V Diode
Circuit No.
! 1 2 3 4 5 s 5 circuit4 | <30v | 23002 | <100mA # <30V Diode
Terminal
11/12 11/12 41142 81/82 87/88 85/|86 I " P .
No. Pl The correlation between D e ambient
temperature ranges is shown in the table 3 below:
AB |CD| ABCD
Groups Inc B ic/ B #I# #I# #I# #I# #I# #I# Table 3:
Ui or Vmax Voc Voc | Vmax
24 175 16 28 30 . .
[vi] 5,88 8,61 16 Temperature class Permissble ambient
temperature range
lior Imax Isc Isc Imax
[mA] 360 380 380 25 115 100 1 55 25 T6 +60°C
Pi or Pmax 64 250 64 5 -40°C< T, <+70°C
wi 1,04 2,58 5,32 mw ## ## 7.2m mw mw
T4 +80°C
Ci[nF] 5 60 53 0 2uF | 0,61y 0
Table 4:
Li[pH] 10 100 0 0 10mH|  9mH 0
Foundation Fieldbus or Profibus PA st\;ir::;:es v?];ﬁig Binary- Z
. . " N - i i iri Input1 | 2
Binary- input 1: For connection of an active signal circuit (Non incendive Field wiring) (inductive) | function P ;
Binary- input 2: For connection of an passive contact circuit diyemt the control valve, e.g. Terminal 11/12 41142 81/82 87/88 &
passive pressure switch for leakage monitoring g
Groups A BandIiC C,Dand B #it #it Wy | ®
Notes: ¢
i i ; UiorVimax | 20y | 24v | 0v| 32v| 20v| 24v] 30V 32v  20v 30v av | B2
1. Entity parameters must meet the following regmients: [vDC] 2 E
Uo< Ui or Vmax, lo< lior Imax, Po < Pior Pmax lior Imax 2 §
Coor Ca > Ci+ CeanleandLo or La > Li+ Leable [mA] 464 | 261| 152( 130 1,117 650 | 379| 324/ 25mA | 100mA| 100mA &
> > A 5
@
i i 9 i PiorPmax | 53| 156 114 114 583 389 385 277 64 #H o2
2. The installation must be in accordance withNagional Electrical Code W] v 4 » » 4 4 g m! S
ANSI/NFPA 70 and ANSI/ISA RP 12.06.01 £
5
Ci 5nF 60 53 0 E
=
3. Cable entry M 20 x1,5 or metal conduit acc.ugdNo. 1050-0540 s
Li 10pH 100 0 0 =

Revisions Control No. 1: March.2006 Addendum to EB384-5 EN Revisions Control No. 1: March.2006 Addendum to EB384-5 EN
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FM approved for hazardous locations:
ExnA 1l T6; Ex nL IIC T6 Zone 2.
Class |, Il, Div. 2 Groups A, B, C, D, E+F.

Addendum Page 11

Fielcenclosure NEMA 4X

FM-approved associated
Serial interface, apparatus suitable
for Profibus PA or FOUNDATION FF
IELI
Fieldbus
il Isolating amplifier 1 or 2
channels
@
L
o
2
o2 A
[ | —O0
¥6 (.
<} 1]
8% i A —°
R ]
o £ = I
o i @
2 i [ £ —o
3 N | = <z
5%
= = e —0
g5
g
2t o
w} | i
Binary contact 2 fe [—o
= it & 5
| | | /rerminal no. = E
°
A External position sensor |
2 (optionally) :Q:[ °
1=
GROUND
FM-approved
apparatus sitable
for FIELDBUS
Hazardous Safe
> <&
< > < -
Location Location
FM-approved
apparatus suitable
for FIELDBUS
The installation must be in accordance with the Natinal Electrical
FM-approved Code ANSI/NFPA 70 and ANSI/ISA RP 12.06.01
termination with
R=090...10@,
C=0..

Revisions Control No. 1: March.2006
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Installation drawing Control Relay KHA5-OTI/Ex2, KH A6-OTI/Ex1 or
KHAB-OTI/Ex2 with Model SJ-b-N Proximity Sensor

HAZARDOUS

SAFE

A

>
»

LOCATION

ExnA Il T6; Ex nL IIC T6 Zone 2.

Class |, II, Div. 2 Groups A, B, C, D, E+F.

g
g3
g &
£ 8
R
3 5
z3
g %
=

terminal No.

External position sensor
(optionally)

O0—1 87+ tointrinsically

P 41+ Proximiy sensor

4142 software imit switch

LOCATION

intrinsically output

to sensor or contact

channel 1

3 10-
o one common SwitchIsolators
line possible e

P Type KHAS — OTI/EX2
intrinsically output

or KHAB - OTI/Ex1
a o+

to sensor or contact

5+ 8+
channel 2

maximum capacitance of each inductive sensor 30nF
maximum inductance of each inductive sensor 100uH

6 7

Model designation code Type KHab - cExde
a= Supply Voltage type A or D
=AC, d=DC

upply Level
2224V DC215%; 5=120V AC +10%-15%;
6=230V AC+10%-15%;
= Output type RTA/; RWL/; SSU/; SS2/; RS1/;
T

Number of channels 1 or 2

ower rail designation, P, 25.P or GS.P.
(includes Model KHD2-EB-PB Power Feed
Module) or Blank

Each pair of |.S. wires must be protected by a shiglthat is grounded at the 1.S. Ground. The shield mst be extend as close
to the terminals as possible installation shall b accordance with the National
Electrical Code ANSI/NFPA 70 and ANSI/ISA RP 12.06 D.

The total series inductance and shunt capacitance shield wiring shall be restricted to the followingmaximum values

System parameters

Control Relay

L Cc Voc Isc | Vmax | Rmin
TerminaiNo. | SO | oy | ey | vy | tmal | (V]| (@]
g T
13,23 A+B | 192 | 266 T ? ? ?
4-6,5-6
C+E 671 79 105 13

D,F.G | 1000 | 213 ¢

Revisions Control No. 1: March.2006
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SMART IN FLOW CONTROL

SAMSON

EU Konformitatserklarung/EU Declaration of Conformity/
Déclaration UE de conformité

Die alleinige Verantwortung firr die Ausstellung dieser Konformitatserklarung tragt der Hersteller/
This declaration of conformity is issued under the sole responsibility of the manufacturer/
La présente déclaration de conformité est établie sous la seule responsabilité du fabricant.

Fir das folgende Produkt/ For the following product/Nous certifions que le produit

Elektropneumatischer Stellungsregler mit FOUNDATION FIELDBUS Kommunikation /
Electropneumatic Positioner with FOUNDATION FIELDBUS communication /
Positionneur électropneumatique avec communication FOUNDATION FIELDBUS
Typ/Type/Type 3730-5...

wird die Konformitat mit den einschlagigen Harmonisierungsrechtsvorschriften der Union bestatigt/
the conformity with the relevant Union harmonisation legislation is declared with/
est conforme a la législation d'harmonisation de I'Union applicable selon les normes:

EN 61000-6-2:2005, EN 61000-6-3:2007

EMC 2014/30/EU +A1:2011, EN 61326-1:2013

RoHS 2011/65/EU EN 50581:2012

Hersteller / Manufacturer / Fabricant:

SAMSON AKTIENGESELLSCHAFT
WeismiillerstraBe 3
- D-60314 Frankfurt am Main
Deutschland/Germany/Allemagne

Frankfurt/ Francfort, 2017-07-29
Im Namen des Herstellers/ On behalf of the Manufacturer/ Au nom du fabricant.

iv. W ﬁ'ﬂa—z Z@ﬁ@%_»

Hanno Zager Dirk Hoffmann

ce_3730-5_de_en fra_rev07.pdf

Leiter Qualitatssicherung/Head of Quality W/ ilungsleiter/Head of D hef du département
Responsable de I'assurance de la qualité Entwicklur isation/ [¢] ization
SAMSON AKTIENGESELLSCHAFT Telefon: 069 4009-0 - Telefax: 069 4009-1507 Revison 07
Weismilllerstrale 3 60314 Frankfurt am Main E-Mail: samson@samson.de

206 EB 3334-5EN
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SMART IN FLOW CONTROL

SAMSON

EU Konformitatserklarung/EU Declaration of Conformity/
Déclaration UE de conformité

Die alleinige Verantwortung fir die Ausstellung dieser Konformitatserklarung tragt der Hersteller/
This declaration of conformity is issued under the sole responsibility of the manufacturer/
La présente déclaration de conformité est établie sous la seule responsabilité du fabricant.

Fur das folgende Produkt/ For the following product/Nous certifions que le produit

Elektropneumatischer Stellungsregler mit FOUNDATION FIELDBUS Kommunikation /
Electropneumatic Positioner with FOUNDATION FIELDBUS communication /
Positionneur électropneumatique avec communication FOUNDATION FIELDBUS
Typ/Typel/Type 3730-51..

entsprechend der EU-Baumusterpriifbescheingung PTB 04 ATEX 2109 ausgestellt von der/
according to the EU Type Examination PTB 04 ATEX 2109 issued by/
établi selon le certificat CE d’essais sur échantillons PTB 04 ATEX 2109 émis par:

Physikalisch Technische Bundesanstalt
Bundesallee 100
D-38116 Braunschweig
Benannte Stelle/Notified Body/Organisme notifié 0102

wird die Konformitat mit den einschlégigen Harmonisierungsrechtsvorschriften der Union bestatigt/
the conformity with the relevant Union harmonisation legislation is declared with/
est conforme a la législation d’harmonisation de I'Union applicable selon les normes:

EN 61000-6-2:2005, EN 61000-6-3:2007
EMC 2014/30/EU +A1:2011, EN 61326-1:2013

Explosion Protection 94/9/EC (bis/to 2016-04-19) EN 60079-0:2012/A11:2013,

Explosion Protection 2014/34/EU (abffrom 2016-04-20) EN 60079-11:2012, EN 60079-31:2014
RoHS 2011/65/EU EN 50581:2012

Hersteller / Manufacturer / Fabricant:

SAMSON AKTIENGESELLSCHAFT
WeismdillerstraRe 3
D-60314 Frankfurt am Main
Deutschland/Germany/Allemagne

Frankfurt/ Francfort, 2017-07-29
Im Namen des Herstellers/ On behalf of the Manufacturer/ Au nom du fabricant.

v W ﬁg,v p@ﬁ%

Hanno Zager Dirk Hoffmann
Leiter Qualitatssicherung/Head of Quality Managment/ Zentralabteilungsleiter/Head of Department/Chef du département
Responsable de I'assurance de la qualité Entwit isation/D Organization
SAMSON AKTIENGESELLSCHAFT Telefon: 069 4009-0 - Telefax: 069 4009-1507 Revison 07
Weismdillerstrae 3 60314 Frankfurt am Main E-Mail: samson@samson.de

EB 8384-5 EN 207



SMART IN FLOW CONTROL

SAMSON

EU Konformitatserklarung/EU Declaration of Conformity/
Déclaration UE de conformité

Die alleinige Verantwortung fir die Ausstellung dieser Konformitatserklarung tragt der Hersteller/
This declaration of conformity is issued under the sole responsibility of the manufacturer/
La présente déclaration de conformité est établie sous la seule responsabilité du fabricant.

Fir das folgende Produkt/ For the following product/Nous certifions que le produit

Elektropneumatischer Stellungsregler mit FOUNDATION FIELDBUS Kommunikation /
Electropneumatic Positioner with FOUNDATION FIELDBUS communication /
Positionneur électropneumatique avec communication FOUNDATION FIELDBUS
Typ/Typel/Type 3730-55..

entsprechend der EU-Baumusterpriifbescheingung PTB 04 ATEX 2109 ausgestellt von der/
according to the EU Type Examination PTB 04 ATEX 2109 issued by/
établi selon le certificat CE d’essais sur échantillons PTB 04 ATEX 2109 émis par:

Physikalisch Technische Bundesanstalt
Bundesallee 100
D-38116 Braunschweig
Benannte Stelle/Notified Body/Organisme notifié¢ 0102

wird die Konformitat mit den einschlagigen Harmonisierungsrechtsvorschriften der Union bestatigt/
the conformity with the relevant Union harmonisation legislation is declared with/
est conforme a la législation d'harmonisation de I'Union applicable selon les normes:

EN 61000-6-2:2005, EN 61000-6-3:2007

EMC 2014/30/EU +A1:2011, EN 61326-1:2013

Explosion Protection 94/9/EC (bis/to 2016-04-19) EN 60079-0:2012/A11:2013,

Explosion Protection 2014/34/EU (abffrom 2016-04-20) EN 60079-11:2012, EN 60079-31:2014
RoHS 2011/65/EU EN 50581:2012

Hersteller / Manufacturer / Fabricant:

SAMSON AKTIENGESELLSCHAFT
WeismiillerstraRe 3
D-60314 Frankfurt am Main
Deutschland/Germany/Allemagne

Frankfurt/ Francfort, 2017-07-29
Im Namen des Herstellers/ On behalf of the Manufacturer/ Au nom du fabricant.

Vv . g AZORER 7 G

ce_3730-55_de_en fra_rev07.pdf

Hanno Zager Dirk Hoffmann
Leiter Qualitatssicherung/Head of Quality Managment/ gsleiter/Head of D hef du département
Responsable de I'assurance de la qualité Entwicklur isation/ [¢] ization
SAMSON AKTIENGESELLSCHAFT Telefon: 069 4009-0 - Telefax: 069 4009-1507 Revison 07
Weismiillerstralie 3 60314 Frankfurt am Main E-Mail: samson@samson.de

208 EB 3384-5 EN
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SMART IN FLOW CONTROL

SAMSON

EU Konformitatserklarung/EU Declaration of Conformity/
Déclaration UE de conformité

Die alleinige Verantwortung fir die Ausstellung dieser Konformitatserklarung tragt der Hersteller/
This declaration of conformity is issued under the sole responsibility of the manufacturer/
La présente déclaration de conformité est établie sous la seule responsabilité du fabricant.

Fur das folgende Produkt/ For the following product/Nous certifions que le produit

Elektropneumatischer Stellungsregler mit FOUNDATION FIELDBUS Kommunikation /
Electropneumatic Positioner with FOUNDATION FIELDBUS communication /
Positionneur électropneumatique avec communication FOUNDATION FIELDBUS
Typ/Typel/Type 3730-58..

entsprechend der EU-Baumusterpriifbescheingung PTB 05 ATEX 2010 X ausgestellt von der/
according to the EU Type Examination PTB 05 ATEX 2010 X issued by/
établi selon le certificat CE d’essais sur échantillons PTB 05 ATEX 2010 X émis par:
Physikalisch Technische Bundesanstalt
Bundesallee 100
D-38116 Braunschweig
Benannte Stelle/Notified Body/Organisme notifié 0102
wird die Konformitat mit den einschlégigen Harmonisierungsrechtsvorschriften der Union bestatigt/
the conformity with the relevant Union harmonisation legislation is declared with/
est conforme a la législation d’harmonisation de I'Union applicable selon les normes:

EN 61000-6-2:2005, EN 61000-6-3:2007
EMC 2014/30/EU +A1:2011, EN 61326-1:2013

Explosion Protection 94/9/EC (bis/to 2016-04-19) T 21-
Explosion Protection 2014/34/EU (ablfrom 2016-04-20) =N 80079-15:2010, EN 60079-31:2009

RoHS 2011/65/EU EN 50581:2012
Hersteller / Manufacturer / Fabricant:
SAMSON AKTIENGESELLSCHAFT
WeismdillerstraRe 3

D-60314 Frankfurt am Main
Deutschland/Germany/Allemagne

Frankfurt/ Francfort, 2017-07-29
Im Namen des Herstellers/ On behalf of the Manufacturer/ Au nom du fabricant.

v W ﬁg,v p@ﬁ%

Hanno Zager Dirk Hoffmann
Leiter Qualitatssicherung/Head of Quality Managment/ Zentralabteilungsleiter/Head of Department/Chef du département
Responsable de I'assurance de la qualité Entwit isation/D Organization
SAMSON AKTIENGESELLSCHAFT Telefon: 069 4009-0 - Telefax: 069 4009-1507 Revison 07
Weismdillerstrae 3 60314 Frankfurt am Main E-Mail: samson@samson.de

EB 8384-5EN 209
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SAMSON AG - MESS- UND REGELTECHNIK
Weismiillerstrafle 3 - 60314 Frankfurt am Main, Germany
Phone: +49 69 4009-0 - Fax: +49 69 4009-1507
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