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Classification of safety—related notices

ISy

This manual contains notices which you should observe to ensure your own personal
safety, as well as to protect the product and connected equipment. These notices are
highlighted in the manual by a warning triangle and are marked as follows according
to the level of danger:

DANGER

indicates an immenently hazardous situation which, if not avoided, will result in
death or serious inury.

WARNING

iindicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

CAUTION

used with the safety alert symbol indicates a potentially hazardous situation which,
if not avoided, may result in minor or moderate injury.

CAUTION

used without the safety alert symbol indicates a potentially hazardous situation
which, if not avoided, may result in property damage.

NOTICE

indicates a potential situation which, if not avoided, may result in an undesirable
result or state.

NOTE

ihighlights important information on the product, using the product, or part of the
documentation that is of particular importance and that will be of benefit to the
user.

Copyright © Siemens AG 2001 All rights reserved Disclaimer of Liability

The reproduction, transmission or usa of this document We have checked the contents of this manual for agreement
of its contents is not permitted without express written  with the hardware and software described. Since dewviations
autharity. Offendars will ba liable for damages. All ights, cannot be precluded entirely, we cannot guarantea full
including rights created by patent grant or registration of agreement. However, the data in this manual are reviewsd

a utility model or design, are reserved. regularly and any nacessary corractions included in
subsequent editions. Suggestions for improvement are

Slemens AG walcomed.

Beraich Automatisierungs- und Antriebstechnik

Geschaftsgeblet Process Instrumeantation B Siemens AG 2001

O-76181 Karlsruhe Technical data subject to change.
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General notes

This device has left the factory in a perfect condition as regards safety. The notes
and warnings in these Operating Instructions must be observed by the user if this
state is to be maintained and hazard-free operation of the device assured.

NOTE

[@ Dear customer,

You have purchased a modular device in which you can exchange the electronics.
In the event of an exchange, please observe the instructions enclosed with the
component fo be exchanged.

For reasons of clarity the manual does not contain detailed information about all
types of products and cannot take into account every conceivable case of
installation, operation or maintenance.

If you require further information or should problems occur which are not
sufficiently explained in the manual, you can consult your local Siemens branch to
obtain the necessary information.

May we also draw your attention to the fact that the contents of the manual are not
part of a previous or existing agreement, approval or legal relationship or an
amendment thereof. All obligations of the Siemens AG result from the contract of
purchase which also contains the full and solely valid warranty agreement. These
contractual warranty conditions are neither extended nor restricted by the contents
of the manual.

The contents reflect the technical state at the time of going to print. Subject to
technical modifications in the course of further development.

WARNING
A Explosion-proof devices may only be opened when the power is off.

Intrinsically safe devices lose their license as soon as they are operated on circuits
which do not meet the test requirements valid in your country.

The device may be operated with high pressure and corrosive and dangerous
media. Therefore serious injuries and/or considerable material damage cannot be
ruled out in the event of improper handling of the device.

The perfect and safe operation of this equipment is conditional upon proper trans-
port, proper storage, installation and assembly as well as on careful operation and
commissioning.

The equipment may only be used for the purposes specified in the instruction
manual.

Excluded Liability

The user is responsible for all changes made on the device, provided that these are
not explicitly mentioned in the instruction manual.

SITRANS P, Series DS 1 PA
8 ASENO053276-03
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Qualified Personnel

are persons familiar with the installation, assembly, commisioning and operation of
the product and who have the appropriate qualifications for their activities such as:

= training or instruction or authorization to operate and maintain devices/systems
according to the standard of safety technology for elecrical circuits, high
pressures and corrosive as well as hazardous media.

+ fordevices with explosion protection: training or instruction or authorization to be
allowed to work on electrical circuits for potentially explosive systems.

« fraining or instruction according to the standards of safety engineering in the care
and use of suitable safety equipment.

CAUTION

Modules which are sensitive to electrostatic charge may be destroyed by voltages
which are far below the human level of perception. These voltages occur already
when you touch a component or electrical connections of a module without first
discharging yourself electrostatically. The damage incurred by a module as a
result of an overvoltage is not usually immediately perceptible but only becomes
noticeable after a long time in operation. Therefore, a suitable equipotential
bonding must be guaranteed when repairing the device.

Trademarks

SIMATICE, SIPART®, SIREC®, SITRANSE are registered trademarks of
Siemens AG.

Third parties using for their own purposes any other names in this document which
refer to trademarks might infringe upon the rights of the trademark owners.

SITRANS P, Series DS (Il PA
ASEDDO53276-03 9
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Technical description 1

NOTE

The transmitter must warm up for about 5 minutes after switching on the power in
order to obtain stable measured values.

1.1 Application range

The SITRANS P, Series DS |l PA transmitter measures the pressure of non-
corrosive and corrosive as well as critical gases, vapors and liguids. You can use it
in the following applications

+ Pressure

« Differential pressure
+  Level

+ \olume

« olume flow

+ Mass flow rate

The transmitters are available with different designs of pressure-transmitting seals
for special applications, e.g. measuring highly viscous substances.

The device can be operated as a stand-alone unit or using its PROFIBUS interface.

1.2 Product features

= Transmitter with bus connection according to IEC 61158-2 and EN 50170
s Transmitter designs with intrinsic safety against explosion can be installed in

SITRANS P. Series DS [Il PA
ASEDDO53276-04 11

EFTA01216728



Technical description

areas where there is an explosion hazard.
+ The certificate of conformity meets the European rules (CENELEC).
s Data transmission and auxiliary power (9 to 32 V) via bus connection together

» Bus connection independent of polarity and fixed bus current limiting in the event
of an error

+ Contact separation (test voltage 500 V AC)

s Intrinsically-safe and flameproof version for use in explosion protected area (Ex-
area)

» Can communicate through PROFIBUS-PA (profile version 3.0, Class B);

+ The transmitter can be parameterized locally using three buttons or externally via
SIMATIC PDM.

1.3 Measuring type

1.31 Pressure

This version of the device measures the pressure of non-corrosive and corrosive as
well as critical gases, vapors and liquids. Can be operated with measuring cells from
1 to 400 bar.

1.3.2 Differential pressure and flow

This version of the device is used to measure

+ the differential pressure, e.g. the active pressure,
« of a small positive or negative excess pressure,
« ofthe flow q~ ./Ap (together with a flow control valve)

non-corrosive and corrosive and ciritical gases, vapors and liquids. Can be operated
with measuring cells from 20 mbar to 30 bar

1.3.3  Filling level

This version of the device with mounting flange measures the filling level of non-
corrosive and comrosive as well as critical liquids in open and closed containers. Can
be operated with measuring cells from 250 mbar to 5 bar The nominal width of the
mounting flange is DN 80 or DM 100 or 3 or 4 inch.

In the filling level measurement on an open container the low pressure connection of
the measuring cell remains open (measurement "compared to atmospheric™), in the
measurement on a closed container this connection is usually connected to the
vessel to compensate the static pressure.

SITRANS P, Series DS Ill PA
12 ASE00053276-04
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Technical description

1.3.4

1.4

1.4.1

The wetted parts are made of different materials (see chapter 9, pg. 103) according
to the required corrosion resistance.

Absolute pressure

This version of the device measures the absolute pressure of non-corrosive and
corrosive as well as critical gases, vapors and liguids.

There are two series: one "differential pressure” series and one “pressure” series.
The “differential pressure series” is characterized by a high overload capacity.

Can be operated with measuring cells from 250 mbar to 30 bar

Design and functional principle

Design

The device consists of different components depending on what the customer has
specified in the order. The possible variants are listed in chapter 12, pg. 123.

The rating plate (Figure 1, pg. 13 and Figure 4, pg. 15) with the order number is on
the side of the housing. You can determine the optional constructional details and the
possible measuring range (physical properties of the built-in sensor element) with the
specified number and specifications in chapter 12, pg. 123.

1 Order numbar
2 Serial number

i

Y
. SIEMENS .
D-76181 Karlsruha

SITRAMNSP 0032
PED EI:PC E

fransmittar for prassure
TMFAD34-1EB10-1DA1

Fab. Mr. NTLNT1-004711

U:DC B-32% [notintr. save] PROFIBUS-PA

Mat.: Connes, Diaphr.

Filling

d40d 2 4513 Silikend
Measuring span : - 63 bar
Cwarrange limits -1 - 100 bar

_. Type ol prolection IF B ._
| hlade in France

-

Figure 1

Example for a rating plate

SITRANS P, Series DS (Il PA
ASEDDO53276-04
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Technical description

Opposite it is the license plate (Figure 2, pg. 14 and Figure 4, pg. 15). This contains
information about the hardware and firmware versions among other thing.

®

SIEMENS .‘

D-7EIET Kaflsraha

11142 & EEx o

U, O B2y
| PROFIBLUS-PAS

SITRANSP

PTE ®3 ATEX 1160

Dosarve EC-Typn Examination Cartilicats |

T, w41 BEMENC .
FW-0300.01.01 HW:02.001.01 |

I TarTE @

B ERXYY.ZE HW: XYY ZE

————————— Profile revision (0300 = 3.00)

I I 1 L — — Compatibility identifier
| | L — — — Terminal board product status
L — — - Serlal number

fe = = = = - FW edition
———————— Function range identifier

Figure 2

14

Example of approval plate

The electronics housing is made of diecast aluminum or stainless steel precision
casting. There is an unscrewable, round cover on the front and rear. The front cover
(4, Figure 3, pg. 15) can be designed as a window in order to be able to read
measured values directly from the digital display. The inlet (2, Figure 3, pg. 15) to the
electrical connection box is located on the side, either left or right. The opening which
is not used is sealed by a blanking plug (e.g. 5, Figure 4, pg. 15). The PE conductor
terminal (2, Figure 4, pg. 15) is mounted at the front of the housing.

The electrical connection box is accessible for power supply and screen when

the rear cover (1, Figure 4, pg. 15) is removed. The bottom part of the housing
contains the measuring cell with process connection (8, Figure 3, pg. 15). This is
secured turning by a locking screw (7, Figure 3, pg. 15). The modular concept of the
SITRANS P, Series DS Ill PA allows the measuring cell and electronics to be
exchanged as required.

At the top of the housing you can see a plastic cover (3, Figure 3, pg. 15) which can
be opened. The input keyboard is beneath this.

SITRANS P, Series DS 1 PA
ASENO053276-04
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Technical description

Rating plate

Inlet with cable gland

Plastic access cover 1o the input keys
Scrawable cover, optional with window
Digital display

Meazuring paint plate

Locking screw

Process conneclion

0~ 0 o LD R =

Figure 3 Front view of device SITRANS P, Series DS |l PA, pressure series

1 Urnzcrewablae cover for
access o electrical
connaction box

PE conductor connaction
Alternative measuning
point plate

Licensa plata

Blanking plug

ol =

Electrical connection bax

Figure 4 Rear view of device SITRANS P, Series DS Il PA, pressure series

SITRANS P, Series DS (Il PA
ASEDDO53276-04
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Technical description

1.4.2 Mode of operation

This chapter describes how the transmitter operates and what protection and safety
measures you need to cbserve. First of all the electronics are described on a
Funktionsplanebene (functional level), then the sensors used for the individual
measuring modes in the various versions of the device.

The process variable to be measured is referred to generally in the following sections
as the input variable.

1.4.21 Mode of operation of the electronics

The input variable provided by the sensor (1, Figure 5) is amplified by an instrument
amplifier (2) and converted into a digital signal via an analog-digital converter (3).
This is evaluated in a microprocessor (4), its linearity and temperature behavior cor-
rected and made available using the isclated interface (5) on the PROFIBUS-PA (7).
The measuring cell-specific data of the electronics and the data for transmitter
parameterization are stored in two non-volatile memories (B).

You can parameterize the transmitter directly at the measuring point with the three
input keys (8) and view measuring results, error messages and modes of operation
on the digital display (9), which is securely screwed onto the device. You can get the
measuring results with status values and diagnosis using the PROFIBUS-PA's
cyclical data transmission (see chapter 3.1, pg. 33). Using the acyclical data
transmission (see chapter 3.2, pg. 41), you carry out the parameterization and can
view all results and error messages. To do this, you require a tool, for example the
SIMATIC PDM.

SITRANS P, Series DS Ill PA
16 ASE00053276-04
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ticrn

DO~ O Ch & RS =

8 1

g
2 3 4 5 7

] [>' D uc [0 ;Teriace

Power supply

PROFI-
BUS - PA

EEPROM
Elac.

oo

1]

-

w

=)
EEFRCM

Cell
=

Sensor of the maasuring cell
Instrument amplifier
Analag-digital converter
Micracontrollar

Isalation

two non-volatile memories in the measuring cell and in the electronics
Profibus-PA intarface

thrae input keys {local oparation)
Digital display

Auxiliary power source

DP/PA coupler or link

Bus master

Figure 5  Transmitter SITRANS P, Series DS 1l PA, electronics
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Technical description

1.4.2.2 Pressure

The pressure p,, is fed in through the process connection (3, Figure 8, pg. 18) of the
measuring cell (2). It is passed further through the seal diaphragm (4) and the filling
liquid (5} to the silicon pressure sensor (6) and its measuring diaphragm flexes as a
result. Four piezo-resistors in bridge circuit doped in the measuring diaphragm
change their resistance as a result. The change in resistance causes a bridge output
voltage proportional to the input pressure.

The transmitters with measuring spans = 63 bar measure the input pressure
compared with atmospheric, those with measuring spans = 160 bar compared with a
vaccum.

CAUTION

A If the measuring signal fails due to a sensor break, the isolating diaphragms may
also be destroyed. In this case,process medium may leak from the threaded collar
of the device in pressure transmitters with relative pressure cell (= 63 bar).

Referance pressure
Measuring cell
Process connection
Seal diaphragm

Fillimg liquid

Silicon pressure sensor
pe Input variable prassure

O O e L RO

th &h

Figure &  Pressure measuring cell, functional diagram

1.4.2.3 Differential pressure and flow

The differential pressure is transmitted via the seal diaphragms (7, Figure 7, pg. 19)
and the filling liquid to the silicon pressure sensor (5). On exceeding the measuring
limits, the overload diaphragm (&) flexes until one of the seal diaphragms (7) comes
into contact with the body of the measuring cell (4) and protects the silicon pressure
sensor (5) against overloading. The seal diaphragm is deflected by the resulting
differential pressure. Four piezo-resistors in bridge circuit doped in the measuring
diaphragm change their resistance as a result. The change in resistance causes a
bridge output voltage proportional to the differential pressure.

SITRANS P, Series DS Ill PA
18 ASE00053276-04
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Technical description

Input pressura P,

Process flange

D-ring

Body of the measuring cell
Silicon pressure sensor
Owverload diaphragm

Seal diaphragm

Filling liquid

Input pressura P_

B OO0 o=d O Ch B L RS =

Figure 7 Measuring cell for differential pressure and flow, functional diagram
1.4.2.4 Filling level

The input pressure (hydrostatic pressure) acts through the seal diaphragm (10,
Figure 8, pg. 19) at the mounting flange hydraulically on the measuring cell. The
differential pressure applied at the measuring cell is transmitted via the seal
diaphragms (6) and the filling liquid (¥) to the silicon pressure sensor (3). On
exceeding the measuring limits, the overload diaphragm (5) is deflected until one of
the seal diaphragms (6) comes into contact with the body of the measuring cell (4)
and protects the silicon pressure sensor (3) against overloading. The measuring
diaphragm is flexed by the differential pressure. Four piezo-resistors in bridge circuit
doped in the measuring diaphragm change their resistance as a result. The change
in resistance causes a bridge output voltage proportional fo the differential pressure.

Process flange

Q-ring

Silicon pressure sensor

Body of the measuring cell

Owerdoad diaphragm

Seal diaphragm at the measuring call
Filling liquid of the measuring cell T—
Capillary tube with filling liquid of the Rl
miounting flange
9 Flange with tube F | \
10 Seal diaphragm at the mounting flange 5 342 1

OE o= O h = L RO =

Figure & Measuring cell for filling level, functional diagram
1.4.2.5 Absolute pressure from the differential pressure series

The absolute pressure is transmitted via the seal diaphragm (6, Figure 9, pg. 20) and
the filling liquid (7) to the silicon pressure sensor (3). On exceeding the measuring
limits, the overload diaphragm (5) is deflected until the seal diaphragm (6) comes into
contact with the body of the measuring cell (4) and protects the silicon pressure
sensor (3) against overloading. The pressure difference between the input pressure
{pg) and the reference pressure (8) on the low pressure side of the measuring cell
flexes the measuring diaphragm. Four piezo-resistors in bridge circuit doped in the
measuring diaphragm change their resistance as a result. The change in resistance
causes a bridge output voltage proportional to the absolute pressure.

SITRANS P, Series DS Il PA
ASEDDO53276-04 19
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Process flange

Seal diaphragm at the measuring cell
O-ring

Body of the measuring cell

Sillcon pressure sensor

Ovedoad diaphragm

Filling liquid of the measuring call 4 - .
Referance pressure ; B
pe Input variable pressure g 543

O o= 0 Oh e L RO =

Figure @  Measuring cell for absolute pressure, functional diagram
1.4.26 Absolute pressure from the pressure series

The pressure is transmitted via the seal diaphragm (3, Figure 10, pg. 20) and the
filling liguid {4) to the absolute pressure sensor (5) and flexes its measuring
diaphragm. Four piezo-resistors in bridge circuit doped in the measuring diaphragm
change their resistance as a result. The change in resistance causes a bridge output
voltage proportional to the input pressure.

Measuring cell

Pressure connection
Seal diaphragm

il filling

Absolute pressure sensor
Pe Input variable pressure

h = G b3 =

Figure 10 Measuring cell for absolute pressure from pressure series, functional diagram
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Communication structure for

PROFIBUS PA

2

This chapter describes the mode of operation of the device-specific function blocks
with the aid of a graphic block model, which is broken up sequentially into its
individual levels. Knowledge of the physical block is assumed: Therefore it is not

described in this chapter.

2.1 Block model for recording and processing measured

values

The functions of the device are divided into blocks for different areas or responsibility
(Figure 11). They can be parameterized by acyclic data transfer (see chapter 3.2,

pg. 41).
Analog input >
o
p | Pressure measuring | function block
block, absolute pres- _
Sensor | 1 | sure, differential pres-
sura, ™ =
alsa filling level, flow and | = %
_— 7]
=5
@
|l Counter function E
block: [
o
T | Measuring block for
Sensor alectronics temperatiure —=
Local operation
bt = | A display
Figure 11 Block connection diagram for recording and processing measured values
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2.1.1  Pressure measuring block

The pressure measuring block (Figure 11) carries out adjustments to the sensor. lts
initial value is the linearized and temperature-compensated measuring result. For
measurement of the filling level and flow, the required conversions take place here.
An example is the conversion of an input pressure into level or volume for hydrostatic
filling level measurement.

The pressure sensor temperature measurement is also processed here and the
pressure and temperature limits are constantly monitored.

2.1.2 Electronics temperature measuring block

The electronics temperature measuring block (Figure 11) carries out the required
temperature measurement functions and monitors the permitted temperature limits.

2.1.3 Analog input function block

In the analog input function block (Figure 11), the selected measured value is
processed further and is adjusted to the automation task.

Example: For a flow measurement, the volume flow needs to be converted into the

number of containers filled. The output of this block supplies the measured value and
the associated status information to the PROFIBUS.

214 Counter function block

For flow measurement, the volume or mass which has flowed through can be totalled
in the counter function block (Figure 11). Its function, therefore, is very similar o that
of a water clock. The output of this block supplies the total values and the associated
status information to the PROFIBUS.

2.1.5 Local operation and display

With local operation {Figure 11), the desired measured value can be set and
displayed with its physical unit.
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2.1.6 Connection between the blocks using parameters

The output values of the pressure and electronics temperature measuring blocks can
be fed into the analog input and counter function blocks as input values for further
processing. For this, the parameter "Channel” must be set accordingly in the relevant
function block.

Measuring block Qutput value Usable in analog Usable in
(Parameter) input function counter function
block block
Pressure Temperature x
Secondary variable 1 x
Secondary variable 2 x
Primary variable X X
Secondary variable 3 x X
Electronics Electronics X
temperature temperature
Table 2 Connection between the blocks

2.1.7 Parameters for measured value display

The values of the following parameters from the measuring and function blocks can
be presented on the digital display. For this, the parameter “Source for the display”
must be set accordingly (see chapter 4.2.6, pg. 49).

Block Parameter Can be presented on

the digital display

Pressure measuring block Temperature X

Secondary variable 1 X

Secondary variable 2

Primary variable X
Secondary variable 3 X
Mon-linearized X

pressure value

Electronics temperature Electronics X

measuring block termperature

Analog input function block QOutput X

Counter function block: Counter output X
Table 3 Display on the digital display
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2.2 Description of individual blocks

2.2.1  Pressure measuring block (Transducer Block 1)

Figure 12 shows the signal flow of measured values from the measuring cell through
the pressure measuring block (which also processes filling level, flow and sensor
temperature) into the respective output values (temperature, measured value
(primary variable) efc.). The parameters of the individual functions (measuring range,
output range etc.) can be changed via acyclic access.

Parameters via acyclical access
%
53 I —
£g E'E = o & P
EER2a 3 L5 £ -
W BET S 7 m 3 44 @
R E* = = o o
mammel S E-E £ £ =
5 E-E 3 E_:l o'E 3 & =
&EE‘-E 2 o8 i 8 2 g
53558 88 == = g’ fa
Y
E
i}
E = o —
3 2 2 z
wl = ﬁ E
o [=% = m
i | LI
i measuring | EE gz EZ @ g g
i cell ! Z0 ':3 2 xE_ 2 3 o =
! ™ T pont il 0.1
! ' adueimant || SEns00 Linae- Multi-
oo S i =
' i thar)
i T
E Senaor F o -
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Figure 12 Pressure measuring block function groups

Functioning mode

The non-linearized pressure value first of all passes through an adjustment. The
resulting corrected pressure value is checked for its sensor limits. If the limits are
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exceeded, this results in a "Bad" status and the error message “Error in recording
measured value”. The corrected pressure value is stored in Secondary variables 1.

Mext, it undergoes normalization, whereby the input signal is mapped onto the
range 0 to 1 (percent/100). The normalized pressure value is stored in Secondary
variables 2.

After this — depending on the measuring task — it goes through one of four types of
linearization (see following chapter). The scaling maps the normalized and
linearized measured value (pressure, level, volume or volume flow) onto the actual
process value using the specification of the operating range. This is stored in
measured values (Primary variables).

By multiplying by the density, for a volume flow, the mass flow can be calculated
It is stored in Secondary variables 3.

The pressure sensor temperature value is available in the "Temperature”
parameter.

2.21.1 Type of linearization function group

The normalised pressure is passed through linearization algorithms, which are
presented in Table 4, to adjust it to the relevant process requirements. The algorithm
is changed using the "Characteristic curve type" parameter.

Characteristic curve

Application point of
he root function
1 type

Creep qguantity-

! suppression T etc.

Limear

Figure 13 Linearization type function group
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Measuring Linearization | Characteris- Description
task symbol tic curve type
Pressure - Linear Mo linearization
measurement
Filling level: - Linear Mo linearization
Level
Filling level: User- Linearization of container
Wolume defined characteristic curves.
{table) The relationship between filling level
and volume is described by a
maximum of 31 points with any
intervals.
Flow: Mass-/ Extracted | Root extraction of the input value for

Wolume flow
without
carrection

measurement according to the
screening method.
Additional parameters for the root

function

Root function application point and
creep quantity suppression, see
Table 5

Extracted | Root extraction of the input value for
and table | measurement according to the
screening method with linearization.
For the screening method, the high-
est level of accuracy is achieved
when the cperating point is at the
design point. If there are deviations,
the measured deviation also
increases, therefore the measuring
accuracy is corrected using a charac-
teristic curve with a maximum 31
points.

Flow: Mass-/
valume flow
with
carrection

NEIN RN

Table 4 Linearization functions available

Table 5 describes the manufacturer-specific parameters, which are used in the flow
measuring type to supplement the root function. See also PROFIBUS profile
parameters in the Appendix.

To enter a characteristic curve, select the characteristic curve type "User-defined
(table})". Enter the “Mew number of interpolation points”, which you subsequently
want to enter.

The interpolation points must always be entered in pairs. For each point x[n] in the
operating range, a point y[n] is required.

The device checks between which two interpolation points the pressure (secondary
variable 1) related to the measuring range lies and uses the characteristic curve sec-
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tion (straight line) to map the pressure to the measured value (primary variable) in
the operating range.

Oparating range {y)
F Y *15135]

[8].y1%]

e.q. Volume measurad L
value {primary varable)

3.3

A[2]w2]
s[15{1]
0¥
S .
Pressure MMeasuring
{secondary variable 1) range (x)

Figure 14 Entry of user-defined characteristic curve using interpolation points x(i), v(i)

Parameter Description
Application point of the Thizs parameter determines the flow point in %, below which
root function the differential pressure is set in a linear relationship to the
flow.
Creep guantity This parameter determines the flow point in %, below which
suppression the flow becomes 0.
Table 5 Manufacturer-specific parameters for flow measurement
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2.21.2 Units for the pressure measuring block

2.2.2

28

In the pressure measuring block, there are four different points where you have the
possibility of selecting units. Depending on the measuring type, units from the
following measuring functions are permitted:

Variable Measuring type
Pressure | Filling Volume Volume flow Mass
level flow
Mon-linearized P P F P P
pressure value
Secondary variable 1 P P P P P
Measured value P L W F
{Primary variable)
Secondary variable 3 | — - - M
Table 6 Owerview of the available units
P: Pressure
L: Filling level
Ve Volume
F: Volume flow
M: Mass flow

For all measuring types, you can set the unit “%" as a measured value (primary
variable).

For all measuring types, secondary variable 2 has a standardized value of 1. The unit
is fixed as “none”.

For each of the measuring functions P, L, ¥, F and M, the physical units are listed in
chapter 4.2.7, pg. 51.

Electronics temperature measuring block

This measuring block is manufacturer-specific and is not described in the profile. Itis
responsible for monitoring the internal temperature of the device electronics and
cannot change the pressure value, only its status.

The permitted limits correspond to those of the permitted ambient temperature. If a
limit is exceeded, the status changes to “GOOD — Active Critical Alarm — High/Low-
limit". The status of the corrected pressure value in the pressure measuring block
(see chapter 2.2.1, pg. 24) receives the status "UNCERTAIN — Value not accurate —
high/low-limit". This action is accompanied by a PROFIBUS diagnostic message
“Electronics temperature too high".

Furthermare, indicators for maximum and minimum values are available (see
chapter 5.2.10, pg. 73)
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2.2.3  Analog input function block

The analog input function block is one of the standard functions of transmitters.
Figure 15 shows the processing of measured values up to the output.

Parameters via acyclical access
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Figure 15 Analog input function block function groups

Functioning mode

The measured value from the pressure measuring block — or a simulation value
given by the simulation switch — undergoes a further normalization (measured
value scaling) and mapping onto the output range using output scaling
(application-specific measured variable).

The signal is then filtered (damping) and checked to see that it is within given limits.
For this, upper and lower warning and alarm limits are available.

If the measured value has the status "bad", the fault logic can output a preset safety
value: This can be set as the last usable measured value or a given substitute value.

Using the target mode selected in mode and status processing you can choose
between output of the automatically-recorded measured value (AUTO setting) or a
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manually-set simulation value (MAN setting). If the function block is not working
(O/S), the preset safety value will also be output.

The analog input function block deals with the numerical value separately from the
physical unit. This means that you can set around 1000 pre-defined units. The most
important are listed in chapter 4.2.7, pg. 51.

2.24 Counter function block

The counter function block is one of the standard functions of transmitters. It is used
for flow measurement. Figure 16 shows the processing of measured values up to the
output values.

Parameters via acyclical access
A
= 2 9
T B wEE=S
5 8 I 3 ZSepiig
F E § £3 EEEE: § 8
3 5 g £ 3% 38832 ¢ £
= L] o h=) = B Lo a .
& E g g 88 283%F 3 o
5 & S & &a 555385 & 2
i ! Lo ! :
| ! ! ! ! | Mode and
i - BALANCED: 1; ] i MAN |Slatus
i Fa T than 1 alse 0; i : =T processing
HEG_CAILY; i z 1 -
Fa<0than 1 alsad; | T
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measuring autpart
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Figure 16 Counter function block function groups
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Functioning mode

The function block processes the measured values from the pressure measuring
block. If a value's status is “bad", the fault behaviour setting decides whether this
value or the last “good"” value is passed on for totalling.

The measured values now pass through fixing of the summation direction, to which
you allocate either forwards, backwards or net counting.

Mext, they are integrated with the time, so that the flow in a given time interval can
be determined, and checked to see that they within the limits. Here, it is also
possible to reset the total to a pre-loaded value.

You can configure the counter function block in such a way that you can reset or pre-
set it not only using the acyclic services but also from the user programme via the
cyclic data traffic. For more details see chapter 3.1.2.1, pg. 34.

UUsing the target mode selected in mode and status processing you can choose
between output of the automatically-recorded measured value (AUTO setting) or a
manually-set simulation value (MAN setting).

The possible units correspond to the volume and mass variables for the pressure
measuring block (see chapter 2.2.1.2, pg. 28).
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System integration 3

3.1 Cyclic data transmission

Using cyclic data transmission, the user data relevant for process automation is
transferred between the class 1 Master (control or automation system) and the
transmitter.

3.1.1 Setting the PROFIBUS address

Upon delivery, the PROFIBUS address is set to 126. You can set it on the device
(chapter 4.2.8, pg. 54) or via the bus, with a parameterization tool such as
SIMATIC PDM or HWKonfig.

The new address only becomes effective after a warm start or if the device has been
disconnected from the bus for a short time.

3.1.2 Configuration

Information on the input and output range, as well as the consistency of the cyclically
transmitted data is defined in the DeviceMasterData file (ODMD file) , tested with the
device's configuration message and, if appropriate, declared to be valid. During the
design, the user data which will be transmitted in cyclic operation is set. This means
that it is possible to optimise the quantity of data to be transmitted. The DMD files for
all common devices are already stored in the Siemens control system, however they
are also accessible over the Internet (http://www.ad.siemens.de/csi_e/gsd) and
can be subsequently imported.
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3.1.21 Configuring the user data

The user data which is made available to the control system or the open-loop
control via the PROFIBUS depends on the desired configuration selected (see
chapter 5.2.3, pg. 63). In principle, it is supplied by the function blocks (see
chapter 2.1.3, pg. 22 fi.) and put together in the following order:

The analog input function block supplies the content of the “Output” parameter, the
counter function block supplies the content of the "Counter output” parameter. The
configuration allows you to select the function block from which output data will be
transmitted:

1. Output andfor
2. Counter output

For the "Counter output” parameter, you can add the following additional functions:

3. Reset counter output
4. Operating mode

Using "Reset counter output’, you can reset the integrator from the operator
programme and change its functioning mode using “Operating mode".

NOTE
[@ For STEP 7, the configuring tool is HW-Konfig. For STEP 5, it is
|

Function byte | Userdatasent | Userdata,sent Meaning depending on
block/ to the Master by the Master further parameters
Parameter
Analog 1.-4. | Measured value | - Pressure, level
inputioutput Yolume, mass flow
5 Status

Yolume flow,
Sensor temperature
Electronics temperature

Counter/ 6.-9- Measured value | --- Mass or volume
counter
CIIJtpLJt 5. Status

Table 7 User data, depending on the function block selected
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Additional | byte | Userdatasent ~User data Meaning
function to the Master sent by the
Master
Reset 1. - Reset counter Counter reset function
counter output 0: Mormal operation of the
output counter Integration is
running
1: Stop integration and
reset integrator to 0
2: Stop integration and
preset integrator with the
pre-loaded value
Operating 2. - Operating mode | Counter operating mode
mode 0: Met counter, count
upwards and downwards
1: Forward counter.
2: Backward counter
3: Stop count
Table 8 User data depending on the additional functions selected for the counter output

function block
3.1.2.2 Transmission of user data via PROFIBUS

The user data is continuously updated by the cyclic service of PROFIBUS.

Bits 7 6 5 4 3 2 1 0
byte VZ E
1 27 26 2 2t 23 22 21
E M
2 20 2-1 22 28 21 2-° 2.5 2-7
i
5 2_3 2_9 2_1& 2_'11 2_12 2_13 2_11 2_15
i
4 2_'113 2_1? 2_13 2_'19 2_1"3 2_21 2_22 2_23
Table 9 Floating point illustration for the measured value according to |EEE standards

WZ: preceding sign; 0 = positive, 1 = negative
K- Mantissa
E: Exponent
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3.1.2.3 Status

Status provides information about:

1. the usability of the measured value in the user programme
2. the device status (self-diagnosis/system diagnosis)
3. additional process information (process alarms)

The coding of the status byte is listed on the following pages. In addition, possible
causes of an error are given, along with measures to remove it.

Hex Digital PDM display Cause Measure
display
&0 G_128 aae Mormal operation ==
84 G_132 update evant A parameter relevant for Mote to the control system
the behavior of the device
has been changed . The
display is extinguished
after 10 =.
&9 G_137 Fallen below Fallen balow |ower Comect armor using user
wiarming limit parameaterized waming PO TN,
lirmit.
8A G_138 Warning limit Upper parameterized Comect armor using user
excaadad warning limit exceeded. Drogranime.
&0 G 141 Fallen below Fallen balow |ower Comect armor using user
alarm limit parameterized alarm limit. | programme.
8E G_142 Alarm limit Upper parameterized Correct error using user
excaadad alarm limit excaaded. DrOgranme.
Ad G_164 Maintenance Maintenance interval has Maintenance work,
raquired axpirad: Calibration or calibration of the
SErvice alectronics or servicing of
the measuring cell is
required.
Table 10 Status coding for "Good quality”

38
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Hex Digital PDM display Cause Measure

display

0a B 000 - Iz used if no other -—

information is available.
04 B_004 Configuration Adjustment range too Repaat the adjustiment
eror small process with pressure
values which are further
apart from one anothar.
0B B 011 Bad, not connec- | Variable s not calculated Coarract the "Measuring
ted, value con- transducar type” setting
stant

oc B 012 Bad, device error Device has an irepara- Replace the electronics.

ble error

0F B 015 Dewles arror, Dewvlce has an irreparable | Change the alectronics.

value constant BITOT.

10 B 016 Sensor error Sensor shows arror. Have the measuring cell
checked by service
parsannel.

1 B 017 Sensor ermor, Megative pressure oo Inerease the prassure ina

Fallen below limit high Fallen bedow lower pozitive direction.
value overoad limit
(<-20% of
naminal measuring range).
12 B 018 Sensor ermor, Positive pressure loo high Reduce the pressura.
Limit value Upper overlaad limit
excaaded exceaded
[=120% of nominal
measuring range).
1F B 031 Ot of order, The function block ks put For normal operation,
value constant out of order with a target resat the targat mode to
made command. & “AUTO".
parametrized safety value
Iz supplied.
Table 11 Status coding for “Quality bad®
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38

Hex Digital PDM display Cause Measure
display
47 U a7 Last usable Input condition “Fall Safe” | Check the recording of
valua, value Is mat, the parameterized measured valuas.
constant safaty satting is set to
‘keep last valid value”.
458 u_arz Substitute value Use of the totalizer block, | Check the recording of
if the measured value measured data.
status = "Bad” and the
parameterized safety
sotting 2 sot to "keap last
valid value”. The total
value changes. Fault
behavior = Safe oparation
4B U 075 Substitute value Value i not an adtomatic Check the recording of
constant measured value. This measured values.
identifies a
parameterized, static
substitute value or a
presel value.
4F u_a7g Initlal value, value | After run-up, an initial Reject the value In the
constant valua is entered in the USEr prograrnm.
device mamory.
a0 U080 Value inaccurate Unreliable operating Check the operating
parameters or parameters, a.g. the
maintenance alarm permitted ambilant
temperature. Immediate
maintenance work
recguined.
51 U 081 Value inaccurate, Fallen balow lower Increase the pressure ina
fallen balow limit nominal measuring range pozitive direction.
value lirnit {= 10%:)
52 u_gs2 Value inaccurate, Upper nominal measuring | Reduce the pressure.
lirmit valuea range limit has boeen
excaadad excaaded (= 110%)
Table 12 Status coding for "Quality uncertain”
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3.1.2.4 Diagnosis

Alongside status information, the device can also actively report information on its
own device status. Diagnoses are important information, which an automation
system can use to introduce remedial measures.

Standard PROFIBUS DP mechanisms are used to transport diagnosis information
and actively report it to the class —1 Master. For this, FROFIBUS DP provides a
protocol to transmit information which is higher-ranked than user data to the class
—1 Master.

The content of the “Device status” parameter from the physical block is reported and,
in addition, information on whether a change of status has occurred (event arrived!
event gone).

The diagnostic object consists of 4 bytes. For SITRANS P, Series DS lll PA, only the
first two bytes are relevant.

byte Bit | Meaning when "1" Cause Measure
byte 0 | O

1

2

3 Electronics tempe- | The measuring trans- Reduce the ambient

rature too high ducer monitors the temperature to within
temperature of the the permissible range.
measuring transducer
electronics. If this
exceeds B5°C, then
this message is gene-
rated.

4 Memory error During operation, the Replace the electro-
memories for the cell nics and, if necessary,
and the electronics are | the measuring cell.
constantly checked for
check sum errors and
read/write emrors. In
case of error, this mes-
sage is generated.

5 Error in measured In case of a sensor Have the measuring

value recording failure or the overload | cell checked by the

limits being exceeded | service department.
(<-20% or >+120% of
the nominal measu-
ring range)

&

T

Table 13 Diagnostic message
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byte Bit | Meaning when “1" Cause Measure
byte1 | O
1
Warm restart car- The supply current has | Check the cabling and
ried out (goes to "0" | been fed to the device | the power unit.
after 10s) or a warm start has
been triggered using
SIMATIC PDM or the
internal watchdog has
responded.
4 Restart (goes to "0" | The device has been
after 10s) reset to its factory set-
tings.
5 Servicing required A calibration or service | Carry out the calibra-
interval has expired. tion or servicing and
reset the messages
using SIMATIC PDM.
ID number changed | You have changed the | Carry out an adjust-
parameter PROFIBUS | ment of the configura-
Ident Mumber during tion data (change of
cyclic operation. The G3D), so that it is con-
device is reporting the | sistent with the ldent
violation of the Ident number set in the
number and showing device.
you a preliminary
failure warning. In the
case of a warm restart,
the device will no lon-
ger participate in cycli-
cal communication of
reference data without
achange in the system
configuration.
Table 13 Diagnostic message
NOTE

to test the reaction of the automation system to errors.

The device status can be simulated with the aid of SIMATIC PDM. This allows you
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3.2 Acyclic Data Transmission

Acyclic data transmission is mainly used for transmitting parameters during
commissioning, maintenance, batch processes, or for displaying further variables
which do not take part in cyclic user data traffic (Example: Mon-linearized pressure
value).

Data traffic occurs between a class-2 Master and the field device with so-called C2
connections. So that several class-2 Masters can simultaneously access the same
transmitter, the device supports up to four C2 connections. However, you must
ensure that they are not writing to the same data.

3.3 SIMATIC PDM

SIMATIC PDM is a software package for designing, parameterizing, commissioning,
diagnosing and maintaining the SITRANS P, Series DS Il PA and other process
devices.

SIMATIC PDM contains a simple process monitoring of the process values, alarms
and status signals of the device.

Using SIMATIC PDM you can

« display,
»  sef,
= change,

= compare,

= check the plausibility of,
+ manage and

* simulate

process device data.
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Local operation and display 4

4.1 General operating instructions

You can operate the device locally using the keys [M], [T] and [4] (Figure 21). These
are accessible when you loosen the two screws on the protective cover and lift it up.
The cover must be closed again after operation.

Under normal circumstances, the device is in the “measured value display” mode.
You can select a mode using the [M]key. You can change a value in a mode using
the keys [T] and [4]. By pressing the [M] key again, you switch to the next mode,
whereby the setting is transferred, if it has been changed. Exceptions to this
procedure are described in the following paragraphs.

411 Digital display

The digital display is used to locally display the measured value (1, Figure 17) and
associated information, e.g. limits being reached.

Measured value 1
Unit'error code

Root display (flow)
Mode/key disable

Lower senzor limit reachad
Sign for measurad value
Upper senzor limit reachad
Communication indicator

OO o= 0 Oh e L RO =
o =7 =l (==}

u;.:.('-i-?'

Figure 17 Structure of the digital display
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4.1.2 Measured value display

The measured value display consists of five 7-segment fields with a sign (6, Figure
17) and overflow indicator (5 and 7). The measured value is displayed in a unit which
can be selected. Additional symbols give you further information:

l Upper warning, alarm or sensor limit reached.
l Lower waming, alarm or sensor limit reached.

Communication active. This symbol becomes active for at least 0.3 s and represents
communication currently taking place in terms of acyelic and/or cyclic data transmis-
sion.

4.1.3 Unit display

The unit display consists of five 14-segment fields to represent the physical unit.

(SO0

Figure 18 Examples of measured value displays
4.1.4 Error signaling

If hardware or software errors occur in the transmitter, the "Error” message appears
in the measured value display. A status code is displayed in the unit display (see
chapter 4.2.2, pg. 47 and chapter 3.1.2.3, pg. 36), which indicates the type of error.
This information is also available via the PROFIBUS interface.

Frror

Figure 19 Error message, example “Sensor error”
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Mode display

The mode display consists of two 7-segment fields which, in local operation, display
the currently selected mode. In the following example (Figure 20) a damping of 0.2 5
has been set in mode 4.

1 numercal value

2  Physical unit
3 Mode display n‘E 1

Figure 20 Example of a mode display

If no mode is selected, the digital display will be in the measured value display
function. In this function, the mode display (3) can display

+ active simulation "Si" (see chapter 5.2.8, pg. 70)
« active operator input inhibit “L", “"LC", “LA", “LL" ({see chapter 5.2.15, pg. 77)

Operation with the keyboard

The position of the keyboard is as shown in Figure 21. You can use it to locally
parameterize the transmitter. You can select and execute all the functions described
in Table 14 with settable modes ([M] key). These are available as part of an extended
range of functions via PROFIBUS (see chapter 5, pg. 58).

1 3 q 5
1
I—SPAN—|—|
I I
i E il
----------------------------- " S
M T g
[—ZERDJ
Symbois lor
inpul keys
(see flange)
1 Digital desplay
2 Connecting plug
for digital display
3 Mode key
4 Inerement kay T
5 Decramenl key 1 2

Figure 21 Position of the keyboard (three input keys)
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The keylock (see chapter 4.2.5, pg. 49) must be released for keyboard operation.

If you hold down a key for longer than 1 s, a repetition function will be activated,
which corresponds to around four key presses per second.

If more than 2 minutes have elapsed since a key was last pressed, the setting is
saved and the measured value display is returned to automatically.

Mumerical values are always set from the least significant digit still displayed. In
the case of an overflow in key repetition mode, the device switches to the next
significant digit and only this one continues to be counted. This allows rapid
rough setting of a wide range of figures. For fine setting, you have to release the
[T)or[{] key and press it again. Exceeding of the upper or lower measured value
limits are represented on the display by T or | .

Inthe case of disabled operation, it is possible to read parameters, but an attempt
to change anything will be rejected (error code F_001. see chapter4.2.2, pg. 47).

Function,

Parameter in PDM

Mode Key function Display, explanations

M| M1 1 [Mand [l

“Position correction

Measured value display Display of the measured value selected in
Moda 13
Error dizplay Errar, if ransmitter disturbed
Electric damplng, timea 4 graatar smallar time constant Tgg in 2
constant Setting range: 0.0 to 100.0
Zero point adjustment 7 = - exacula
w2

Kay andior function 10 change 5s For locking variants see Table 32, pg. 77
disable release

Source of measured value |13 salact from saveral display desired measuring result

dizplay possibilities

Physlcal unit 14 salact Physical units

bug addrass 15 higher lowwer Uzer address on PROFIBUS (0. 126)
Device operating mode 16 change Selaction of device operating mode

- conforms to profile 1 Al

conforms to profile with extensions
Pravious device SITRANS P/PA

- conforms to profile 1 AL 1 TDT

Decimal point 17 change Position of decimal point in the display
Zera paint adjustment 18 - - Display of the remaining available measuring
range

LT adjustment 18 Praset Preset execuie Adjustment of the lower point of the

greater smaller characteristic curve
HI adjustmeant 20 Prasat Presat exacula Adjustrment of the upper point of the

greatar smaller characteristic curve
Table 14 Summary of operating functions using keys
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1. IF*L" appears in the display, the keylock is working.
If the [T] and [L]keys are pressed simultaneously for about 2 =, the displayved value disappears and
the current value appears after about 2 &,

3. If'LA" or "LL" appears after releasing the keylock, there is an additional block on local aperation via
the bus. Chapter 5.2.15, pg. 7T explaing how 1o releasa thiz using SIMATIC PDM. In measuring
mode, if meither “L", “LA™ nor “LL" appear in the mode display, local operation is possible.

4. Ifthe symbol T or 4 appears an the left-hand edge of the display, the measured pressure valua is
outside the sensor limits, or the parameterized warning or alarm limits have been reached.

4.21 Measured value display

In the "Measured value display"” function, the measured value selected in Mode 13 is
displayed. The physical unit is set in Mode 14, and the position of the decimal point
in Mode 17.

4.2.2 Errordisplay

Ewvery measured value which can be diplayed is given a status to identify its quality.
If ts is classified as "Bad" or "Uncertain®, the text "Error” alternates with the measured
value in the display and the status code altermates with the unit.

If the status is not equal to 128 (BOH) — irrespective of error signaling — its content is
displayed as a decimal figure with preceding quality classification in the unit display.
The status display has priority, therefore the physical unit is not visible at this

moment.

Examples:

B _000: Quality bad (Bad), no further information available
B_016: Quality bad (Bad), sensor error

U 075: Quality uncertain (Uncertain), replacement value
G 138 Quality good (Good), warning limit exceeded

The status codes can be found in chapter 3.1.2.3, pg. 36.
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In the case of exceptional events, error messages can appear during local operation
and are displayed for around 10 s after the occurrence of the error:

Error code Meaning Measure
F_001 Local oparation disabled Realease write protection
F_002 Change of bus address not possible as End communication with class 1
the device = exchanging data with class haster.
1 Master
F_003 Change of device oparating made not End communication with class 1
possible as device is exchanging data Mastor.

with class 1 Master

F_004 Display overflow Check the physical unit and decimal
point position settings, and adjust
them to the current measured value.

F_005 Value is read only -
F_006 Adjustent unsuccessiul Check adjustment range, repeat
procedure.

F_oo7 Measurements across whole measuring Check measuring range, if necessary
range no longer possible after zero point reduce inconsistency.
adjustrment.

F_008 Local oparation has been blocked with Sel the “Local oparation” paramater (o
SIMATIC PDM “enabla” with SIMATIC PDM

Table 15 Error messages available

4.2.3 Mode 4: Electric damping

You can set the time constant of the electric damping in steps of 0.1 s between 0 and
100 s with the input keyboard. This damping acts additionally to the device-internal
basic damping.

s The electric damping is set as follows:
- Set mode 4.
- Select damping with [] or []
- Sawve with [M].

Damping only affects the output of the analog input function block.

424 Mode 7: Zero point adjustment (position error correction)

If the transmitter is installed and ready for operation, outside influences such as
installation location, ambient temperature or installation-dependent admission
pressures (e.g. hydraulic column in the pressure pipe to the transmitter) can move
the original zero point. You can correct this inconsistency here within the following
limits:
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» Differential pressure: -100 % to +100 % of the nominal measuring range

+« Pressure: -100 % (not more than —1 bar, however)
up to +100 % of the nominal measuring range

s Absolute pressure:  Mode 7 disabled.

» You execute a zero point adjustment as follows:
Create pressure alignment.
Set mode 7.
Press [T] and [+] simultaneously for around 2 s.

Depending on the nominal measuring range of the transmitter and the pressure unit
selected, the value 0 appears in the display with the relevant number of decimal
places.

425 Mode 10: Key lock

In this mode, you can protect against unwanted overwriting of data by local
operation.

* You set the keylock as follows:
Set mode 10.
Activate keylock and function disable with [T] and [4]
Save with [M].

L appears in the mode display.
The keylock is released, if you press [T] and [L] for more than 5 s in Mode 10.

4.2.6 Mode 13: Source of measured value display

In this mode, you select the value to be displayed. The selections available depend
on the device function set (in the factory or via the bus).The device function cannot
be set locally.

In SIMATIC PDM this is the “Transmitter type" parameter.

* You select the source of the measured value display as follows:
Set mode 13.
Select the source for the measured value display using [T] or [+]
Save with [M].

The physical unit you can assign in Mode 14 depends on the source of the measured
value display.

The following tables show the sources of the measured value display which you can
select for each device function, and which units are available in each case. The
sources of the measured value display given are the parameters which are
reproduced in chapter 2, pg. 21 and in the table of PROFIBUS parameters in the

Appendix.

SITRANS P, Series DS Il PA
ASEDDO53276-04 49

EFTA01216766



Local operation and display

Source of measured value Assistance in the Units available
display unit display

From analog input function block:

0] - Cutput: ouT Pressure (P) and user-
p
specific (U)

From pressure measuring block:

[1] : Secondary variable 1 SEC1 Pressure (P)
[2] : Measured value (Primary FRIM Pressure (P)
variable)
[3] : Sensor temperature TMP 5 Temperature (T)
[4] : Electronics temperature TMP E Temperature (T)
[7] : Mon-linearized pressure value | SENS Pressure (P)
Table 16 Source of measured value display for absolute pressure, differential pressure

and pressure device functions

Source of measured value Assistance in Units available
display the unit display

From analog input function block:
[0] : Output ouT Volume flow (F) or mass flow
{M) and user-specific (U) )

From pressure measuring block:

[1] : Secondary variable 1 SECA1 Pressure (P)

[2] : Prinary variable FRIM Volume flow (F)
[3] : Sensor temperature TMP S Temperature (T)
[4] : Electronics temperature TMP E Temperature (T)
[5] : Secondary variable 3 SEC 3 mass flow (M)
[7] : Men-linearized pressure value | SENS Pressure (F)

From counter function block

[6] : Counter output TOTAL Yolume (V) or mass flow {EM]‘]

Table 17 Source of measured value display for flow device function

*) The possible selections for physical units are also determined by the channel setting
{mass or volume) of the analog input and counter function blocks.
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Source of measured value

Assistance in the

Units available

display unit display
From analog input block:
[0] : Output ouT Filling level (L) and user-
specific ()
From pressure measuring block:
[1] : Secondary variable 1 SEC 1 Pressure (P)
[2] : Prinary variable PRIM Filling level (L)
[3] : Sensor temperature TMP S Temperature (T)
[4] : Electronics temperature TMP E Temperature (T)

Table 18

Source of measured value display for filling level (level) device function

Source of measured value

Assistance in the

Units available

Table 19

4.2.7 Mode 14: Physical unit

display unit display
From analog input block:
[0] : Output ouT Volume (V) and user-specific
From pressure measuring block:
[1] : Secondary variable 1 SECAH Pressure (P)
[2] : Prinary variable PRIM Volume (V)
[3] : Sensor temperature TMP S Temperature (T)
[4] : Electronics temperature TMF E Temperature (T)

Source of measured value display for filling level {volume) device function

The physical unit is set by selecting one option from a list. The group of units you can
select from depends on the source of the measured value display (Mode 13):

» You set the physical unit as follows:

- Set mode 14. The identifier of the current unit appears in the measured value
display, and the associated plain text appears in the unit display.

- Select a unit using [T] and [{]

- Save with [M].

The following tables show the physical units available in each measuring type.
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Unit 1D Display
Unit D Display
1 1038 L
Pa 1130 Pa . 1030 o
MPa 1132 MPa - 1040 -
kPa 1133 KPa " ot T
hPa 1136 hPa 3 1042 .~
bar 17 bar i 1043 FT3
mbar 1138 mbar Yda 1044 va3
t 1139 T
o or pint (US) 1046 Pint
at 1140 ATM
m quart (US) 1047 Quart
i 1141 Ps
pe US gallon 1048 GAL
: 1144 Gl cm2
glem imp. gallon 1049 IMGAL
kglcm? 1145 KGem2
glcm e bushel 1050 BUSHL
inH 1146 INH2O
nH;0 barrel 1051 bbl
inHz0(4°C 1147 INH20
nH0(4°C) barrel liguid 1052 bl
mimH; 0 1149 mmH20
z Table 22 Available units for velume (V)
mmH,O(4°C) 1150 mmH20
ftHo0 1152 FTHZO
inHg 1155 IN HG
Unit [n] Displ
mmHg 1157 mm HG N 'splay
3s 1347 35
Table 20  Available units of pressure (P) m m
mimin 1348 m3im
m3h 1349 mah
Unit D Display me/d 1350 ma/d
u 1010 u lis 1351 LS
cim 1012 om Ifrmin 1352 Limin
mm 1013 mm Iih 1353 Lih
t 1018 FT Iid 1354 Lid
in 1019 IN Miid 1355 ML/d
yd 1020 Y fttis 1356 CFs
Table 21 Available units for filling level ft %/min). 1357 CFM
{L, level il'lfﬂrl"l"latiﬂl'l} ft¥h 1358 CFEH
ft%id 13589 CFD
Unit D Display US gallonis 1362 GALIS
US gallonimin 1363 GPM
m? 1034 m3 9
US gallon/h 1364 GAL
dm? 1035 dm3
US gallonid 1365 GALd
e’ 1036 emd
bbilis 1371 bbUS
mm? 1037 mm3
) : Table 23 Available units for
Table 22 Ayailable units for volume (V) Volume flow (F)
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Unit ID Display Unit 1D Display
Bbl/min 1372 bbl'm STon'h 15336 STh
bk 1373 bl STonfd 1337 STid
bbl'd 1374 bblid LTonfs 1338 LT/5
Table 23 Available units for LTon/min 1339 LTim
Wolume flow (F) (Forts.) LTor/h 1340 LTh
LTon/d 1341 LT
Table 24 Available units for mass flow (M)
Unit D Display
o's 1318 &S
o/min 1319 G/min Unit 1D Display
g'h 1320 Gih kg 1088 kG
oid 1321 Gid q 1089
kg's 1322 KGis 1 1042 T
ka/miln 1323 KG/m oz 1093 oz
ka'h 1324 KGih b 1094 b
kgid 1325 KeA STon 1095 STon
e 1326 s LTon 1096 LTon
i o2 Timin Table25  Available units for total
t'h 1328 Tth mass flow (ZM)
tid 1329 Tid
Ib's 1330 Ib'S - -
Efrvir 1331 Ibrmy Unit o Display
(=N} 1331 Ibh K 100 K
Ibid 1332 Ib/d < 100 =¢
STonis 1334 ST/S F 1002 sF
STonimin 1335 STim R 1003 R
Table 24 Available units for mass flow (M) Table 26 Avaliable units of tamperature (T)
Unit ID Display
any 1985 Max. 16 characters
For more than 5 characters, display iz as light writing.
Input of the characters to be displayed is possible via bus.
% 1242 %,
Table 27 Available user-specific units (U)
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NOTE

n% The profile allows a much greater number of possible units. Particularly for the
analog input function block, it is not limited to certain physical values. If you have
selected a unit which is not contained in the valid list, e.g. using SIMATIC PDM,
the current measured value is output in the measured value display with no
dimension.

428 Mode 15: PROFIBUS address

In Mode 15, you set the user address of the device on the FROFIBUS. The permitted
range is from 0 fo 126

The PROFIBUS address is set as follows:

Set mode 15. The user address currently set appears in the measured value
display.

Change this, within the framework of the permitted range, using [T] and [4].
Save with [M].

NOTE

[@ Ensure that you are not changing the address of the device during operation of
your system. Otherwise, the device can no longer be contacted from the user soft-
ware.

429 Mode 16: Device operating mode

In relation to its behavior towards the DP Master, the SITRANS P, Series DS Il PA
device recognises three operating modes:

[0] conforms to profile: can be exchanged for transmitters according to
PROFIBUS-PA profile 3.0 with analog input function block (without counter)

[1] conforms to profile with extensions full functional range of the SITRANS P,
Series DS Il PA with analog input and counter function blocks
(supply status)

[2] can be exchanged for the forerunner device SITRANS P/PA

[128]conforms to profile: can be exchanged for pressure transmitter according to
PROFIBUS-PA profile 3.0 with analog input function block and counter.

The device operating mode is set as follows:

Set mode 16. The current device operating mode (0, 1, 2 or 128) appears in
the measured value display

Select the desired device operating mode using [T] and [{]
Save with [M].
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NOTE
[@ Each device operating mode has a particular device master data file assigned to it.

[0]: pa_29700.gsd or pa_39700.gsd
[1]: siemB0AB.gsd
2):  sip1804B.g=d
[128): pa_29740.gsd or pa_39740.gsd

If the configuration of your PROFIBUS-PA channel does not correspond to the
device operating mode set, the device will not pick up the cyclic data exchange.
Successful connection is confirmed by the communication display [o] at the top left
of the digital display (see Figure 17, pg. 43).

4.2.10 Mode 17: Position of the decimal point

Measured values can be displayed to up to 4 decimal places.
The decimal point is shifted as follows:

Set mode 17. A form with the current position of the decimal point appears in
the measured value display.

Select the desired display format using 1] and [{]
8.8888 88.688 B888.88 8688.8 88888

Save with [M].

CAUTION
A — If you place the decimal point too far to the right, the resoclution of the display

can turn out too low, i. e. the displayed value always remains 0.

— If you place the decimal point too far to the left, an overflow of the display can
occur. In this case, instead of the measured value, the character string
9.9.9.9.9 is output and the error code F_004 is displayed.

4.2.11 Mode 18: Zero point adjustment display

In this mode, the measuring range (positive pressure) which remains after the zero
point adjustment (Mode 7) or the adjustment process (Mode 19 and 20) is displayed.

You display the current adjustment range as follows:

Set mode 18. The current adjustment range is displayed.
Close with [M].
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4.2.12 Mode 19: LO adjustment

5

In this mode you can change the slope of the characteristic curve. The characteristic
curve rotates around the HI setting point. This function replaces the zero point
adjustment (Mode 7), which is not permitted on absolute pressure transmitters.

You determine the unit in which you want to make the adjustment by setting the
source of the measured value display (Mode 13) to 7 (non-linearized pressure value,
SENS) and selecting the desired pressure unit with Mode 14.

NOTE

Changing this setting can constrict the measuring range to such an extent that the
permitted sensor limits can be damaged by only a slight change in pressure.

You execute a LO adjustment as follows:

Set mode 19. The value of the last adjustment process appears on the display
with the associated unit.

If you only want to view this information, you can leave the mode by pressing
[M], otherwise you now apply the reference pressure.

Press [*] or [¢] The measured value display switches to the current measured
pressure value. Using [1] and [{] you can input the value of the reference
pressure starting at this value.

Press [T] and [4] simultaneously and hold for 2 s to execute the adjustment.
If the adjustment has been successful, the current measured value is
displayed, which should correspond to the adjustment value if it is still close to
the reference pressure.

If the two adjustment points are too close to one another, F_006 is displayed.
The smallest adjustment range depends on the nominal measuring range.
Select either a higher reference pressure in Mode 20 or a lower reference
pressure in Mode 19,

As long as Mode 19 is active, this process can be repeated any number of
times.

Save with [M].
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4.2.13 Mode 20: HI adjustment

In this mode you can change the slope of the characteristic curve. The characteristic
curve rotates around the LO setting point.

You determine the unit in which you want to make the adjustment by setting the
source of the measured value display (Mode 13) to 7 (non-linearized pressure value,
SENS) and selecting the desired pressure unit with Mode 14.

NOTE

ng Changing this setting can constrict the measuring range to such an extent that the
permitted sensor limits can be damaged by only a slight change in pressure.

You execute a HI adjustment as follows:

Set mode 20. The value of the last adjustment process appears on the display
with the associated unit.

If you only want to view this information, you can leave the mode by pressing
[M], otherwise you now apply the reference pressure.

Press [*] or [¢] The measured value display switches to the current measured
pressure value. Using [1] and [{] you can input the value of the reference
pressure starting at this value.

Press [T] and [4] simultaneously and hold for 2 s to execute the adjustment.
If the adjustment has been successful, the current measured value is
displayed, which should correspond to the adjustment value if it is still close to
the reference pressure.

If you switch to the measured value display, without taking into account a
sufficiently large adjustment range, the pressure status becomes “bad" B_004.
The fault logic of the function block becomes active and the output leads to an
“uncertain” value (U_0xx, depending on the setting).

If the two adjustment points are too close to one another, F_006 is displayed.
Select either a higher reference pressure in Mode 20 or a lower reference
pressure in Mode 19,

As long as Mode 20 is active, this process can be repeated any number of
times.

Save with [M].
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Functions/Operation via 5
PROFIBUS-PA

For operation via PROFIBUS-PA it is necessary to use PC software such as
SIMATIC PDM. Please consult the appropriate operating instructions or online help
for details of how to operate this. The full scope of functions of the SITRANS P,
Series DS |l PA is available via PROFIBUS-PA communication.

5.1 Measuring operation

In measuring operation, measured values such as pressure, filling level or flow are
provided via the PROFIBUS interface. PROFIBUS-PA communication is signaled on
the digital display by the communication character [o] (see chapter 4.1.1, pg. 43).

5.2  Settings

The SITRANS P, Series DS Il PA handles numerous measuring tasks. You only
need to carry out the following settings:

« Settings using a configuration tool, e.g. STEP 7, HW-Konfig: Here, you select the
desired configuration according to which the cyclically transmitted user data will
be structured (see chapter 3.1.2.1, pg. 34).

» Settings using SIMATIC PODM: Here you set parameters which also influence the
cyclic user data.

If you are setting a new device, you select the measuring type — e.g. pressure or
filling level — and obtain corresponding preset parameters in the SIMATIC-PDM
interface. The following paragraphs only apply to those which you have to
additionally set yourself.
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In general, we recommend the following procedure:

« First of all read the current settings from the device, by initiating the action “Load
to PG/PC",

+ Check the current settings,

s Change the required settings,

» Load the parameter settings into the device and also save the parameter seftings
offline.

521 Pressure measurement

s Select the desired configuration “Output”.

« Connect a device with the measuring type "Pressure”, “Differential pressure” or
“Absolute pressure, differential pressure series”.

Start SIMATIC PDM. Special parameter settings are not required.

5.2.2 Filling level (level, volume and mass) measurement

s Select the desired configuration “Output”.
+ Connect a device with the measuring type "Filling level”.

Depending on whether you want fo measure a level, volume or mass, carry out the
following seftings.

5.2.21 Level measurement

« Start SIMATIC FDM and create an association between the pressure to be mea-
sured (measuring range) and the level to be recorded (operating range), by set-
ting the following parameters:

» Input
» » Transducer block 1
Measuring transducer type: Level

» » » Measuring range
Initial value, final value:

» » » Operating range
Unit: Unit of length [m, cm, mm, ft, in, yd]
Initial value, final value

» Create an association between the measured level value and the initial value, by
setting the following parameters:
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Output
» » Function block 1 — analog input
Channel: Measured value (primary variable)
» » » Measured value scaling
Initial value, final value: as for operating range
» » » Output scaling
Unit, initial value, final value: as for operating range

E

You can also adjust the output to the other process variables (see Chapter 5.2.4,
p. 67). Associate the desired unit and the initial and final values in accordance with
the measured value scaling with the parameters under the heading Output scaling.

5.2.2.2 Volume measurement

-

Start SIMATIC PDM and create an association between the pressure to be mea-

sured (measuring range) and the volume to be recorded (operating range), by
setting the following parameters:
» Input
» » Transducer block 1
Measuring transducer type: Volume
» » » Measuring range
Initial value, final value:
» » » Operating range
Unit: Unit of volume [ma, dm3, cm
Initial value, final value

3, mm= J.]

If your container does not have a linear relation between the level and the vol-
ume, you can also specify a characteristic curve:

Input
» Transducer block 1
» » » Characteristic curve
Characteristic curve type: User-defined (table)
» » » Interpolation points
Mew number of interpolation points: max. 31
¥[n] measuring range: Pressure value
y[n] operating range: Associated volume value

= =

Create an association between the measured volume value and the initial value,

by setting the following parameters:

» Output
» » Function block 1 — analog input
Channel: Measured value (primary variable)
» » » Measured value scaling
Initial value, final value: as for operating range
» » » Output scaling
Unit, initial value, final value: as for operating range
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You can also adjust the output to another process variable (see chapter 5.2.4,
pg. 65). Associate the desired unit and the initial and final values in accordance with
the measured value scaling with the parameters under the heading Output scaling.

5.2.2.3 Mass measurement

Start SIMATIC PDM and create an association between the pressure to be mea-
sured (measuring range) and the volume to be recorded (operating range), by

setting the following parameters:

» Input
» » Transducer block 1
Measuring transducer type: Volume

» » » Measuring range
Initial value, final value

» » » Operating range
Unit: Unit of volume [ma, dm3, c:m"], mm= J.]
Initial value, final value

-

# |f your container does not have a liner relation between the level and the volume,

you can also specify a characteristic curve:

» Input
» » Transducer block 1
» » » Characteristic curve
Characteristic curve type: User-defined (table)
» » » Interpolation points
Mew number of interpolation points: max. 31
¥[n] measuring range: Pressure value
y[n] operating range: Associated volume value

Create an association between the measured mass value and the initial value,
by setting the following parameters:

» Output
» » Function block 1 — analog input
Channel: Measured value (primary variable)
» » » Measured value scaling
Initial value: Initial value of operating range * density
Final value: Final value of operating range * density
» » » Output scaling

Unit: Unit of mass [kg, g,t...]
Initial value: Initial value as for measured value scaling * density

Final value: Final value as for measured value scaling * density

-

You can also adjust the output to another process variable (see chapter 5.2.4,
pg. 65). Associate the desired unit and the initial and final values in accordance with
the measured value scaling with the parameters under the heading Output scaling.
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5.2.3 Flow measurement

» Select the desired configuration with the configuration tool
(see also chapter 3.1.2.1, page 36):

Desired configuration Measuring type

Output Current flow/time

Counter output Flowed volume or flowed mass over a time
period

Output, counter output Current flow/time,
flowed volume or flowed mass over a time
period,
Reset counter output {using SIMATIC PDM)

Output, counter output, reset counter Current flowtime,

output flowed volume or flowed mass over a time
period,
Dose

Output, counter output, reset counter Current flow/time,

output, operating mode flowed volume or flowed mass over a time
period,
Dose,

Control operating mode of the counter (net,
forwards, backwards, stop count) from the
UsEr program

Counter output, reset counter output Flowed volume or flowed mass over a time
period,
Dose

Counter output, reset counter output, Flowed volume or flowed mass over a ime
operating mode period,

Dose,

Control operating mode of the counter (net,
forwards, backwards, stop count) from the
UsEr program

Table 28 Desired configuration for flow measurement

+ Create a device with the measuring type “Flow".

+ Start SIMATIC PDM and create an association between the pressure to be mea-
sured (measuring range) and the volume or mass flow to be recorded (operating
range), by setting the following parameters:

# Input
» » Transducer block 1
Measuring transducer type: Flow

SITRANS P, Series DS Il PA
ASEDDO53276-04 63

EFTA01216780



Functions/Operation via PROFIBUS-PA

» » » Measuring range
Initial value: 0
Final value
» » » Operating range
Unit: Unit of volumefunit of time [m3/s, m%h, Is, ...]or
Unit of mass/unit of time [kg/s, t'min, ..]
Initial value: 0
Final value
» » » Characteristic curve
Characteristic curve type: Extracted

« Torecord the current flow, use the function block 1 — analog input. Create an
association between the measured flow value and the initial value by setting the
following parameters:

» Output
» » Function block 1 — analog input
Channel: Measured value (primary variable)

» » » Measured value scaling
Initial value, final value: as for operating range

» » » Output scaling
Unit, initial value, final value: as for operating range

» Torecord the flowed quantity (mass or volume), use the counter function block.

» Output

» » Counter function block
Channel: Measured value (primary variable)
Unit {counter)

s If your reference configuration does not contain the operating mode settings
(reset counter or operating mode), you should also set the following parameters
using SIMATIC PDM:

» Output
» » Counter function block

» » » Operating mode
Operating mode: [Pos. and neg. values | only positive values]

Counter output: Figures.

5.2.3.1 Application point for the root function, creep quantity suppression

If you want to avoid the error which occurs at low flow quantities, there are two
possibilities, which you can also use in combination:

s The application point of the root function determines the point below which the
root function becomes linear.

» Creep quantity suppression sets the measured flow quanity to 0, when the value
falls below the preset limit.

In each case, enter the application point as a % of the operating range (volume flow).
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Figure 22 Application point of the root function and creep quantity suppression

5.2.3.2 Flow measurement correction

If you want to carry out a correction as part of your application (e.g. to take account
of the flow coefficient o and the expansion coefficient &), select:

s Characteristic curve type: Root-extracted and characteristic curve

» Points: For a maximum of 31 points, provide an input value (measured volume
flow) and an output value (corrected volume flow).

5.2.4 Adjustment to the desired process variable

The analog input function block is responsible for mapping the measured value onto
the process value. Mormally, you will want to switch the measured value directly onto
the bus: The input and output range is then taken from the operating range. If,
however, the measured pressure, the filling level or the flow has only an indirect but
linear relationship to the process variable, assign starting and end values for the
input range and for the output range, as described in the following examples:
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Example 1:

You would like to assign the input range 1 to 4 Pa to the output range 0 to 100%.

+ Set the measuring type "Pressure” as outlined in chapter 5.2.1, pg. 60
+« Set the following parameters:

- In the pressure measuring block:
Unit of the measured value (primary variable) Pa

- In the analog input function block:
Input starting value: 1,0
Input end value: 4,0
Output starting value: 0,0
Output end value 100,0
Unit (Output): %

Example 2:

You would like to convert the input range 0 to 400 m? into 200 | barrels. The output
range is, for example, 0 to 2000 barrels.

» Set the measuring type “Volume level” as outlined in chapter 5.2.2, pg. 60.
» Set the following parameters:

- In the pressure measuring block:
Unit of the measured value (primary variable) m?

- In the analog input function block:
Input starting value: 0,0
Input end value: 400,0
Output starting value: 0,0
Output end value 2000.0
Unit {Output): Text
Unit text (Output): Barrels

NOTE

[@ The digital display can only display some of the ASCII character set and cannnot
display all ASCII characters in capitals and lower case. If you enter the lower case
letters f, g, ], p. 9. t, . y, 2 in the parameter “Unit text (Output)”' using SIMATIC
PDM, they can only be reproduced in capitals. The umlauts a, &, i and &, as well
as all ASCI| characters with a coding higher than 125, are reproduced as a block
symbol with all segments turned on. You should therefore avoid language-specific
characters.
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5.2.5 Electric damping

Electric damping acts like a 1st order filter. According to the filter time constant you

preset as Tgs the output has reached 63% of a sudden change in pressure.
Set the following parameter in the analog input function block:

= Filter time constant: Desired time in the range 0 to 100s

5.2.6 Warning and alarm limits

The analog input and counter function blocks each have upper and lower waming

and alarm limits for output or counter output. To prevent unstable display of the

warnings and alarms, you can also provide a hysteresis.

Set the following parameters, according to the process conditions, in the analog input
and/or counter function blocks:

s Limit-value hysteresis
* Upper warning limit

* Upper alarm limit

« Lower warning limit

+« Lower alarm limit

If limits are exceeded, the output/counter output is accompanied by a status value,
which you can evaluate in your user program:

Exceeding of the Status hex. Digital display
lower warning limit 89 G 137
upper warning limit BA G 138
lower alarm limit 8D G_141
upper alarm limit BE G_142

Table 29 Limits and status displays
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Figure 23 Warning and alarm limits
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5.2.7 Fault Behavior

If the measuring block fails, the analog input and counter function blocks can take on
behavior which you have preset. If the output variable of the measuring block is
accompanied by a “bad" status due to an error, e.g. "Bad — sensor error”, the function
blocks actuate fault behavior. The output or counter output is then accompanied by
an "uncertain” status.

52.7.1 Output

Set the fault behavior in the analog input function block:

Fault Behavior Description

The replacement value is taken over to the | The predefined preset safety value is

output value output (status code U_075)

Saving of the last valid output value The last valid output value is output (status
code U_071).

The incorrectly calculated measured value | The bad cutput value is accompanied by

is close to the output. the status which the measuring block

(Fault logic off) assigns to it (B_Oox)

Table 30 Fault behavior of the analog inpout function block

So that you can isclate the cause of the error with fault logic tumed on, separate the
primary or secondary variables including status using SIMATIC PDM.

5.2.7.2 Counter output

Set the fault behavior in the counter function block:

Fault Behavior Description
Stop If there are inputvalues with a bad status,
the counting process is stopped (status
code U_075)
Secure operation The counting process continues with the

last inputvalue before the fault which

was accompanied by a “good” status
istatus code U_072)

Operation The bad measured value is accompanied
by the status which the measuring block
assigns to it (status code B_Oxx)

Table 31 Fault behavior of the counter function block
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5.2.8 Simulation

Simulation functions assist you in commissioning part installations and the transmit-
ter. You can create process values without recording actual values. The range of
values of the simulated process values can be fully utilized: This means that errors
can also be simulated.

From the output of the SITRANS P, Series DS Il PA, you can gradually move closer
and closer to the sensor, to test the measuring and function blocks.

On the digital display, you will see “Si" in the mode display when a simulation has
been activated.

5.2.8.1 Output simulation

With output simulation, you can provide process values for cyclic user data traffic at
the ocutput of the SITRANS P, Series DS Il PA using acyclic write accesses. In this
way, you can test the processing of process values in the automation program

Carry out the following settings:

+ Select output simulation.

» Set the target mode to MAN (manual).

s Enter the desired output value, the quality and the status.
+ Transfer the settings from the program into the transmitter.

You can view the output behavior in e.g. SIMATIC PDM or using a table of variables
(VAT module).

To return to normal operation, you have to set the target mode to AUTO.

5.2.8.2 Input simulation

With input simulation, you can test the adjustment of the measured value to the
desired process variable, the monitoring of your preset process limits, electric
damping and fault behavior.

Carry out the following settings:

s Select input simulation.

+ Set the target mode to: AUTO

« Select the simulation mode "Enable”.

+ Enter the desired input value, the quality and the status.

» Transfer the settings from the program into the transmitter.

You can view the behavior of the output in e.g. SIMATIC PDM.

To return to normal operation, you have to turn off the simulation.

SITRANS P, Series DS Ill PA
70 ASE00053276-04

EFTA01216787



Functions/Operation via PROFIBUS-PA

5.2.8.3 Pressure sensor simulation

With pressure sensor simulation — as a fixed value or as a parameterizable slope
(see Figure 24) — you can test adjustment, checking of the zero point movement,
reaction to sensor limits being exceeded, as well as linearization and mapping onto
the operating range.

With a parameterizable slope you can make the simulation value dynamic. It runs
from a starting value to an end value in a step function, dwelling on each step for the
preset period of time. At the end value, the direction is reversed.

Value A

Full scale Mumber of
e W

Initial
valua

Step length

Figure 24 Parameterizable slope

Carry out the following settings:

# Select pressure sensor simulation.
» Set the simulation mode and the parameters:
- simulation mode “fixed” and pressure value
- simulation mode "slope” and slope parameters
= Transfer the settings from the program into the transmitter.

You can view the behavior of the measured values (primary variables), secondary
variables 1, 2 and 3 and the output in SIMATIC PDM.

To return to normal operation, you have to turn off the simulation.
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5.2.8.4 Simulation of the sensor and electronics temperature

With simulation of the sensor and electronics temperature, you can test, for example,
the influence of too high a temperature on the measuring results;

s Select simulation of sensor and electronics temperature.
+ Continue as for pressure sensor simulation (chapter 5.2.8.3, pg. 71).

You can view the reaction in the status of the measured values (primary variables),
secondary variables 1.2, and 3 and the output using SIMATIC FDM.

To return to normal operation, you have to turn off the simulation.

5.29 Calibration interval and service interval

Two timers are contained in the SITRANS P, Series DS [l PA:

+ atimer for the calibration interval, which you can use to ensure regular calibration
of the electronics,

= a timer for the service interval which draws attention to the fact that servicing of
the measuring cell and its connections will soon be required.

The interval length can be selected. The timers can monitor in two stages and first
issue a warning, then an alarm (see Figure 25).
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Figure 25 Calibration and service intervals
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Set the calibration and service intervals as follows:

» Set the parameters for warning/alarm.
« Enter the time, after which a warning should be issued.

s Enter the additional time after which an alarm should be issued — when a warning
has already occurred.

5291 Warning

As soon as the warning interval has expired, the first monitoring stage issues a
warning. Measured values are accompanied by the status “Good, maintenance
required” and the diagnostic message "Maintenance required” is displayed. SIMATIC
PDM can also display the calibration or service status and the value of the timer.

+ Acknowledge the waming. The diagnostic message is removed and the status is
reset to "Good".

+ Carry out the calibration or service and reset the timer.

5.2.9.2 Alarm

If calibration or servicing is not carried out at the correct time, the second monitoring
stage issues an alarm, which draws attention once again to the fact that maintenance
is urgently required. Measured values are accompanied by the status “Uncertain,

value inaccurate” and the diagnostic message “Maintenance required” is displayed.

s Acknowledge the alarm. The diagnostic message is removed and the status is
reset to "Good".

= Carry out the calibration or service and reset the timer.

5.2.10 Slave pointers

The device contains three pairs of slave pointers with which you can monitor the
three measuring variables pressure, sensor temperature and electronics tempera-
ture for negative and positive peak values. For every measuring variable, one reset-
table and one non-resettable slave pointer saves the maximum and minimum peak
values.

The non-resettable slave pointers document the maximum and mimimum values
which have occurred over the whole life cycle of the device.

The resettable slave pointers are updated manually or when the pressure sensor,

sensor temperature or electronics temperature is simulated (see chapter 5.2.8.3,
pg. 71 and chapter 5.2.8.4, pg. 72).
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Figure 26 Principle display of slave pointers using pressure as an example
5.2.11 Operating hours counter

You can select one operating hours counter each for the electronics and the sensor.
They are activated the first time the transmitter is started.
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5.2.12 Sensor adjustment

Sensor adjustment allows you to calibrate the transmitter. In the same way as
Mode 19 and 20 of local operation (see chapter 4.2.12, pg. 56 and chapter 4.2.13,
pg. 57) you can change the slope of the characteristic curve of each transmitter.

You can determine the course of the characteristic curve using one lower and one
upper adjustment point.

You can change the slope of the characteristic curve to a minimum of 0.9 and a
maximum of 1.1. A larger deviation from a gradient of 1.0 does not lead to the
relevant adjustment point being saved.

The lower adjustment point must be selected to be at least that distance away from
the upper, which will observe the smallest adjustment range.

The smallest adjustment range is displayed in the sensor adjustment dialog and
depends on the measuring range. If, during adjustment, the range falls below the
smallest range set, the measured values are accompanied by the following status
coding:

“Quality bad, configuration error”.

In this case, you should re-adjust the lower or upper adjustment point to give a
sufficiently large adjustment range.

* An adjustment of the lower point is carried out as follows:
Call up the “Sensor adjustment” dialog.
Apply the reference pressure for the lower adjustment point.
Enter the value of the reference pressure in the “Lower adjustment point” field.
Click on "Transmit™.
In the field "Corrected non-linearized pressure value”, you can view the effect
of the adjustment. In the “"Lower adjustment point” field, you can see whether
or not the new adjustment point has been transferred.

* An adjustment of the upper point is carried out as follows:
Call up the “Sensor adjustment” dialog.
Change to the “Upper adjustment" tab.
Apply the reference pressure for the upper adjustment point.
Enter the value of the reference pressure in the “Upper adjustment point” field.
Click on "Transmit”.
In the “Corrected non-linearized pressure value” field, you can view the effect

of the adjustment. In the "Upper adjustment point” field, you can see whether
or not the new adjustment point has been transferred.

After you have adjusted both points, the guality of the measured value should be
“Good". If "Quality bad, configuration error” is displayed, then you have fallen below
the lowest adjustment range. You must increase the distance between the
adjustment points, by moving one of the two points.
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5.2.13 Positional error adjustment

Outside influences such as installation location, ambient temperature or installation-
dependent admission pressures (e.g. hydraulic column in the pressure pipe to the
transmitter) can move the original zero point. You can correct this inconsistency here
within the following limits.

« Differential pressure: -100 % to +100 % of the nominal measuring range
= Pressure: -100 % (not more than —1 bar, however)
up to +100 % of the nominal measuring range

s Absolute pressure:Positional error adjustment not possible,
= You carry out a positional error adjustment as follows:

Call up the “Positional error adjustment” dialog

Create a pressure adjustment

Click on "Transmit”

5.2.14 Resetting

5.2.14.1 Resetting to delivery status

If the SITRANS P, Series DS |ll PA, has been adjusted to such an extent that it can
no longer fulfil its measuring tasks, you can recreate the delivery status with this
function. It resets all parameters to the factory settings, with the exception of the
PROFIBUS address (see chapter 5.2.14.3, pg. 77), the device operating mode (see
chapter 4.2.9, pg. 54), the static inspection number in Transducer Block 1, in the
analog input and counter function block.

Resetting is displayed by the diagnostic message “Cold starting in progress”. As long

as there is no measured value result, the automation or control system records the
status “Uncertain, initial value, value constant”.

5.2.14.2 Restart (warm start)

For a warm start you will need to turn off the SITRANS P, Series DS Il PA, and
restart it. Communication is interrupted and re-established.

¥ou will need this function if, for example, during communication with a cyclic Master,
the PROFIBUS address has been changed.

This restart is displayed by the diagnostic message "New start-up (warm startup)

carried out". As long as there is no measured value result, the automation or control
system records the status “Uncertain, intial value, value constant”.
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5.2.14.3 Resetting the PROFIBUS address to 126

If no other device in your system has the preset address 126, you can extend the
PROFIBUS-PA channel during operation of the automation or control system with
your SITRANS P, Series DS Il PA. You then have to change the address of the

newly integrated device to another value.

If you remove a SITRANS P, Series DS |l PA from the PROFIBUS channel, you
should use this function to reset its address to 126 so that, if required, it can be re-
integrated into another system.

5.2.15 Operator input inhibits

You can set operator input inhibits according to the following table.

SITRANS P, Series DS (Il PA

Operator input Effect Turn onloff Digital
inhibit display
Keylock and Parameter changes using SIMATIC Keyboard L
function disable | PDM and settings via local operation hMode 10
are disabled. Independent of the other
operator input inhibits.
Write protection | Password protection for changing SIMATIC PDM | LC
parameters via the bus. Local operation
is possible.
Enahle local If local operation is not enabled, no SIMATIC PDM | LA
operation access is possible using the keyboard.
Independently of this parameter, local
operation is automatically enabled 30 s
after a communiation failure. Once
communication has been re-stablished,
the parameter “Enable local operation”
in the device is reset to the original
setting.
Combination of | Has the same effect as an active SIMATIC PDM | LL
write-protection | keylock. Parameters (except operator
and local input inhibits) cannot be changed via
operation not local operation or using SIMATIC PDM.
being enabled
Table 32 Operator input inhibits
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78

You can also combine the operator input inhibits:

Keylock and | Write-protection for changing Enable local Digital
function parameters via the bus operation using display
disable SIMATIC PDM

On On or off enabled or disabled L

Off Off disabled LA

Off Off enabled

Off On disabled LL

Off On enabled LC

Table 33 Combined operator input inhibits
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A

Summary

WARNING

This device has a modular design. This gives you the opportunity to replace vari-
ous compaonents with original spares. When replacing a component, please ensure
that you always observe the instructions enclosed with the component to be
replaced.

This applies particularly to devices used in areas with a risk of explosion.

The two individual components measuring cell and electronics both have a non-
volatile memory (EEPROM). Each contains a data structure which is permanently
assigned to the measuring cell or the electronics. Measuring cell data (e. g..
measuring range, measuring cell material, oil filling etc.) is stored in the measuring
cell's EEPROM. Data for the electronics (e.g.: turn-down, additional electric damping
etc.) are in the electronics’ EEPROM. This ensures that the data relevant to the
remaining component are retained when one component is exchanged.

Before replacing components you can set, via PROFIBUS, whether the common
measuring range settings are to be taken from the measuring cell or the electronics
after the exchange or whether standard parameters should be set. The measuring
accuracy within the specified measuring limits (with gear reduction 1:1) may be
reduced by the temperature error under unfavorable conditions.

In the course of further technical development, extended functions may be imple-
mented in the measuring cell or electronics. This is identified by a changed firmware
version (FW). The firmware version has no influence on the exchangeability.
However, the scope of functions is restricted to the function of the respective older
component.
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If a particular combination of the firmware statuses of the measuring cell and
electronics is not possible for technical reasons, the device detects this and displays
the status "Fault current”. This information is also provided via the PROFIBUS

interface.
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Installation 7

The installation types described below should be seen as typical examples.
Depending on the system configuration, installation types differing from these may
also be possible.

WARNING
Protection against incorrect user of the measuring device:

It must be particularly ensured that the selected materials of the process-wetted
parts of the measuring device are suitable for the process media used. Failure to
observe this precaution could endanger life and limb and the environment.

CAUTION

At surface temperatures = 70 "C a touch protection should be provided. The touch
protection must be designed so that the max. permissible ambient temperature of
the device is of exceeded.

CAUTION

The device may only be used within the medium pressure limits and voltage limits
specified on the rating plate depending on the explosion protection type with which
the device is operated.

NOTICE

External loads may not be applied to the transmitter.
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WARNING
A Explosion proof devices may only be opened when the power is off.

Motes on operation of the intrinsically-safe version in hazardous areas:

Operation is only permitted on circuits which are certified as intrinsically safe. The trans-
mitter is compliant with Category 1/ 2 and may be installed at zone 0.

The EU type examination certificate applies for installation in the walls of containers and
pipes which may contain explosive gasfair or vapor/air mixtures only under atmospheric
conditions (pressure 0.8 bar to 1.1 bar, temperature -20 *C to +60 *C). The permissible
ambient temperature range is -40 “C to +85 °C, in explosion hazard areas -40 °C to max-
imum +85 *C (T4).

The user max also apply the device in non-atmospheric conditions outside the limits setin
the EC-Type Examination Certificate (or the valid test certificate for its country), according
to the conditions for use (explosive mixture) and if the required additicnal security mea-
sures have been met. The limit values stated in the general technical data must be
observed in any cases.

Additional requirements are necessitated in the case of instalation at zone 0:

The installation must be adequately sealed (IP 87 to DIN EN 60 529). An industrial stan-
dard (e.g. DIN, NPT) threaded joint is suitable for example.

When operating with intrinsically safe power supply units of the "ia" category, the explo-
sion protection does not depend on the chemical resistance of the seal diaphragm.
When operation with intrinsically safe power supply units of the “ib" category or for units
with explosion proof type of protection "Ex d" and simultaneous use at zone 0, the expli-
sion protection of the transmitter depends on tightness of the diaphragm. Under these
operating conditions, the transmitter max only be used for those imflammable gases and
liguids to which the diaphragms are adequately chemically resistant to avoid corrosion.

71 Installation (except filling level)

The transmitter can be arranged above or below the pressure tapping point.

When measuring gases we recommend installing the transmitter abowve the pressure
tapping point and laying the pressure line with a constant downward gradient fo the
pressure tapping point so that condensation which forms can drain into the main
line and the measured value is not falsified (for recommended installation see
chapter 8.1.1, pg. 97).

When measuring vapors and liquids the transmitter should be installed below the
pressure tapping point and the pressure line should have a constant upward gradient
so that gas entrapped in the main line can escape (for recommended installation see
chapter 8.1.2, pg. 98).

The installation point should have good access, if possible in the vicinity of the
measuring point and should not be exposed to strong vibration. The permissible
ambient temperature limits (see chapter 9, pg. 103 for further information) may not
be exceeded. Protect the transmitter from direct heat radiation.
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The operating data must be compared with the values specified on the rating plate
before assembly.

The housing may only be opened for maintenance, local operation or electrical
installation.

Suitable tools must be used for connecting the transmitter on the pressure side.
Do not rotate the housing, to install the process terminal.

Observe the installation instructions on the housing!

7.1.1  Mounting without mounting bracket

The transmitter may be mounted directly at the process connection.

7.1.2 Mounting with mounting bracket

The mounting bracket is fastened

« fto awall or a mounting rack with two screws
or

+ with a pipe bracket to a horizontal or vertical mounting pipe (& 50 to 60 mm)

The transmitter is fixed to the mounting bracket with two screws (enclosed).

SITRANS P, Series DS (Il PA
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Figure 27 Mounting the SITRANS P, Series DS |Il PA transmitter, with mounting bracket

Figure 28 Mounting the SITRANS P, Series DS |Il PA transmitter, with mounting bracket
iexample differential pressure, horizontal active pressure lines)
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Installation

Figure 29 Mounting the SITRANS P, Series DS |Il PA transmitter, with mounting bracket
(example differential pressure, vertical active pressure lines)

7.2 Mounting “filling level”

7.2.1 Installation

Before installing, check whether the transmitter satisfies the operating conditions
(material, sensor length, measuring span)

The installation location must be easily accessible and free from vibration. The
permissible ambient temperatures may not be exceeded. Protect the transmitter
from heat radiation, rapid temperature fluctuations, heavy soiling and mechanical
damage.

The height of the container flange for mounting the transmitter {measuring point)
must be chosen so that the lowest liquid level to be measured is always above the
flange or at its top edge.

1. Screw the flange of the transmitter (for dimensions see Figure 44, pg. 110) after
fitting a seal (e.g. flat sealing ring DIN EN 1514-1) to the counterflange of the
container (seal and screws are not included in the delivery). The seal must be
central and must not restrict the mobility of the flange's seal diaphragm at any
point.

2. Observe the installation position!

SITRANS P, Series DS Il PA
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7.2.2 Connecting the low pressure line

Mo line is necessary when measuring on the open container (Figure 30, page 85)
because the low pressure chamber is connected to the atmosphere. The open
connecting pipe should point downwards to prevent dirt getting in.

start of scale Dy, = p g Hy
full seale Py, =p-g-H,

Full scale

Pu.  startof scale - 1T — —
Pue full scale
Hy startofsgcale | L _ _ _ _ _ "
Hy full scale -
q loeal a;celaratlnn due Hg Start of scale P

Lo gravity fi=-==========
P density of the madium in

thi containar Hy

Figure 30 Measuring setup on the open container

When measuring on the closed container without or with only slight condensation
(Figure 31, page 88) the low pressure line remains unfilled. The line must be laid so
that no condensate sacks can form, you may have to install a condensation vessel.

start of scale ADy, = p-g-H, Satc Ve ~N .
full scale APwe =p g Hg PHEEELIrE gas-filled negative

pressure line

APy, start of scale

APy full scale | _Maximum lovel _:E;&]ﬁ
H, start of scale

Hy full scale Full scale

9 local accaleration dus e I
to gravity

P density of the medium Start of scale

in the containar

Transmitter
referance line

Figure 31 Measuring set up on the closed container (no or only slight condensation escape)
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When measuring on the closed container with strong condensation formation

(Figure 32, page 87), the low pressure line must be filled (usually with medium

condensate) and a calibration vessel must be installed. The device can be shut off,

for example using a double valve manifold TMFS001-2.

Start of scale: APy, =g - (Hy p-Hy - p")
full scale APy =g« (Hy p-Hy - p"

Apys  start of scale
Apye  full scale
Hy start of scale

H full scale

H,; outhet spacing

g lzcal acceleration due to gravity

p density of the medium in the
container

Static

pressure ,/F -\.I

Maximiinn leval

constant
comparison level

liquid-filled negative
pressure line

f Dansity af the liquid in the
low pressure return line
comesponds o the pravailing
temperature there
Transm'nxar.. |
l\‘_ _'/J referance line X'
Figure 32 Measuring setup on the closed container (strong condensation formation )
The process connection on the low pressure side is a female thread '/4-18 NPT or
an oval flange.
The line for the low pressure must be made e.g. of 12 mm x 1.5 mm seamless steel
pipe. See Figure 28, page 84 and Figure 32 for shutoff valves.
7.3 Rotating the measuring cell in relation to the housing

If necessary, you can rotate the electronics housing in relation to the measuring cell
in the SITRANS P, Series DS Ill PA transmitter so that the digital display (in housing
covers with a window) is visible and access to the input keys and the current
connection for an external measuring instrument is possible.

Only limited rotation is permitted! The range of rotation (1, Figure 33, page 88) is

marked at the base of the electronics housing, there is an orientation mark {3) on the
neck of the measuring cell which must stay within the marked area when rotating.

1. Loosen the locking screw ((2), hexagon socket head 2.5 mm).
2. Rotate the electronics housing in relation to the measuring cell (only within the

marked area)

3. Tighten the locking screw (torgue 3.4 to 3.6 Nm).

SITRANS P, Series DS (Il PA
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Figure 33 Range of rotation of the measuring cell (in pressure and absolute pressure
transmitters of the pressure series)

Figure 34 Range of rotation of the measuring cell (in differential pressure and flow and
absoclute pressure transmitters from the differential pressure and filling level series

CAUTION

The range of rotation must be ocbserved otherwise destruction of the electrical
connections of the measuring cell cannot be ruled out.
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7.4

A

Electrical Connection

WARNING

The specifications of the examination certificate valid in your country must be
observed.

Laws and regulations valid in your country must be observed for the electrical
installation in explosion hazardous areas. In Germany these are for example:

- Working reliability regulations

- Regulations for installing electrical equipment in hazardous areas DIN EN
B0079-14.

It should be checked whether the available power supply is compliant with the
power supply specified on the type plate and specified in the examination certifi-
cate valid in your country. Dust-proof protection caps in the cable inlets must be
replaced by suitable screwtype glands or dummy plugs which must be appropri-
ately certified for transmitters with explosion-proof type of protection!

NOTE

To improve interference it is recommended to:

- lay signal cables separately from cables with voltages =60 V.

- use cables with twisted wires.

- avoid the vicinity of large electrical installations or use shielded cables.

- use shielded cables to guarantee the full specification according to HART.

- use a load of at least 230 ohms in the signal circuit to guarantee error-free
communication. When using feed separators for SMART transmitters, e.qg.
Siemens TNG4021, a load is already built into the device.

- Only use cables with a diameter of 6 to 12 mm in the standard screwed glands
M20x1.5 and '%-14" NPT for reasons of tightness (IP degree of protection).

- In devices with "n" type of protection (Zone 2) only use cables with a diameter
of 8 to 12 mm or a suitable screwed gland for a smaller diameter for reasons of
tensile strength.
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7.4.1

80

Connection to screw terminals

Make the electrical connection as follows:

1. Unscrew the cover of the connection box (marked “FIELD TERMINALS" on the
housing).
2. Insert the connecting cable through the cable gland.
3. Connect the wires to the "+" and “-" terminals (Figure 35, page 80).
Despite the markings, the polarity is not important.
4. Connect the screen to the screen screw if necessary. This is connected to the
outer earth terminal. The polarity is unimportant although it is indicated.
5. Screw on the housing cover.
[r=———— ===
| -
| :
| — 2
! |
| :
| I
o=
1| | T
| |
e | EEEE 3
LY
<|-:.|-_ F 4
- B
p
7
1 Sereen plate
2  Power supply
3 Screws for fastening the terminal strip
4 Terminals
5  Test plug for DT ammeter or connaction facility for external display
G Cover catchr
7 PE conductor connection/Equipotential terminal

Figure 35 Electrical connection, schematic diagram

WARNING

In explosion-proof transmitters the housing cover must be screwed on tightly and
secured with the cover catch.
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7.4.2 Connection with plug M12

For devices on which a plug is already installed on the housing of the SITRANS P,
DS Il PA series, the bus connection to the PROFIBUS PA is created with a mating
connector.

1. Thread the pressure screw, clamping cage, seal, screening ring and coupling
sleeve onto the field bus cable, see Figure 37, page 92

2. Strip the insulation from the bus cable according to Figure 36, page 91.

3. Pull insulated tubing over the screen * or solder the screen to insulated wire*®
(0.25 mm?)

4. Pull a shrink-on sleeve over the cable, wires and screen in the insulated tubing
or pull the wire

CAUTION
A There should not be a conductive connection between the screen and the

connector housing !

5. Screw the cable ends and the screen (in the insulated tubing) tightly in the pin
insert

6. Pull the coupling sleeve up to the shrink-on sleeve to screw it tightly in the inside
thread of the pin insert.

7. Push the screening ring with seal into the coupling sleeve.

8. Push the seal, clamp cage and pressure screw up to the screening ring and
tighten the pressure screw by hand

Reference edge for dimensions for cable fitting

Strip the bus cable here Pull a shrink-on sleeve over the

cable, wires and screen
2041 \ . /
{44 N |

=—— o=
43

Pull insulated tubing over the screen or
solder the screen to the wire

Figure 36 Preparing the cable

Ll

twist shield and pull through the insulated tubing
Twist and shorten screen and solder it to the wire

Ll
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82

e T
10
1
— 12

Doubde pole field bus cable with screen
Pressure screw

Clamp cage

Seal

Screaning ring with seal

Reference edge for dimensions for cable assembly
Thread

Coupling sleave

Pin insert for screw terminal connection
10 Inside thread

11 Fixed knurl

12 Rotating knurled screw

Do~ O h R G2 RO o=k

Figure 37 Components of the M12 bus connection

Front view
of pin insart and
pins

1 Thread M12 x 1
2 Posiioning lug

PIN PROFIBUS PA
1 Pa+

2 Mot connactad
3 P

4 Screen

LU

Front view

of sleave insert and

zleavas

t .

1 Positioning nut

PIN PROFIBUS PA
1 PA+

2 Mot conmectad
3 PA-

4 Screan

Middle contact tube is not fitted

Figure 38 Pin assignment
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7.5 Turn digital display

If the device cannot be operated in a vertical position you can turn the digital display
to make it easier to read. To do this, proceed as follows:

1. Unscrew the cover from the electronics housing.

2. Unscrew the digital display. Depending on the position of the transmitter you can
screw it back in four different positions (rotated by £80° or £180° possible).

3. Screw on the housing cover.

WARNING
Explosion-proof devices may only be opened with the power off.
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Commissioning 8

The operating data must match the values specified on the rating plate. The
transmitter is in operation when the power supply is switched on.

WARNING

A In areas with a potential explosion hazard, the housing cover of transmitters with
the ignition category "Pressure-proof encapsulation” may only be unscrewed when
the device is not energized. If transmitters are to be used as category 1/2 equip-
ment, please observe the examination certificates (enclosed as loose sheets).

The following applies for devices with the common admission “intrinsic safety" and
“explosion-proof” type of protection (EEx ia + EEx d). The inapplicable type of pro-
tection must be permanently erased from the rating plate before putting into opera-
tion.

"Intrinsic safety" type of protection is no longer guaranteed in case of an improper
power supply.

The following commissioning cases should be seen as typical examples. Depending
on the system configuration, arrangements differing from these may make sense.
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Commissioning

8.1 Pressure, absolute pressure from the differential

pressure series and absolute pressure from the
pressure series

WARNING
Incorrect or improper operation of the shutoff fittings (Figure 38, pg. 97) may result
in serious injury or considerable material damage.

When using toxic media, the measuring transducer may not be vented.

SITRANS P, Seres DS Il PA
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8.1.1  Measuring gases

Operate the shutoff fittings in the following order:
Initial position: all valves closed

1. Open the shutoff valve (2B, Figure 39, pg. 97).

Apply pressure corresponding fo the start of scale through the test connection of
the shutoff fitting (2) to the transmitter.

Check the start of scale and comect it if necessary.
Close the shutoff valve (2B).

Open the shutoff valve (4) on the pressure tap.
Open the shutoff valve (2A).

o

U

3, 2B 2

Transmitier above the pressure tap {normal Transmitier below the pressure tap (exception)
arrangament)

1 Transmitier

2 Shutaff fitting

A shutoff valve for the procass

B shutoff valve for test connection or venting screw
Pressure pipe

Shutoff valve

Shutoff valve [optional)

Condensation vessel (optional)

Crrain valve

=] O R e e

Figure 39 Measuring gases
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8.1.2

85

Measuring vapor and liquid

Operate the shutoff fittings in the following order:

Initial position: all valves closed

1. Open the shutoff valve (2B, Figure 40, pg. 98).
2. Apply pressure corresponding to the start of scale through the test connection of
the shutoff fitting (2) to the transmitter,
3. Check the start of scale and correct it if necessary.
4. Close the shutoff valve (2B).
5. Open the shutoff valve (4) on the pressure tap.
6. Open the shutoff valve (2A).
]
4
1
3
an, 2B
5
1 Transmitter
2 Shutoff fitting
A shutoff valve for the process
B shutoff valve for test connection or venting screw
3  Pressure plpe
4 Shutoff valve
5 Drain valve
6 Compensation vessel (for vapor anly)

Figure 40 Measuring vapor
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8.2 Differential pressure and flow

WARNING
— If the vent valve and/or the sealing screw are missing or are not tight enough

and/or

— if the valves are operated incorrectly or improperly,
serious injury or considerable material damage may result.

In the case of hot media the individual operating steps must be performed in rapid
succession. Otherwise the valves and the transmitter may be heated up beyond
the permissible limit, leading to damage.

8.2.1 Measuring gases

Operate the shutoff fittings in the following order.
Initial position: all shutoff valves closed

Open both shutoff valves (5, Figure 41, pg. 100) at the pressure taps
Open the compensation valve (2).

Open the active pressure valve (3A or 3B).

Check and correct zero point, if necessary, at start of scale 0 mbar.
Close the compensation valve (2).

Open the other active pressure valve (3B or 3A).

U
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58 S
[ [k
| L] 3~
+ 10
2 1
1 + q
3B n !
iB 34
4 4
5B -]
-+
i
. T8 4
10
Transmittar abave the active pressura Transmitter below the active pressure iransmitter
transmitter (normal arangament) (exception)
1 Transmitter
2 Compensation valve
3 Active pressure valves
4 Active pressure lines
5 Shutoff valves
7 Blowout valves
9 Condensation vessels (optional)
10 Active pressure transmitters

Figure 41  Measuring gases

8.2.2 Measuring liquids

Operate the shutoff fittings in the following order:
Initial position: all valves closed

1. Open both shutoff valves (5, Figure 42, pg. 101) at the pressure taps
2. Open the compensation valve (2).

3. With the transmitter below the active pressure transmitter open both blowout
valves (7) one after the other, with the transmitter above the active pressure
transmitter open both vent valves (8) slightly until air-free liguid emerges.

4. Close both blowout valves (7) or vent valves (8).

5. Open the active pressure valve (3A) and the vent valve at the high pressure
chamber of the transmitter (1) slightly, until air-free liquid emerges.

6. Close the vent valve.

SITRANS P, Series DS Ill PA
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7. Open the vent valve at the low pressure chamber of the transmitter (1) slightly
until air-free liguid emerges.

8. Close the active pressure valve (3A).

9. Open the active pressure valve (3B) slightly until air-free liquid emerges, then
close it.

10. Close the vent valve at the low pressure chamber of the transmitter (1).
11. Open the active pressure valve (3A) by 1/ 5 turn

12. Check and correct zero point, if necessary, at start of scale 0 bar.

13. Close the compensation valve (2).

14. Open the active pressure valves (34 or 3B) fully.

3B A
10

7B . 1 T

Transmittar
Compensation valve
Active pressure valves ] :
Active pressure lines 1] noos
Shutoff valves

Blowout valves

10 Active pressure transmitlers

12 Gas collectors (optional)

=] h = L k3 =

Transmitter balow the active pressure Transmitter above the active pressure tranamitter
transmitter (normal arangament) (exception)

Figure 42 Measuring liquids

WARNING
When using toxic media, the measuring transducer may not be vented.
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8.2.3 Measuring vapor

Operate the shutoff fittings in the following order:
Initial position: all valves closed

1. Open both shutoff valves (5, Figure 43, pg. 102) at the pressure taps
2. Open the compensation valve (2).

3. Wait until the vapor in the active pressure lines (4) and in the compensation
vessels (13) has condensed.

4. Open the active pressure valve (3A) and the vent valve at the high pressure
chamber of the transmitter (1) slightly until air-free condensate emerges.

5. Close the vent valve.

6. Open the vent valve at the low pressure chamber of the transmitter (1) slightly
until air-free condensate emerges.

7. Close the active pressure valve (3A).

8. Open the active pressure valve (3B) slightly until air-free condensate emerges,
then close it.

9. Close the vent valve at the low pressure chamber of the transmitter (1).
10. Open the active pressure valve (3A) by half a turn

11. Check and correct zero point, if necessary, at start of scale 0 bar.

12. Close the compensation valve (2).

13. Open the active pressure valves (3A or 3B) fully.

Transmitter
Compensation valve P g Mo P
Active pressure valves “ _/ix
Activa pressure lines a8 T 14 5
Shutoff valves

Blowout valves

10 Active pressure transmitters
13 Compensation vessels

14 Insulation

=] h = L k3 =

3B 18

78 . 1 74

Figure 43 Measuring vapor

CAUTION
The measuring result is only error-free if the active pressure lines (4) contain

equally high condensate columns of equal temperature. Zero adjustment must be
repeated when these conditions are satisfied.

If the compensation valve (2) is opened when the shutoff valves (5) and active
pressure valves (3) are open simultaneously, the transmitter (1) may be damaged
by flowing vapors!
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Technical data

SITRANS P, DS Il PA series, for Pressure Absoluls pressure Differential pres- | Level
TMF4034 Pragaurs trans- Dill. pressure sure and flow TMF4634
mitter series Iransm. series TMFA434
TMFAZ34 TMF4334 TMFA534
Application Ses page 11
Mode af aperation See page 13
Measuring principle Piezo-ragislive
Input
WiaaRuresl varakie Pressure Abaniule pressune Dillerential pres- | Level
sure and flow
Morrinal Measring range 1 1o 400 bar 250 mbar 1o 250 rrivar 1o 250 mbar o 5 bar
{145 1o 5802 psiy | 30 bar 160 bar {3.63 o 72.5 psi)

& Mominal pressure PM 32 (MW 464 psi

« Maminal prassure FM 160
[KIWF 2320 pai)

« Mominal prassure FM 420
[V BO92 pai)

# Lowwar rredasuinng hirit
- Mdzasuring cell with slicone il fling

- Measuring eell with inen filling liquid
For process E&ITP&rEMI’E
20 °C < B S 600
(-4°F < @ = +140 °F}

For process temperalune

+80 °C < i = 100 °C {max. «85 "C
lar 30-ar nominal meas. range}
140 °F « @ £ 212 °C {max. « 185 °F
Tor 435 psi nominal meas. range)

* Lppear measuring it

A0 rripar {2435 pai}
{abanlune)

(3,53 10 435 psi) | (363 1o 2320 pai)

0 rokxar (0 pai} jabsolule)

30 rripar (0435 psi) (absolube}

30 mbar (abs.) + 20 mbar

[aks.) - (@ - 80 "CYC

0,435 pai (aba ) + 0,29 pei

[abg.) - (0 - 108 FIFF

20 rripar (0,29 pail

B rripar 10 30 bar
[CLBT B0 435 pai
250 mbar 1o 30 bar
[3.63 to 435 psil

-100% of norminal
Measuring range ')
or 30 rmipar {0.435
pei) (absalwe)

-100% of nominal
mieazuring range ')
or 37 ripar {0.435
psi) (absolue}
-100% of norminal
meazuring rangs 1)
or 30 rnibar {0.435
psi) (absolue

100% of norminal measuring range (max. 180 bar (2320 psi} wilh oxygen

rieasunament and inert lilling liquid)

-100% of naminal
MEasUring range
or 30 mbar (0.435
pei) (ane.] depand-
i) O FRCLATing
Nange

100% of nominal
MEASLTING range

Ouput
Physical bus
Independent ol polarity

Digital FACFIBLIS-FA signal

IEC B1158-2
Yae

11 .3:3% wilh nominal Measwing range 30 bar (435 psi).
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Technical data

SITRANS P. DS IN PA series, for

Accuracy
Felerence condlions

Erraf in measunement (incleding hystens-

Preasurs Absolule pressune Differential prag- | Level
THMFA034 Pressure lrans- Dl pressure sure and flow TMFa834
mitler series Iransm. series
THMF4234 THF4334

|I"II‘.7|'E&'3'I"IQ characlenalic, starl-ol-scale valus O bar, slainass sleel seal dlaphragm iwith layal:
rnaurling flange witheul lube), silicane al filing and oom emperature (38 °C 77 )

sis and repealabiity)
- Lingar characlarstic S 01% | = 0.15%
- Square-rool characlenstic
Flow = 50% =01%
Flow 25 1o 50% £0.2%
+ Repeatabiity and hysleresis Included i arror in measurermeani
Resporse fime Appras. D2 & Approy. 02 & approe. 0.2 &; approe. 0.2 8
[Tgz. without eleciric darmging) approe. 0.3 g with
20- and B0-rriar
(0.23 and 0.87 p&i)
RO MEas. range
Long-terrn drift {change in temperalure | < 0.25% per 5 < 0.2% per year = 0.25% per § yeare,
430 °C (454 °F) yearg max. slalic pressure T bar (1015 pei)
- 20-rrizar (0.29 pai) oM. meas. ange < 0.2% pear year
Aritbient tamperabure effect
* A1 -10 10 +80 "C {14 b 14D °F} s 03!
- 260-mbar {363 pai) nom. Meas. range < 0.7%
- B0D-mbar (B.7 psi) mam. meas. range = 0.5%
- 1,600- and 5,000-mbar (23.2 1o Z045%
T2.5 psi] nominal measurng range
* A1 -40 10 -10 °C and #6010 +85 °C =0.25% 10 K"
[-40 ta +14 °F and 140 1o 185 °F) = (0.25% [ 18 *F"!
- 250-mbar {3.63 psi) nom. meas. range = 0.4%/10 K [18 °F)
- BOO-mbar (B.7 pei) naem. meas. ange < 0.53%M10 K (18 °F)
= 1,600 and 5,000-mbar {25.2 1o = 0.27%/
T2.5 psi) norminal measuring range 10K {18 °F)
Inlleence ol stalic pressure
* On slan-of-scale % 0.15% per
1000 bar (1450 pei)
- 20-rrizar {0.29 psi) norminal measuring < 0.15% per 32 bar
range (44 pai)
- 250-mbar (363 pai) nominal measur- < 0.3% per nom.
ing range pressure (PM)
- BDO-mbar (8.7 pai) norinal measuring < 0.15% per norm
ranga pressune (PH)
- 1,600- and 5,000-mbar {23.2 10 %5 0.1% per nom.
T2.6 pei) nominal measurng range presgune (PM)
* On span < 0.Z% per 100 bar| < 0.1% per nom.
(1450 psi) pressume (M)
- 20-rriar {0,289 pei) norminal messuring < 0L2% per 32 bar
range (44 pai]
Irlluence of mounling posilion <0.06 mbar {(<0.000725 pai) per 10° incliq - 0.7 mbar (20.001015 psi) per 10° ncli-] Dependant an G-
nation {can be comected using 2em cor-| nalion {can be cormacted using 2em corq ing liguid in mounl-
raclion) rection] ing Mange
Resolution 3 10 of norminal measuring rangs
Raled aperating canditions
Installation conditions
# Installation insFuctions Proasesss conn. poirling verl. ﬁmw&| Ay mourling pasition Defired by flange

Aribient conditions
* Arnibienl lerng. (obsene VR
class in potentially expl. alrmosphenes)
- Measuring cell with siicone il filling
Ad-bar (435 pai) nominal rreasuing
range

- Measuring eell with nen filing ligud

=40 1 +B35 °C (40 ¥ # 165 °F}

~40 1o +BS °C [-40 o riﬂﬁ"ﬂ:q
[-20 10 +B5 *C {-4 ta + 185 “F) with 7 534))

=20 10 +85 T (-4 1o + 185 °F)

- Digital display 3D la +B5 °C (-2 1o + 165 °F}
& Arpinien] egaeralure limils Sel arriben ermperalune
« Blorage lermperalune -50 to +B5 °C (-58 o + 185 °F}
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Technical data

SITRANS P, DS Il PA saries, for

o Chrnale class
- Condensation
# Degres of protection (o EM 80 529)
= Elsairamagnetic compalibility
- Emittad intarlamncs
- Moise Frrmunity
B diurm eanditions
» Process emperatine

Pressure Absolute pressure Differential pres-
TMFA034 Pressure lrans- Dilf. pressune gure and flow
mitter series transm. series
THF4234 THIF4334
Perrnissine
IF €5
Tos EM &0 08 1-1

To EM €1 328 and MAMLUR ME 21

Level
TMF4E834

- Measuring cell with silicone il filing -4 ko =100 0 (-40 1o +212 °F) High-press. side:
s maunling Nange
Law-press. side:
-40 10 +100 °C {-40
o 212 *F}
A0-Dar (435 pEi} nOm. Meas, range -4 o +85 "C {-20 10 +185 °F)
(-20 bo +B5 *C (-4 1o + 185 °F) lar
THIF&534)
- Meazuring cell with irert Tiling hguid -2010 + 100 7C {-4 o + 186 *F)
J0-mar (435 pSi} NOM. Maas. range | -20 1o +85 °C (-4 12 165 °F}
# Pracess emperabure lrmits Sap process emperature
* Maxinium working pressure See page 110 | Marminal pressure (PM)
Design
Weight (withou! oplions) Approe. 1.5 kg (3.3 1) | Approx. 4.5Kg (9.9 1)
= T DM [iransmitter with mauring P
Ml e, withaut bube) 11 10 13 kg
[24.2 1o 28.7 Ibn)
« T ANSI {transmitter with mownting Agpia
Narge, withaul tube) 11wi8 kg
[24.2 10 39.2 |b)
Dimersions Sea Fig, 44 | seeFig. 45 | seeFig. 46 See Fig. 47
Malarial
= Welled parls materiss
- Connection shank Stainless stesd, mal. Mo, 1.4404/316L ar
Hastelloy C4, rral Mo, 24610
- Creal flanpge Staimless sheel, mal. Mo, 1.4404/316L
- Beal diaghragrm Slainkss slesl, mal, Mo, 1.44040316L or | Slanless sleal, mat. Mo, 1440473160,
Hasleloy G276, mal. Mo, 24819 Hasleloy G278, rral. Mo, 24815, Manse,
rreal. Mo, 24360, tantalurm or gold
- Process llanges and B0 gleal, mal. Mo, 14408 up o P 160
sealing screw (MNP 2320 pai), mal. Mo, 1.4571,31ETi for
P 420 (WMWP BO52 pai), Hastel ki T4, mal.
o 24610 ar Manel, mal. Na. 2.4360
- Cering FPK [Wilon) ar as aplion:
FTFE, FEF, FEPM and NEAR
- High-pressure side
Seal diaphragm ol rrounting flange, Stainless sieel,

Saealing lace

- Gealing matarial in the process langes
For slandard applications

For vacuurn apglcation af maouni-
ing llange

mal. M. 14371/
S16Ti, Morel 400,
mat. M. 24360,
Haslelay B2, ral
Mo, 24617,
Hastelay C2TE,
mat. Mo 24819,
Hasmla:.- 4, mal.
Mo, 2.4610, tanla-
lurn, FTFE, ECTFE

Smioath 1o DIM
2526 lanm D ar
AMNSI B18.5 AF Tar
slairdass stasd, mal.
Mo, 1.4571/316Ti,
DIM 2526 farm E or
AMNS| B18.5 AFSF
lar olfer malerials

Wilon
Copper
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SITRANS P, DS Il PA saries, Tor

- Loww-pressung sk
Seal diaphragm

Procass (langes and
sealing screw

Q-ring

Pragsiing Absalube pressune DiMerential prés- Ll
THF4034 Pressure Irans- Dilf. pressure sure and flow TMFA634
miitler saries Iransm. series
TMFd234 TMF4334 TMFa534
SBlairlags slesl,
1.4404/31 6L
Stairless sleel,
mial. Mo 14408
FPKA (Witon)

» Mon-welled parls rabarials
- Elettranics havsing

- Procass lange scrows

- Mounling brackat {aption)
Measuring eel filing
 Filling liquid af meuriing llangea

Process connclion

# High-pressuns sida

* Low-pressure side

Elecirical conmaclion

Die-a 8l aluminiam, low in copper, GO-ALS 12, or slainless steel precision casting,
polyaster-based lacguer, slanless stesl rating plabe

|  Siesl, gavanized snd yellow-passivized, or slainess iesl

Steal, galvanized and yellvw-passivized, or slanless sleal

Slicone ol of ireet lling Bauid (max. 160 bar (2520 pai] with asyegen measuremant) Silieons ol
Silicarsa gl or alher
material
Cornection shark GYaa o OIM ERN 837,
lernale thread ¥ - 14 NPT or aval llange
(P BT (MWF 2300 pei)) o DIN 18 213
with reounting thread A0 ar 7716-20 UM

Famake thread '4 - 1B NPT and
Margge cormection b DIM 19 213 with
mraunting thread MG (M12 lor PH 420

(MW E082 psij} or THE-20 LINF

Flange 1o DIM and
AN

Fernale thiread ' -
1B NPT and Nange
cannaction 1o DIN
19 215 with mouni-
ing thread M10 o
TH18-20 LUNF

Screw barminals, cable irlel via scréssed gland
B30 x 1.5 ar ¥ - 14 NPT, ar FROFIBELIS plug M12

Displays and contrals

Inguut Keys 3 tor local programming directly on rarsmitter
Digital display Buill-in, caver with window {oplion)
Power supply (L4) Supplied via bus
Saparate 24 V power SUPRlY NBcessary Mo

Buis vollage

* Mol Ex O 32y

+With infrinsicaly-sale aparation O 24V

Current consumprion

# Basic current {max.} 125 A

* Staring current € basic current hH

& Wlax. current inesvent of Tault 155 mA

Fault discanraction electronics (FOE)

present Yag

Certificates and approvals

Clageification aceording 1o préassure
aquipment directive (DERL 97/23EC):

Explosion protection
# |niringic salaly *i*

- |ldentilication

- Pamizsinle ambient emperature

- Connection

- Efleclive inlernal inchuclanssicanaciban ce)
* Explosion-proal "o

- ldanlilication

- Parrizsinle ambient lemperature

TMFA034, TMFA214, TMF4A334, TMFA434, TMF1634
For gases of fuid group 1 and liquids of llkd 1; complies with reqguiremeants af
arlicle 3, paragraph 3 {(sound enginearing praclice)

TMF4534
Far gases ol fluid groug 1 and liguids of luid graup 1; complies with basie salely redguiremans of
artiche 3, paragragh 1 fappands: 1); assigrad ﬁ‘:.‘.ahegnry 1l
confarmily evalualion modula H by the TLW Mard

FTE OB ATEX 2122
2012 G EEx ia IC T
-40 "C io +85 ©C {-40 1o + 185 °F) lemperalure class T4, +80 °C [« 140 °F} iemperaiune class TE
FISCO supply unil ar L £ 24V linaar
L < 10uH/ G < BnF
FTE 83 ATEX 1160
& 1112 G EEx d T T4/ TE
-A0 C 1o +88 "C {-40 10 + 185 F) lemperature clags T4, +60 °C [« 140 °F) temperaiune class TE

o Ty of prodection 'r* (zone 2) Flannied
- |danlilication
- Pammissinke ambient lEmperalure
- Cothesian
SITRANS P, Series DS Il PA
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SITRANS P, DS Il PA series, lor

Cerlificates and approvals
qeorlinusd)
* Explosion protection o Fi

- Ideilification (XFOIF) or (15} (M)

- Peirrissible ambian temparalons
- Enility parameiers

Pragsure BBy Al pressure M.lﬂ- Lewval
TMFA034 Pressure trans-  Dilf. pressure | Sure and flow TMFAB3
miller series Iransm. series m
TMF4234 TMF4334 TMF4534

CL I, DIV 1, GP ABCD T4..TE; TL I, DIV 1, GPF EFG; CL III;
CLI, ZM 01 AEx ia IC T4..Te; CL |, DIV 2, GF ABCD T4...TE; CL 11, DY 2, GF FG; CL I

Ta = T4: -40 b 85 °C (-40 to + 185 °F) TS: -40 ta 70 °F {-40 b 158 7F}); TE: -40 10 60 °C {-40 10 140 °F)

Acoording 0 contal drawing ASEDDT1E127A:
=30V, 4 =100mA, A =750 mW, ] =300 L0, Li=04mH, C =6 nF

= Explosion probection to CEA Flarmed
- ldeniilication (XFDIF) o (15}
- Perrrissible ambien temperaiure
- Enilily parameiens

Cammunication

Sirnullamnsous cormmunication wilh master

class 2 (max.) 4

Address setting possible wsing
Cyelic usedd data
* Oulput bytes
= Input byles
Internal preproceseing
Cevice profile
Function blochks
= Anaag input
- Adaptation 1o apphcalion-speciic
process variable
- Electric damping Tg adustable
- Simulation lunction
- Failure respanse
- Lirrit monitarirg
» Totalizer

- Failure respanse

- Liril monitaring
* Physical block
Trangducer blocks
* Pragsure rarsducer block

- Calibration by application of twa
pressunes

= Mlonitoring of g2nsor limins
- Delirition of vessed charactaristic

- Bouara-real charasienstic 107 1o
e asurement

- Low-Mow culoll and application point
of 2quare-rooting

- Bimulation function
Fressgura valug
Sansor lemperalure

Configuralion 1o of local aperation (Standard setling: address 126)

5 (one measured vaue) or 10 (o rreasunad walues)
O 1 or 2 {iolaizer mode and resal lunction far ﬂl:ISiI'Ig:l

FROFIEUS-PA prolile 1or process contngl devices wersion 3.0, class B
2

Yes, lingar fising of talling characteristic
0t 1008
Cwtputinput
Parameterizable (last correct value, defaull value, faulty value}
‘fes, upper and kower warring lmits, upper and kower alarrm mits
Can be regal and prasel
Sekctable courting direclion
Srnulation funclion of ftalizer output

Fararmeterizable (adding with last correct vale, stop adding,
adding with laully value}

Upperd and bower warning limitz, upper and kewear alarm mits
1
2

(-]
Wiag
Using max. 30 inlerpadation poinis

Yes

Fararmalariz s

Constan value o uging parameterizable ramg furction
Conslanl value o using parameterizable rarmg lunction

SITRANS P, Series DS (Il PA
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9.1 Nominal measuring ranges and overload limits

911 Pressure

Nominal measuring range max. perm. max. perm. test
operating pressure **)
pressure pg")
1 bar = 1000 kPa 4 bar & bar
4 bar = 4000 kPa 7 bar 10 bar
16 bar = 1.6 MPa 21 bar 32 bar
63 bar = 6.3 MPa 67 bar 100 bar
160 bar = 16.0 MPa 167 bar’) 250 bar')
400 barVl = 400 MPa' 400 bar") 600 bar')

" for oxygen measurement max. 180 bar
*) according o 87/Z3/EG pressure ransmitter regulation

"y according o DIN 16086

9.1.2 Differential pressure and

flow

Nominal pressure Nominal measuring range
PN 327 20 mbar = 2 kPa
PH 160 60 mbar = 6 kPa
PH 160 250 mbar = 25 kPa
ar 600 mbar = 60 kPa
PN 420"2) 1600 mbar = 160  kPa
5000 mbar = 00 kPa
30000 mbar = 3000  KPa

W far oxygen maasurement max. 160 bar
2 measuning cell filling only silicone oll
3) not suitable for remote seal maounting

108
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9.1.3 Absolute pressure from the pressure series

MNominal measuring range max. perm. | max. perm.test
operating pressure **)
pressure pg*)
250 mbar = 250 kPa 1.5 bar 6 bar
1,300 mbar = 130.0 kPa 2.6 bar 10 bar
5,000 mbar = 500.0 kPa 10 bar 30 bar
30,000 mbar = 30000 kPa 45 bar 100 bar

*) according o 9F/Z23EC pressure transmitter ragulation
) according o DIM 16086

NOTE on 250 mbar cell

[@ See above...

9.1.4 Absolute pressure from the differential pressure series

MNominal measuring range

250 mbar
1.300 mbar
5.000 mbar

30,000 mbar
100,000 mbar

25.0
160.0
500.0

3.000.0
10,000.0

kPa
kPa
kPa
kPa
kPa

Overload limits

32 bar
32 bar
32 bar
160 bar
160 bar

NOTE on 250 mbar cell

[@ This measuring cell is designed for operation within the measuring limits 0 mbar
(absolute) to 250 mbar (absolute). When stored under normal ambient pressure of
around 1000 mbar (absolute) the measuring cell is in the overload state. An
overload error may occur as a result. The overload error disappears in operation
within the measuring limits. The transmitter then operates to its specification again,
although the start of scale may have to be readjusted.

In pressure measurements with repeated exceeding of the measuring limits (e.g.
batch processes with transitions between vacuum and ventilation) a measuring
cell with a maximum range of 1300 mbar should be selected to avoid overloading.

SITRANS P, Series DS (Il PA
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9.1.5 Filling level

Nominal measuring range | Mominal pressure
250  mbar = 250 KPa PN 16 or PN 40
600 mbar = 60.0 KPa

1600 mbar = 1680.0 KPa
5000 mbar =  500.0 KPa

9.2 Dimensions

=5 1958 Bppros. 30 (1) 100 304)
L om " ik S 8|2
- et N . J "
‘ @ {IE==gix|
= z 1
L i
5" )
1 =
i i |
o
8 5
L g { i
[ L L]
- I E -
- = h
T LR ! L
- 13844.0] -
1  Process connaction: & Protective cover over keys
¥ —14 NPT (63 bar {914 psi) and above, wrench slze 368) T Mounting bracket {option)
connection shank GYaA or 9 Screw cover safaty bracket {only for explogion-
oval flange proof enclosure, not shown in the drawing)
2  Blanking plug
1 Elecirical connection: ;; Allow approx. 20 mm (.78 inch] *FM + C5A [is + xp]”
Mot with type of protection *Explosion proof enclosure”
screwed gland M20 x 1.5, 31 Mot with type of protection *FM + CSA [is + xp"
screwed gland 5 — 14 NPT or ;* Approx. 45 mm (1.7 inch) (for Pg 12.5 with adapter)
PROFIBUS plug M12 213 ! Minimum distance for rotating
4 Terminal side
5 Electronics side. digital display (longer overall
length for cover with window)

Figure 44 Dimensions of DS 1l PA series for pressure and absolute pressure from pressure transmitters
series, dimensions in mm (inches)
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-

-

M7 4.8

[ T2 (2] -
- & H4.1) -

S
£l
&
ki
B .
i
=
14 - 2
ba— casgjavE) —= B0
— 2 -
I .1 | A I
b 2.7 — =1

6 (378)
approx, 26 | -

198 (7.8

ey ——=

1 Process connectlion ¥4-18 NPT (DIM 19 213) 9 Screw cover safety bracket (only for explogion-proof
2 Blanking plug enclosure, not shown in the drawing)
3 Electrical conmection: 10 Side ventilation for liquid measurameant
serewed gland M20 x 1.5 11 Side ventilation for gas measurement (additive HO2)
screwad gland 3 - 14 NPT or "
2} 3) Allow appro. 20 mm (079 inch) thread length in additon
PRGFIBUS plug M12 20 Mot with type of protaction *Explosion proof enclosura”
4 Terminal side 3 Mot with type of protection *FM + CSA s + xp]"
& Electronics side, digital display (longer overall # 92 mm {2.62 inch) for minimum distanca to permit rotetion
indow without indicetor
length f.“ cover with wi ) St 201.8 mm (793 inch) for PN = 420 (MWP = 6092 psi)
& Proteclive cover over keys Bl B4 mm {2.12 inch) for PN = 420 (MWP = 6002 pei)
7 Mounting bracket {option) "I approx. 45 mm (1.77 inch} for Pg 13.5 with adapter
8 Sealing screw with valve (option)
Figure 45 Dimensions of DS [l PA series for differential pressure and flow as well as absolute pressure

from differential pressure transmitter series, dimensions in mm (inches)
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= Illfé'l"_ 13054 ———

- BTN

ol housmg

-7 (2847

Process connection 4-18 NPT (DIM 19213)

100354y -

. 27 (EE

- ca 85 |3.35)"

tm—Cq B |23 —-

Allow approsc. 20 mm {0.79 inch) thread lemgth in addition

2 Blanking g o e ofrolsction et o secos
. W protechon + IE + xXp
3 Electrical connection: 41 92 mm (3.62 inch) for minimum distance to permit rotation
screwod gland M20 1.5 ar without indicator
screwead gland '3 - 14 NPT or :]' T4 mm (2.9 inch) for PN = 420 (MWP = 60092 psi:'q,
23 81 mm (3.6 inch) for PM = 420 (MWP = G092 psi)
PROFIBUS plug M12 71219 mm (862 inch) for PN = 420 (MWP = 8002 psi)
4 Temminal side _ " Approw. 45 mm (1.77 inch) for Pg 13.5 with adapser
5 Electronics side, digital display (longer overall length
far cover with window)
& Protective cover over keys
7 Mounting bracket {option)
8 Sealing screw with valve (option)
9 Screw cover safety bracket [only for explosion-proof
enclosure, not shown in the drawing)
Figure 46 Dimensions of DS [l PA series for differential pressure and flow as well as process covers for
vertical differential pressure lines (order using Order code "HO3"), dimensions in mm (inches)
A special half flange is available for better reading of the SITRANS P,
Series DS Il PA transmitter's digital display. It is a particular advantage when moun-
ting the transmitter on a valve manifold with vertical active pressure lines.
SITRANS P, Series DS 1l PA
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-

-

5L (2.1) =

‘%E{E]H‘ i

[4—appra. WAM—e

108 (4.25)—*=

s

Process connection 4-18 NPT (DIM 19213)

Blanking plug

Electrical conmection:

screwod gland M20 % 1.5 ar

screwad gland 3 - 14 NPT or

PROFIBUS plug M12

4 Terminal side

5 Electronics side, digital display (longer overall length
for cover with window)

6 Protective cover over keys

[0 ]

n
2
£l
1)

)

- 138454} n-“.‘l -
g7z |

A

-

165 (5.5

Hipeane of miation
ol houring

5

Allow appros. 20 mm (0.79 inch) thread length in addition
Mot with type of protection "Explosion proof enclosure®
Mat with type of protection “FM + C5A [is + xp]”

92 mm (3.62 inch) for minimurm distance to permit rotation

without indicator
Approx. 45 mm (1.77 inch) for Pg 13.5 with adapier

8 Sealing screw with valve (option)
8  Screw cover safely bracket (only for exploslon-proof
enclosure, not shown in the drawing)
Figure 47 Dimensions of DS 1| PA series for level (transmitter including mounting flange), dimensions in

mm (inches)
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181[72) -
L i)

-——
- 115 (4.5

H
- s

Process connection =18 NPT (DIM 19213)
Blanking plug
Electrical connection:
screwed gland M20 £ 1.5 ar
screwad gland ¥ - 14 NPT or
PROFIBUS plug M12
Terminal side
Electronics side, digital display (longer overall length for cover with window)
Protective cover over keys
Sealing screw with valve (option)
5 External digital indicator (option)

W =

== I =L 5 LR

s

2 Mot with type of probection “Explosion proof enclosure”
A Mot with type of protaction *FM + CSA [is + xp]"

Figure 48 Dimensions of OS |1l PA series for differential pressure and flow as well as digital display
beside input keys (order using Order code "D27"), dimensiens in mm (inches)
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Care and maintenance 1 0

The device's zero point should be checked from time to time.
In the event of a fault decide:

« whether the internal self-test has detected an error,
e. g. sensor breakdown
Displays:
digital display: Display “"ERROR"
- PROFIBUS: B_016: Sensor error
Diagnosis: Measured value recording error
s serious hardware error the processor is not working
Displays:
digital display: no defined display
- PROFIBUS: Slave not available

In the event of a fault you can exchange the electronics as described in chapter &,
pg. 79 under consideration of the wamings.

SITRANS P, Series DS Il PA
ASEDDO53276-04 115

EFTA01216832



Care and maintenance

SITRANS P, Series DS Ill PA
116 ASE00053276-04

EFTA01216833



PROFIBUS 1 1

The PROFIBUS-PA(PA = Process Automation) is a variant of the PROFIBUS DP
(DP = Decentral Peripheral) which is widely used in manufacturing engineering.

The PROFIBUS (Process Field Bus) is an open communication system for
automation engineering and thousands are used all over the world. It is specified in
the European standard EN 50170.

11.1 Transmission method

The PROFIBUS PA has a special transmission method and therefore satisfies the
requirements of process automation and manufacturing engineering. This
transmission methed is defined in the international standard IEC 61158-2. The low
transmission speed reduces the power loss compared to the PROFIBUS-DP and
therefore enables an intrinsically safe technique for use in hazardous areas.

11.2 Topology

The bus topology can, to a large extent, be freely selected so that line, star and tree
structures are possible, as well as mixtures of these. All kinds of field devices such
as transformers, actuators, analyzers, etc. can be connected to the PROFIBUS PA.

SITRANS P, Series DS Il PA
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The main advantage is in:

« the saving of installation costs

« the possibility of more extensive diagnostics with an increase in the availability of

system parts
s the possibility of automatic tracing of system documentation
» the possibility of system optimization in operation

In an automation system, several PROFIBUS PA channels are usually connected to
the fast PROFIBUS-DP with coupling units. The process control system is also linked

to this.

Both bus systems use a uniform protocol layer. This makes the PROFIBUS PA a

communication-compatible extension of the PROFIBUS DP into the field.

Master Masfer
(class 1) {class 2)

PROFIBUS-DP ‘
L -
6o I o
i

Slaves 4
!Ii "3

(Field devices, decentralized peripherals, secon-
dary controls, mains transfer to PROFIBUS PA)

Figure 48 Typical PROFIBUS automation system

Figure 48 shows the section of a typical PROFIBUS automation system. The control

system consists of two masters with distributed tasks.

The class 1 master looks after the control and regulation functions, while the class 2
master enables operating and monitoring functions. A cyclic exchange of measuring
and setting data takes place between master 1 and the field devices. Parallel to this
data, the status data of the field devices is transmitted to and evaluated in the class
1master. Mo field device parameters are set or other device information read during

cyclic operation.

The information necessary for establishing communication is available to the control
system from the stored, device-specific device master data (GSD) files (available on

the Internet at http:/f'www.ad.siemens.delcsi_elgsd).
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One or more class 2 masters can access the field devices acyclically in addition to
the cyclic mode. With this communication type further information can be fetched
from the devices or settings made in the devices.

11.3 Properties of the PROFIBUS PA

The PROFIBUS PA enables bi-directional communication between a bus master and
the field devices via a shielded two-wire line. At the same time the power is supplied
to the two-wire field devices on the same lines.

11.3.1 Profile

Supplementary to the EN standard 50170, the PNO ([PROFIBUSUserorganisation)
has defined the functionality of the individual field device types in a so-called profile
description. This profile defines minimum functional requirements and optional
extensions. The device-internal “Device Management” supplies all the basic
information necessary for finding the profile parameters to the control system
configuration tool. With this, a parametering tool can operate all profile-conforming
devices regardless of type and manufacturer.

Depending on the size of the system and thus the number of field devices and the

required timing, the system must be implemented with one or more PROFIBUS-PA
channels. A PROFIBUS PA channel consists of the components shown in Figure 49,
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Control room Field
PROFIEUS-DP
C_Duple PRGFIBUS'PA
[ — o ww — — T
PLS, PC T
additional cable
FD FD termination

Power

supply
T Terminating resistor
FD Field device
PC Personal Computer
PLS Process control system

Figure 49 PROFIBUS-PA architecture
11.3.2 Interfacing

The central process control system PLS or, in the case of low requirements, a PC, is
responsible for the control.

As a rule the signal conversion DP/PA, bus feeding and bus termination functions are
combined in a coupling module. Depending on the number of PROFIBUS-PA field

devices to be operated in the automation system and the required timing, a DP/PA
coupler or, in the case of higher requirements, a more powerful DP/PA link is used.

An additional terminating resistor T must be fitted at the far end of the bus for
transmission-technical reasons. When using the recommended bus cable, the
theoretically possible line length (sum of all line sections) is a maximum of 1900 mm.
In addition, the voltage drop owver the lines supplying the field devices must be taken
into account in the planning.

However, the current requirements of the individual users and voltage drop on the
cable must also be taken into account in the planning. The individual field devices FG
can be connected almost anywhere in the bus system. Further information can be
found in the “PROFIBUS PPNO Guide A" (see chapter 13.1, pg. 137 /1/).

DP/PA-coupler or DP/PA-Link are supplied by a power supply unit with SELY (Safety
ExtraLow Voltage). This power supply must have adequate reserves for bridging
brief power failures.

The maximum number of devices that can be connected to a bus channel depends

on their current consumption and the respective conditions of use. When operating
in a safe area, the couplers/links can feed up to 400 mA into the bus.
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For operation in areas at risk of explosion, inherent safety is only guaranteed if all
devices, components etc. (e.g. bus terminal) connected to the bus are certified as
inherently safe equipment and meet the requirements forming the basis of the FISCO
model (Field bus Intrinsic Safety Concept). In particular, supply devices (bus
couplers) must be certified as so-called FISCO supply devices. The safety
regulations on maximum values and other specifications in the EU type test
certificate must be observed in every case.

Supply devices (bus couplers), which are not explosion-proof and certified, must be
connected to inserted EX-certified Zener barriers. The specifications in the EU type
test certificate must be observed.

WARNING

A Only supply devices (DP/PA couplers or DP/PA links) certified according to the
FISCO model may be used to supply inherently safe PROFIBUSes. With non EX-
proof supply devices, Zener barriers must be inserted. The reguirements can be
found in the EU type test certificate PTB 99 ATEX 2122, 2nd supplement (see
chapter 13.3, pg. 142).

The number of devices which can be connected to a bus channel can be determined
from the maximum current consumption of the devices connected (according to stan-
dards -10 mA per device) and the available current. A current reserve should be
planned for safety reasons, otherwise there is a risk that a defective device could
overload the bus with its increased current consumption and the power supply and
communication with all unaffected users could collapse. The power reserve guantity
depends on the current increase in the event of an error specified by the manufac-
turer.

Every device has its own address to distinguish between the connected process
devices. Address setting is described in chapter 4.2.8, pg. 54.

Further information about components, design guidelines and planning can be found
in the System Description, Field Technology (see chapter 13.1, pg. 137, /2/).

SITRANS P, Series DS Il PA
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Ordering Data

12.1

Ordaring data

SITRANS P transmitter for pressure,
DS Il PA serles

Meas. cell filling  Meas. cell cleaning

Ellicona oll MNarmal
Imart ligued Graage-frea
Mominal measuring range
1 bar  {14.5 psi)
4 bar {58 pai)
16 bar (232 pai)
B3 bar (814 psi}
160 bar (2320 pal)
400 bar  [SBO2 pal)
Wetied parts materiala
Seal diaphragm  Process connection
Stalnless steel Stainless steel
Hastalloy Stanless steel
Hastalloy Hastallay

\Wersion fior ramote seal
Process connection
» Connection shank G
* Female thread Y4 - 14 NFT
» Ol flanga made of slanless steal,
max. sgan 160 bar _
- Mounting thread ‘g 20 UNF
- Mounting thread M0
Mon-wetted parts materials
» Housing rmade of die-cast aluminium
» Housing =tainl stesl pracision casting
Design
» Standard version
» Imtermational wersion (avalleble soon),

Englich labal inscripbons, docurmenta-

tion in 5 languages an GO

Exploslon protection

» Without explosion protection

= With explosion pratection {CEMELEC)
Type of protection:
- “Intrinsic safety* (EEx ig)
- *Explozion-proof* (EEx d) 1)
- “Intrinsic safety and explosion-prood”

{EEx Ia and EEx d} ") {plannad]

- 'n* {zone 2) (planned)

» With exphosion pratection FFH + CEA)
- Intrinzac satfe and explosion-proaf

(ks + wp) '} {planned)
Electrical connection/cable inlet
» Screwed gland M20 x 1.5
» Serewed gland Y - 14 NPT
* PROFIBUS plug M122)
Indicator
» Without indicator {digital display hid-
dar)
» With indicetor [digital display wisiola)

= With indicator {digital display wsibla,
satling as specified, Order code Y21
required)

Oreder Me,
TMF4034-

T ok AL

1
3

Mmoo m

= 0m e

L L el = |

Z— M7 OO—m

(2]

mom

b

124

Ordering data for basic device

M Ordering data Ordar cada
Further designs
Plaase add *Z* to Order No. and epecify Ordar codels).
Transmitter with mounting brackel made of
* Sleel AD1
* Stainkess steal Anz
Rating plate inscription (instead of Garman)
* English B11
* French B12
* Spanish B13
* ltallan B14
English rating plate, pressure units in inHzO or psl B21
Manulacturar's. test cartficate M to DIN 55 350, Par 18
and bo 150 g402 cn
Acceptance test cenificate B to EN 10 204-3.1 8 ci1z
Faciory cerfificate to EM 10 204-2.2 ci4
Acid gas version 1o NACE DoT
(onky tagether with seel dizgphragm made of Hastelloy)
IF BE (ot togather with PROFIBUS plug M12) oz
Digutel imdbcatar beside control keys DzT
{only with trensmithar 7AMFA034 -EEEE0-BARE of
TMF4034-EEEEO-BART-Z, ¥21)
Usa inor on zone 10020 (only tagether with basic E01
device with type of protection ‘Intrinslcaly-zale’)
Usa in zone O (basic unit EEx la) E02
Cixyigen application (max. 160 bar (2320 pal) with cxy- E10
gen measurermant and inert filling liguid)
Additional information

Please add *Z" to Order No. and specify Ordar codels)
and plaln test,

Measurng-point numberidentificaton

(max 16 characters), apacify in plain text:

¥15: Y15
Measurng-point text mes. 27 cheracters),

specify In plaim text:

Y162 Y16
Satting for dighal display,

gpecify In plain text (standard setting: miner

Y21: mbar, bar, kPa, MPa, psl, .. Y1
Hote: anly pressure dimensions (see page

51) can be selectad.

Presel bus address,

gpecify in plaim text (standard satting: 126):

¥25: Y25

Cnly the setting for *¥21° and "Y25° can be made In the factony.
Example for ordering:

|bem limsa: FMFA0A4A-1EADD-1AAT-Z
B lina: AT+ Y21
C hine: YEL...m

Scope of dellvery: Trensrmitter as orderad {Instruction Manual Is extra
ordaring item |see Bocessories on page 135)).

SITRANS P, Seres DS I PA
ASENOO53276-04
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Ordering Data

Ordering data

SITRANS P transmitter for absolule
p ire, from pr transmitter
series,
DS 11l PA, series

TMF4234-

Crrder Mo.

Meas, cell filling Meas. ool cleaning
Silizane ol Marrrial
Irseet licguicd Grease-fras
Maominal measuring range
250 rriar [3ED psi)

1,300 rriar {189 @si)

5,000 rriar [T2.5 psi)
50,000 rriar (435 psi)
Wetted parts materials
Seal diaphiragm Process connaclion

Rainless steal Slainkess stee|
Slainkess siee|

Hﬂ-ﬂe.r)r H lhoy
E

WVersion lor rermote seal !I'EII

Process connection

= Comeclion shank GlaA

= Farmale thread ¥ - 14 NPT

* Ol Nange made ol stainless steal,
rra span 180 bar |r232I:I psi)
- Mourting thrasd ' - 20 LINF
- Mourting thresd M10

HNaon-wetted parts materials

[

ImTo

=0mEE

B - S 2

= Housng made of die-cast alurminiom L]
* Housing stainl. steel precision casting 3

Design

= Standard warsian

= |rlerraticnal varsion (avalable soan),
English label inscriplions, documenta-
lion in & larguages on C0

Explasion protection

= Withoul sxplosion probection

* With explesion protection (CENELEC)
Type al protection:
- “Inirinsic salely” (EEx ia)
- “Explasion-proal (EEx d] ©)
- “Inlrinsic salely and explsion-proot

(EEx ia and EEx d} <} {planned)

- 1" [zane 2} (planned)

= With explosion protection (FM + CSA}
- intrinsis safe and egplosien-proal

{is + xp) #) (planned}

Electrical connectionicable inbet

= Sorawed glard M20 2 1.5

# Serawed glamd V- 14 WPT

« PROFIBUS plug M12 %)

Indicator

» Withoul ndicatar (digital display hid-
den}

= With indicator (digital display visible)

« With indicator (digital display visible,
elting as epecified, Order code ¥ 21
récguired)

EEEEN-EEEN
ik k

Z2—MmMT DB—B

Tom

[ ordering data

Further designs

Flease add *Z* 10 Order Mo, and specily Onder codefs).

Crder code

Transrriflar with mounting brackest made ol

* Sleed

* Blarless staal

Rating plale inscription (inslesd of Garmar)

+ Engfizh

» French

* Spanish

= Halian

English raling plate, pressure uwits in inHa O o psi

Manufaciurers test cerlificate b o DIN 55 360, Part 18
and 1o 150 B402

Acceplance (a5t certilicate B o EM 10 204-3.1 B
Factory certificate 1o EM 10 204-2.2

Acid gas werason o MACE

fonly logether with seal diaphragm rmade of Hastellay)

IP 64 fral logethier wilh PROFIBLS plug M12)

Digital indicalor beside canlral keys
[orly wilh transrmitler TMF4254 -0
TRIFA234-ANEED-BAR7-Z, Y21)
Use in o an zone 10030 only 1ogether wilh basic
device wilth type of protection Inirinsicaly-sabe)
Use i mare O [basic unil EEx i&)

0 -IAEE ar

Cocygen application (max. 160 bar (435 psi) wilh oongen
measurament and inerl filing liquid)

Al
A2

Bi1
Bi2
Bi3
Bi4

B

i1
ci2
ci4

D12

Additional information

Flease add *Z* 10 Order Mo, and specily Crder code(s)
ard plain last.

Measuring-painl numbesidentification
[max. 16 characters), spacily i plan 1ext-

¥16:
Measuring-pain texl {max. 27 characlers),
specily in plain lexl:

¥16:
Selting lor digital display, specily in plain test
[standard salling: rribar):

¥21: mbar, bar. kPa, MPa, ...

Nole: only pressure dimensions {(ses page
61) can be seeciad.

Freset bus address, specily n plain texl
[slandard seltirg: 12E§:

- H

Y26

'

SITRANS P, Series DS (Il PA
ASEDDO53276-04

Only the selting lar Y21 and “Y25° can e made in he fackanyg

Example for ordering: see page 126

Scope of delivery: Transmitter as ardenéd {Insiruction Manual is exira

ordaring ilem {Ses accessoras on page 135]).

"y Mersion TMF4Z34- 10, anby up o max. span 200 mbar (2.9 psi).

) Withoul cable gland o PROFIBUS plug M12.

3 h . . .
b Mol togelber wilh type al protecton "Explasian-proal®
or F«C5A I"r'.'qxplﬂ

125
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Ordering Data

Ordering data

SITRANE P transmitter for absolute
pressure. from differential pressure
transmitber series,

DS Il PA series

Meas. cell filing Meas. cell cleaning

Silicane il Mormal
Inert liguid Grease-free
Nominal measuring range
2600 rriar 363 psi)
1,300 rriar [18.9 psi}
6,003 rripar |72.5 psil
30,000 rribar (435 pei)
100,000 rripar {1450 psi)
Wetted parts materials
Seal diaphragrm  Parts of meas. cell
Shainless sleed  Stainhess steal
Hasieloy Stainless steal
Hasieloy Hastelloy
Tanlalum Tantalum
Monel Marel
Gald Gold

Wersion for remoie seal 1)
Process connection

Famals thread %4 - 18 NPT with flange
cannection o DIM 19 213
= With sealing sorew opposite pracess conn
- Maunting thraad 9.11'.’!!
- Maunting thraad dig - 20 LIMF
» Spaling sonew on sioe ol process Nangas )
= Mounting thread 10
« Mlaunting thraad " iyg - 20 UNF
Hon-wetted parts materials
Process flange  Electranics housing
SCIEVS

Stainless steel  Die-cast aluminium
Stainless steel  Stain. steed prec. cast

Design

= Standard version

= Internabonal version {available soan),
English labal inscriptions, documenta-
tion in & languagaes on CO

Explosion prolection
= Withaul explosion pratection
= With krsian pmlecljnn [CEMELEC)
Type of protecton:
= “Inirinsic safety® (EEx ia}
« “Explosion-proal (EEx o) %}
= “|ririnsic urul:]; aﬁnd explosian-proof”
(EEx in «EEx d) ) (planned)
= 'n" [zone 2) [planned)
= With esplosion protection (Fb
= intrinsic safe and explosion-proof
{is = xp) ¥ (planned)
Electrical connection/cable inlet
= Sorewed gland M20x 1.6
= Screwed gland ¥ - 14 NPT
» PROFIBLIS plug M12%)
Indicator

= Withoul indicatar (digital display hid-

Order Mo.

THF4334-
EEEEN-EEEE
F T

T ry T e

1
3

EIDWO
m

SLCImMOEE

L=

L

=E—MmT QE—

TOoER—0

| Ordering data

Further designs
Please add *Z* 1o Crder No. and specify Crder codeas).

COrder code

den} 1
= With ndicator {digital display wisible) &
= With ndicator {digital display wisible,

selting as specified, Order oode Y21

T resa T

126

Transmilber with mounling brackel macde of
» Steal
» Jtainless sieel

Instead of FRM [Vilon), process Aange O-ring made of

= PTFE (Teflan)

» FEP {with siicone core, approwved for foad)

» FFPM [Kalrez [Cormpaund: 4079)

= MBR {Buna M}

Sealing screws (V4 - 18 NPT ) with walve in material of pro-
cess flange

Rating plabe inscription {instesd of Gerrman)

= English

* French

» Spanish

* Hakan

English rating plate, prassure unils in nHaO o psi
Manufaciurer's test certilicate b 1o DM 55 350, Parl 18
and 1o 150 8402

Acoeplance st certificals B o EN 10 204-3.1 B
Factory cerlificate 1o EN 10 204-2 2

Acid gas version o NACE

[enly toggather with seal disphragm made of Hastalloy
and pracess sorews made of stainkess siael)

IP €8 {ret together with PROFIBLIS plug M12}

Digilal indizator beside caniral keys

[only with transmitter 7MF4334 - BEERZ-BARE or
TMFAZ3L-EREE2-BAR7-Z, Y21

Use in or on sone 10020 [only togather with basic
device with type of pratection “Infrinscalk-safe)
Usein zone O (basic unit EEx ia)

Corygen application {max. 160 bar {2320 psi) wilh ooy
pen measurameant and inert filing liguid)
Inerchanging ol process connection side

Vel on side for gas measuraments

Process flange made of:

* Hastelloy

= Moare:

» Shainless steal with PYDOF nserl imax. PH 10 [(WI&P
145 psih, max. iemperature of medum 90 “CEI‘N “Fli

ZEREE RE

m
=]
s

238 33

Additional information

Please add *Z* 1o Crder No. and specity Order code(s)
ancl plain e,

Measuring-paint nurmiser idenlification
[max. 16 characters), specily i plain st
T18:
Mleasuring-paint texd (max. 27 characbars),
spacty in plain lexd

Aal-H
Setting for digital display, specily in plain bt
[standard seting: mbﬂr;

¥21: miar, bar, kPa, MPa, psi, ...

Mole: only pressure drrensions [ses page
61) can be selacted.

Preset bus address, specify in plain bext

[standard setling: 126):
Y2s:

¥

Y28

Onby the satting lor 21" and *Y25" can be made n the factary

Example for ordering: see pags 126

Scope of delivery: Transrmitler as ordered {Insiructon Manual is exra

ordering ifterm (s accessaries on page 135]).

“} Mot far nomnal measuring range 180 bar (2330 psi).
3 Withow calle gland or PROFIELUS plug M12.

1 Mol tagather wilh type of proteclion "Explasion-proo
or Fld+CEA [isexn)

b Wersion TMF4334-10Y... anly up bo max. span 200 rmbar (2.9 psi).

SITRANS P, Seres DS Il PA
ASENO053276-04
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Ordering Data

Ordering data

SITRANS P transmitter for differential
pressure and flow, DS Il PA series,
PH 321160 (MWP 46472320 psi)

Meas. cell filling  Meas. cell cleaning

Marmal
Greasp-fraas

Silicone oi
Irnert iguid
Hominal measuring range
PM 32 (MWP 435 pasi)

My mbar 1) 029 psi)
PH 16D [WWP 2320 psi)

GO mbar POET msi)

260 mbar (38D psi)

&00 mbar (8.7 psi)

1,600 mbar (23,2 psi)

5,000 mbar [T2.5 psi)

30,000 mbar (435 psiy

Wetted

materials
{process flange made of stanless steel}

Seal diaphragm  Parts of meas. cell
Slainless sheel Stainkess steel
Hastieloy Stainless sioel
Hasieloy Hastelloy
Tantalen ) Tantalum

Wone| ) tore

Gold ) Gold

Version for remate seal

Process connection

Female thread 4 - 18 NPT with flange
conneclion to CIM 19 213

= Sealing screw oppasite pr!:;:::: cann

= Mourting thread
= Mourting thread g = 20 LIMF

» Spalng sorew on side ol process flarges
= Maurting thread K10
= Maourting thread e - 20 LIMF
Non-wetted parts materials

Process flange  Electronics hausing

SCTOWS

Slainless steel  Die-cast aluminium
Slainless stenl  Stain. stesl preo. cast.
Design

= Standard version

= [nbernational version {available scan),
English labed inscripbons, documenta-
tion in & languages on GO

Explosion protection

= Without explosion prolection

* With explosion pratection (CEMELEC)
Type of pratechon:
= “Irrimsic safety® !EE'. ia)
- *Explasion-proai® [EEx d) 5}
= “Irrimsic safety explosion-proal

{EEx im +EEx ) “) (plarned)

= 0" (zore Z) (planned)

= With explosion prolection & CRM)
. intrin:l':: sale and upln:{;!:!prnn‘l

fie & xp) 7} {plannad])

Electrical connection/cable inlet

» Sorewed gland M20x 1.6

» Sorewad gland % - 14 NPT

» PROFIEUS plug M12%

Indicator

= Withaut indicator {digital display hid-
dern}

= With indicator (digital display visible)

= With indicatar (digital display visible,
settng as specified, Order code Y21
recquired)

=FImMOE P

B B3

me on—>&®

moE

-

| Ordering data

Further designs
Please add *2* io Crder Mo, and speaify Order codeds).

Order code

Transmilter with mounting bracket made of
 Sleel
+ Slainless steal

Instead of FPM (Wilan), pracess flangs O-nrg made of:

= PTFE [Teflan)

# FEFP {with silicone core, approwed for food)

- {Kalnaxr {Cn'rpu.lndp 40787

= MNEBA {Buna M}

Saaling screws (4 - 18 NPT wilh vakes in matarial of pro-
cess flangs

Hatling plate inscription {instead of German}

= English

= French

* Spanish

= |talian

English raling plate, pressure units in inH O oor psi
Blanuizcturers test cerlificate M to DIM 55 350, Part 18
and to 150 8402

Aoceptanoe 1est certificate B o EN 10 204-3.1 B
Factory certificate 1o EM 10 204.2.2

Aoid gas wersion b WACE

{only logether with seal diaphragm made of Hastelloy
and process screws made of stanless sleel}

IP BB [nat together with PROFIEUS pleg M12}

Cigital ndicalor beside contral ke

{only with transmitier 7h4F 2434 -HRERE -B ARG ar
F4434-AEEE: - BART-Z, Y21)

Use inor on zone 10020 (only together with basic
davice with type of pratection *Inrinsically-safe}

Use in xone 0 (basic unit EEx ia)

Over-filling safely device lor lammabbe and
non-flammahble liquids (max. PH 32 (MWP 464 psi))
ibasic unit EEx ia)

Owygen application {max. 160 bar {2320 psi) wilh o
gen massurement and inert filling liquid)
Interchanging ol process conneclion side

Went on side for gas measurements

Stanless sleel process flanges for verlical differential
pressure lnes {nol together with K01, K02 and KO4) by

Process lange made of Hastelloy

Process flange made of Maned

Stanless steel with PYDF nsert [mac. PR 10 (WMWP 146
psi), max. temperature of rmedium 90 5C (194 5F))

BE1N
Bz
B13
B4

cn
ciz
Ci4

D1z

E10

KD
K4

SITRANS P, Series DS (Il PA
ASEDDO53276-04

Additional information

Flease add *Z° 1o Order Mo, and specify Order codeds)
and plain bext.

Measunng-paoint numberfidentification (max. 16 charac-
fters), specily in plain bed: Y18 oo
Measunng-paint besd imax. 27 characters),
specify in plain text: Y18 ... =

Satling for digital display, specity in plain text
{standard saling: mbar):

¥21: mbar, bar, kPa, MPa, psi ...

MNaote: only pressure dmensions (sse page
515 can Do splecied.

Presol bus address, specify in plain iext
{standard setting: 128)

W28

Y18

L]

Yas

Oindy the seltng for 21" and ¥25° can be made n the faciory.

Example for ordering: see page 126

Scope of delivery: Transmitter as ordened {Instruction Manwal is extra

ardering item {see accessories on page 135)).
"y Bat suilable for connecton of remole seal.

E:I Only tagether with nominal measuing range 280, 1600, 5000 and
:-IDQ%CI mbar (363, 2321,

T25 and 435 p}
33 Wilhout cable gand ar PROFIEUS plug M12.
41 Mot Ingether wilh type of prolection “Explosion.procd*
ar Fil+ T84 I'i:nq:;t.:

127
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Ordering Data

| Ordering data

SITRANS P transmitter for differential
sure and flow, DS 1l PA series,
N 420 (MWP 6082 psd)

Nominal measuring range
250 mbar (3.63 psl
00 mbar  (B.7 psl

1,600 mbar (232 psi
5,000 mbar (725 psl
30,000 mbar {435 pal

Wetted parts materials
[precess flange made of stalnkess sbeal)

Seal diaphragm  Paris of meas. cell
Stalnless sieal Stainless stael
Hastalioy Slainlass stael
Gald '} Gald

Process connection

Fernale thread ' - 18 NPT and flange
connection b DIN 19213

* Saaling screw opposite process con-
neclion
- Mounting thread 12
- Mounting thread The- 20 UMF

* Saaling screw on side of process
flanges

- Mounting thread !'.HE
- Mounting thread 115~ 20 UMNF
Non-wetted parts materlals

Process flanga  Electronics housing
BCTEINE

Stalnless steel  Die -cast aluminium
Stalnless steal  Stain. steel prec. cast
Design

* Standard version

* Intemational warslon (avallable soon),
English label inscrptions, docurmanta-
fion in 5 languages on CO

Explosion pratection

= Without explosion pratection

* 'With explosion protecton (CEMELEC)
Type of protection:
- “Intrinsic safety® (EEx ia)
- *Exploon-proal (EEx d) 2)
- “Intrinsic safety a{u:l explosion-proof
{EEx la +EEx dj ©} {planned)
- *r* {zone 2) (planned)
* With explosion protection (FM + C54)
- Intnneic safe and explosion-proaf
(I + xp} ) (planned)

Electrical connection’cable inlet
» Sorewed gland M20x 1.5

» Sorewed gland ' - 14 NPT

* PROFIBUS plug M12 )

Inecl caitne

= Without indicatar (digital dsplay hid-
dan)

= 'With indicator {digital display sisioea)

= With indicator {digital display ssibda,
setling as specified. Ordar code ¥21
raquinad)

Ordar Mo,

TMF4534-
1iEEEN-EEER

Iomm

T.J
D

rome

*

L =

=1 th

ki

mo om-—B

-y

5]

=

128

.Grﬂarlng data

Further designs

Pleasa add "2* to Order No. and specity Order code|s).

Ordear code

Transmitter with mounting bracket made of
« Seal
* Slanless sleel

Instead of FFM {Mton], process flange O-ring made of
* PTFE {Tedion)

* FEP {wath sllicone core, approved for food)

* FFPM (Kalrez (Compound: 4079))

* NER (Buna N)

Sealing scre (% - 18 NPT) with valve in material of pro-

cass flange

Rating plate inscripton (instead of Serman)
* English
* French

* Spanish

* Ifakan
English rating plate, pressure units ininH0 ar psi

Manufaciurar's test carbdicate b to CIM 55 350, Part 16
and 1o IS0 8402

Acceplance test cerlificate B o EN 10 204-31 B
Factory cerfificate to EM 10 204-2.2

Acld gas werslon 1o NACE
[only togethar with seal disphragm made of Hasteloy
and process screws mada of stainkess steal)

IP £ {not sogether with PROFIBLS plug M12)

Digital indicator baside confrol keys
{only with fransmitber 7RF4554 - EEEE?-BANE or
ThiF453-EEEE:-WANT-Z, Y21)

Use in ar on zone 10420 {only together with basic
device with type of protection *Intrinsically-safe’)

Use in zone O {basic unit EEx &)
Imeszhanging of process cannecton side

Stalnkess ateal process flanges for wertical differential
pressure lings

EBRRE B

Additional infarmation

Please add “2" to Order No. and specily Order code(s)
and plain texl.

Measuring-pont numberidentification
(max. 16 characiers), specily in plain taxt:

¥15:
Measuring-point text meax. 27 characters),
specity in plain e

Y16:
Setting for dighal display, specify in plan text
(standard setting: mbar):

¥21: mivar, bar, kPa, MPa, pai, ...

Mele: only pressure dimensions (see page
51) can be salecied.

Fre=et bus address, specify in plain bex
(standard seting: 126):

Yas:

Y15

Y16

Y21

Y25

Only the setting for *¥21° and *r25° can be made In the factony.

Example for ordering: =ee page 126

Scope of dellvery: Transmitier s ordered (Instruction Manual is extra

ordering ilem (2ee accessores on page 135)).

1} Dl tooether with nemingl measurina ranoe 250, 1600, 5000 and

SITRANS P, Seres DS I PA
ASEND053276-04
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Ordering Data

| Ordering data Olrder Mo,

SITRANS P transmitter
for lewel,
DS 1l PA serles

Nominal measuring range
2M0mbar {363 pn}
&0 mbar (B.7 pei

1600 mbar {232 pei}

L0000 mbar {725 pei}

Process connection of low-pressure

TMF4634-
bk A

R lul=-E= 2

Famala thraad ¥ - 18 WPT and flange
connection fo DIN 19213 with mourting
thread

*M10
» T 20 LRF 2

Non-wetted parts materials

Process flange  Elkecironics housing
ECTEWE
Stainless steel
Stainless sheel

Cue-c:ast alurminium 2
Slain. steel prec. cast. 3

iEYER-EEEN
r

FTYY

Design

= Standard varsion 1

* Intarnational version (evallable soon,
English lekel inscriptions, documanta-

tion in & languages on COD 2

Explesion protection
 Without explosion protection
= Wiith explosion protection (CEMELEC)
Type of protaction:
- “Intrinzic sadety” ia
- 'Explngim-prnofii.é:xlix 3) "
- “Infrinsic safety and explosion-proof®
{EEx ia +EEx d} 'y [planned)
- °n’ (zome 2) (planned)
Ebectrical connectionicable inlet
» Screwed gland M20 x 1.5
» Screwad gland ¥ - 14 NPT
» FROFIBUIS plug M12 %)

Indicatar

= Without indicator (digital display hid-
den}

» With indicator {digital display visibla)

= Wiith indicalor (digital display visioke,

salting as specified, Order code Y21
required)

mT om—®»

[- )

| Ordering data

Further designs
Flease add "2 to Order Mo. and specify Order code(s).

Order coda

Instead of FPM (\ilon), process flanga O-ning on low-
pressure side made of:

= PTFE {Teflon}

= FEP |with silicone core, approved for food)

= FFPM (Kalrez (Compound: 40793}

= HER (Buna N)

Saaling screws (44 - 18 NPT} with walve in material of pro-
cess flange

Rating plate inzcription (instead of German)

£ BREE

Ordering note: =1 arder ilem: Transmitbar TMFAE3A-.

2nd order itam: Mounling flange MAF4012-3.

Example for ordering:
hem lire 1: ThMF4AEIS-1EY20- 1481
fem line & TROF4012-35E01

SITRANS P, Series DS (Il PA
ASEDDO53276-04

= English B11
= French B12
* Spanish B13
# |talian B14
English reting plete, prassure units in inH, O or pai B2
Manufeciurer's test cartificate M o DIM 55 350, Fart 13

and to IS0 8402 c1n
Acceptance test cerificate B 1o EM 10 204-3.1 B c12
Fatctory certificata to EW 10 204-2 2 C14
IP BE {nat togethear with PROFIBUS plug M12) D12
Usa in or on zona 10420 {only together with Dasic Em
davice with type of prolection “Inlrinsically-zaie”)

Uza im zone O {pasic unit EEx ia) Ed2
Cwerfilling zafety device for flammable and non-flamma-  E08
bl liquids {max. PR32 {WMWP 464 pel) (besic unit EEx ia)
Interchanging of process cannaction side Ho
Additional Informatien

Flease add "2 o Order Mo. and specity Order code{s)

and plain text.

Measuwing-point rumbaridentification

{max. 16 characiers), spacily in plain text:

¥15: Y15
Measuring-point text {meae. 27 characters),

specily in plain b

Y162 Y16
Salting for digital display, specify in plain texa

(standard setbng: mbark:

¥21: mbar, bar, kPa. MPa, psi, .. bl
Mote: only pressure dimensions (see page

51} can be =alected.

Fresel bus address, spacily in plain taxt

(standard selbng: 126):

¥i5: a5

Cinly the setting for Y217 and *'25' can be made in the faciony.
Scope of delivery: Transmitier as ordared (Instruction Manwal is exira

ordaring item (see accessores on page 135)).
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Ordering Data

|Grdurlng data Order Mo, Order code

Mounting flange
Canectly filbed onto SITHAMNS P
tramsmilter for lewel

fer
O 1l PA series
Flange Mom. diam. | Hom. press.
Connection | D &0 PM 40 D
tex Gl 100 PH 16 G
LM 2601 PH 40 H
Connection | 3 inch class 160 [+]
1<] class 300 R
AMSIB1E.E | 4 inch class 160 T
class 300 u |
Oitirwesr wErsion Fd 417
Mokl Order code and plain text
Morminal diameter: ... ; Nom. pressun: ...
Wetted parts materials
= Bfainless steal, mai. Mo. 1.45?1.‘313“1] A
- Coated with PFA D
- Coated with PTFE Ed
- Coated with ECTFE F
= hlored 400, mat. Mo, 2 4360 G
= Hastelloy B2, mat. Mo, 24617 H
= Hasteloy C276, mat. Mo, 2.4819 o
= Hastedoy C4, mat. Moo 2 4610 u
= Tantaium K
Oitirwesr wersion Fa KT
Mkl Order code and plain test
Weted parts materials:
Sealing face: see "Technical data®
Tube length
= Withowut tube a
= B0 mm (1.97 in:hg 1
= 100 mmi (394 moh 2
= 160 mmi (690 moh) a
= 200 mm (787 mash) 4
Filling liguid
= Sibcone oil M5 1
= Sibcone oil M0 2
= High-lemperabure oil 3
= Halocarbon oil {for Op measurements) 4
= Vegetable il ]
* Glycerinefwater %) 68 |
Oitirwesr wersion -] M1Y
Mo Order code and plain text
Filling ligquid: ...
Crder cade
Further designs
Please add *Z* 1o Crder Mo, and specify
Oircier cocde|s).
Witk flame fashowver keck-out for mount- A
ing on zone O {includimg docurnentation)
Manufacturer's best certidicate M to c11
DM 66 360, Part 18, and to |50 8402
Acceplance btest cedificale B 1o c12
EN 10 204-3.1 B
Vaouurn-resistant design (for use in Wid
WACLILIM FAnge)
Calculation of 5 of associated trans- b
mitter (enclose filled-in questionnare
with arder}
Maote:
Suffix *¥01* required with transmitier!
) For vacuurm on recguest.
) Mol suitable for use n Iow-pressare range.
Example for ardering: sees pags 131
m Siermens Fl 01 - May 2003
SITRANS P, Seres DS Il PA
130 ASE00053276-04
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Ordering Data

12.2 Ordering data for spare parts

Ordering data
Spare pars

I.hunlhg Bracket and mnumlng pams

For pressure tranamiitans:

ME Il series (FMFA010-EEEEE- 10 C W

MS series (TMFA015-EEEEE- ) and
OS |1l (PA) serles | TMFACIE-EEEEE- |0 C )
For absolute pressune ransrmatters:

0S5 |1l (PA) serla {TRMFAZIE-EEEEE- 10 W)

* Made of steal
* Made of stainless atesl

Maunting bracket and mounling pams
For pressure transmittans:

ME I geries (TMFA010-EEEEE- 10 40,
-IMEN and -1EDE;

M3 series (FAFA01 - EEEEE- 1N AR,
-IMER and -1HDW]

D5 11 {Pa) sedes | TRMFI0SE-ENEEE-
MAN, -INER and - 1EDOME,

For abaolute pressure tranamitters

035 1l {PA) series {TMF4230-EEEEE- 10 - H)
-IMEN and -1EDE),

# Made af abeal

* Made af stanless sies

Mounting bracket and mounting pes for

diff. pressure ransmitters with M10 lange
thread (743 HE-_.. and 7MMFdd EE-..)

= Made of stes|
* Made of stanless sl
Maounting brackel and mounting pans tor

differential presaure tranarmtters with M12
flange thread (TRF4S HE-..)

* Made af atesl
* Made af stanless sies

Maounting bracket and mounting pans far

differantial pressure and absolie pressure
tranarmittars with large thread ‘- 20 LNF
(TMF43 ENE-..., TMF44 HE-.., MI‘-‘EE EE-.

& Made of stesl
* Made of stainless atesl

Cover (die-cast aluminium ] withoul window,
includirg gasket

* For MK 11, M5 and DS 1l {PA)} series

Cover (stanless steal) without window,
inchiding gasket, for D5 1l (FA) serles

Coover [die-cast aluminium) with wincow,
Includirg gasket

« for ME |, MS and DS 111 (FA) senes

Cover (stainless sbeal) with window,
including gasket for DS 111 {PA) sefag

Analog indicator, scale 0o 100%

Analog indicator, cusiomerspeciic scale
dwislons as specified in plain text

Digital display including mounting materizl
for MAS and OS5 I {PA) seres

Measuring-point label
= Without inscription (5 off)

* Printed {1 off). data according 1o
¥O1 or Y02, ¥15 and ¥ 16 (zee Orderirg
data tor SITHANS F transmitters)

Ordear Mo.

TMF4997-1AB
TMF4997-1AH

TMFA897-1AC
TMF4997-18.

TMF4997-1AD
TMF4897-10K

TMF4997-1AE
TMF4897-1AL

TMF4997-1AF

TMF4897-1.0M

TMF4897-1BB

TMF 4B T-1B8C

TMF4997-1BE

TMF4997-1BF
TMF4897-1BN

TMF4397-1BP-Z
|1 - —

TMF4397-1BR

SITRANS P, Series DS (Il PA
ASEDDO53276-04

Ordering data

Spare parts (continuad)
Mounting serews

Far reasuring-paint kel for MK I, 815 and
O 11 (PA) senes, earthing and connection
tesminalz or for digital display (S0 offy

Sealing screws
(1 =8t = 2 off) for process flange

= Stainless abes
* Hastellioy

Vent valves
comphete (1 sat = 2 off)

= Stanless stesl

+ Hastelloy

Eleciromics for

= BITHAMS F, DS 1l series

# BITHANS P, DS 11l PA sarias
Coanneclion board for

= SITAANS F. DS 1l series

= SITRANS P, DS |1l PA sarias

O-rings, for process flanges made of:

= FFM {Witan)
= FTFE { Tefion)

* FEF {wilth silicone core, approved for food)
* FAPM (Kalrez (Comgound: 40780}

= MER (Buna M)

Crder Mo.

TMF4EET-1CD

TMF428T-1C0
TMF4BET-1CH

TMF4E8T-1CP
TMF4EAT-1C0

TMF4287-10K
TMF4207-1DL

TMF4257-10N
TMF4207-1DP

TMFA207-2 DM
TMF4297-2DB

TMF408T-20C
TMF4297-20D

TMF4207-2DE

1
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Ordering Data

Ordering data
SITRANS P measuring cell for pres-
e

Order Mo,

TMF4200 -EEEED

I Ordering data

SITRANS P measuring cell for abso-

Oirder Ma.
TMF4992 -EEEND
Y

L lute pressure (from presswre rans- .
lar OS5 N ard DS 1l PA sehas mitber series)
" cell filling M sl el ing for OGS | and OS 11 PA series
Silicare ail Mol 1 Meas. cell filling  Meas. cell cleaning
Inert filling liqud Grease-res 3 Siicn(ﬂ: il - Maorrmal 1
Ratad mrtasiring rangs Imert filliog lguid  Greasea-dnes 3
1har  (14.5 pei B Rated measuring range
4 bar {548 psi) c 250 mibar (363 psi) D
16 bar {232 pei) o 1,300 mibar (18.9 pa=i) F
63 bar {314 i E 5.000 mibar [72.5 psi) G
160 bar (2320 psi) F 30,000 mibbar {4335 pai) H
400 bar (2802 psi) G Wi 4 iz malerisls
Wetted parts materials Seal diaphragmn  Conreclion shark
Seal ﬂiapl‘ragm Connechian shank ainless gpas| Siapless steal A
Slainless steal Stainlass siesl A Hastelloy Slanless steal B
Hastedloy Stairdess sleel B FHastelly Haszallory c
s bl i) = Process connection
Process connection + Conreclion shark GiA o
& Connechion shank G4a o # Female thread W - 14 NPT i
* Feniale s ad 4 - 14 NFT i o Dval Nange rade of slankess shesl,
» Oral llange made of slainless slesl free. apan 180 bar (2320 pai)
max span 160 bar (2330 psi) - Mounlireg thread ', .- 20 UNF 2
- Moiniting thread /- 20 UMF 2 - Moriireg thread MAD 3
- Maumting thrasd 10 z Further designs Order code
Further designs il el Flease add "2 o Crder Mo, and spec-
_F'}ease add " o Order Mo, and spec- iy Order code]s).
My CIndar soma(E). Acceplance esl ceriicate B o
Acceplance test cerlilicale B 1o EM 10 204-3.1 B ci2
EM A0 204-31 B ci12
SITRANS P, Series DS Il PA
132 ASEND053276-04
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Ordering Data

| Ordering data

SITRANS P measuring cell lor abso-
lute prassure (from differential pres-
sure Iransmitler serias)

for O5 1 and DS 1l PA saries

Meas. cell filling  Meas. call cleaning

Sibzone al Narmal
et filling liquid  Grease-iree

Raled measuring range
250 rnipar (.63 pai)
1,500 rritar (18.0 pai)
5,000 mibar (725 pai)
30,000 rmipar [435 pai)
100,000 rrinar (1450 pai)
Wetted parts materials
Seal diaphragrm  Pars of meas. cel
Stainless sleel  Slainkass sbeal
Hastelloy Stainkess shoal
Hastelloy Hastelky
Tamtalirm Tantalumn
Mo Konel
Gokd Gold
Process conneclion
Femala thread ¥ - 18 NPT with flange
conneclion o O 19 213

* Venlt opposila process connection
- Mainting thiead M10
g - 20 LIMF

= Vent on side ol process 1Iange
= MI:ILI"I['I"IQ thread |l'_|1'|':|
i1 - 20 UNF

Hon-wetled parls malerials
Process flange screws:
= Sfainless steal

Order Mi

TMF4993 -Em

>N
=u
L]

o

EInmo

FIMOOe

b S

Further degigns

Flease add "2" ta QOrder Mo, and S
ity Crder endes).

Cridiar code

Inztead of FPM (Viten), process llange

O-iing made of:

* FTFE {Tefan)

* FEF (with slicone core, approved for
Toed)

* FFFM {Kalrez [Cormpound: 4078)}

* NBA (Buna N}

Acteptance 1est certilicate B 1o
EM10204-31B

Frocess connection G124

Remate seal connection [not together
with KO, K02 and KiOd)

Went on side for Qas measuraments

Wilhaut process llanges

With process lange made ol

* Haslelioy

* Wonel

= Sfainless steel with PYOF ingen (max
PH 10 (MWP 145 psi), rax. lempera-
fure of medium B0 °C {184 °F))

HO2
KDD
Kol

Kn2
K4

[ ordering data

SITRANS P measuring cell for ditfer-
ential pregsure and PN 32/160

(MWP 1642530 pai)

fior D% 11l and DS 11 PA serias

Meas. cell filling  Meas. call cleaning
Silicona ail Narrmal
Inert filling liqued Grease-frae

rated measuring range

P 32 (MWF 264 psi)

20 mbar) 10.20 pai}

FH 160 [MWF 2320 i}
&0 mbar {0.87 pai}

250 mbar {3.65 pai}

600 mbar [B.7 pai}
1,600 ripar {23.2 psi}
5,000 ripar {72.5 pei}

30,000 mizar {435 pai}
Welled parts materials
(process flanges made of slainless
ataal)
Seal diaghragm
Stairikess el
Hastalloy
Hastelloy
Tantalum 1}
Monal 1) Manal
Gold 1} Gold

Process connection

Female thiread 4 - 18 NPT with Bange
connection to DIM 19 213

« Wanl OpROSile process connection
- Migunting theead w10
"ie - 2OUMF

* vent on side of process flange
- Maunting thread M0
Tl - B0UNF
Mon-selled parts materials
Frocess flange scravwe:
* Stanless sheel

Parts of meas. cell
Stainless sbaal
Stainless sbaal
Haslelioy
Tantalurn

Cirdesr Ma.

TMF4904 -EEEER
Yy

B -

IL@TMmMmQo @

FImo@oe

1]

EYS

Further designs

Flease add *Z° 10 Onder Mo, and spac-
ity Order codeds).

'y Ordy togather with max. epan 250, 1,600, 5,000 and 30,000 mbar

(3.83, 23.21, 72.5 and 435 pei).

2:l Mot suitable Tor connection of remale seal.

SITRANS P, Series DS (Il PA
ASEDDO53276-04

Instaad aof FPM (Yiban), process ||EI'IE|E'

O-ring rmade of:

* PTFE {Tellon}

& FEF {\wilh gilicone cora, Eﬂpl'{‘n'-‘l’.'d lar
el

* FFPM {Kalrez {Compaund: 4073}

+ MER (Buna M)

Acceplance sl carlificala B o
EM 10 204-3.1 B

Ramaole seal llanges (nal together wilh
K, K02 and KDd)

Went on side lor gas measurernants

Stainless atesl process flanges tor verti-
cal differential pressure ines {not
together with K01, K02 or KDd}

Withaut process flanges

With pracess flange made of:

* Hastelloy

* foned

* Stanless steel with PYDF insert (max.
PR 10 {WMWF 145 pail, max. 1empers-
ture of mediim 90 °C (194 °F)}

BR BB

0
Pa

5F B

253 8
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Ordering Data

Ordering data

SITRANS P measuring cell

for differential pressure and PN 420,
(MWP 8082 psi)

DS Il and DS 1l PA series

Rated measuring range
250mbar {363 pai)
GO mbar (A7 pai)

1600 mbar {232 pai}
5000 mbar {725 pai)
30,000 mbar (435 pa)

Wetted parts materials
|process flanges made of stainless
gteal)

Seal diaphragm  Pens of meas. cell

Order No.

TMF455s -1 HEEE
ry T

IRTMMO —

' Ordering data
SITRANS P measuring cell
Tor level,
DS Il and DS 1l PA series
Rated measuring range
250 mbar (363 pai}
600 rnipas (8.7 psi}
1,600 rmibar {232 psl}
5,000 mines {725 pal}

Wetted parls malerials
||:II'{I\"_"ES.'E rlmgee made of slainkess
steel)

Seal diaphragrn  Pans of meas. call
Stainless steal Stlainless stael

Process connection of low-prassure
side

Fermabe thread Y - 18 NPT with flange
connection b DIM 18 213

* \ent Opposile QIOCess Connecton

- Mounting thread |;,11|:|
g~ 20 LINF
Non-wetted paris materials

Process flange screws
* Sfainkess sleal

Further designs

Please add "Z* to Order Mo, and spec-
ity Ordler codeds).

Order code

Stainless stesl Stainless steel A
Hastedoy Stainless steeal B
Gotd 1) Gold L
Process connection
Farnale threed % - 18 MPT with flange
connection to Ok 18 213
* Vent opposite process connechion
- Mournting thread |;|.112 1
f1g- 20 LINF 3
 Went on side of process flange
- Mounting thread 12 5
Iy~ 20 LINF T
Non-weited paris materials
Process flange screws:
* Stainkess steel 2
Further designs Order coda
Please add *Z* to Order Mo. and spec-
ity Order code|s).
Instead af FFM (Viton), proceas flangs
O-ring made of:
« FTFE (Tedlon) AZD
» FEF (with gilicore core, approved for AZ1
fosd)
*« FFFM (Kaivez (Compound: 4073} AZZ
« MIBA {Buna M} AZ3
Acceplance test cerificate B to
EM 10204-31 B ciz
Stainless steel process flanges for varti- HD3
cal differential pressure lines
‘Without process flanges Koo

Instead aof FPM (Wion}, process flange

O-ring made of:

& PTFE (Tedlom)

* FEP (with silicone core, approwad for
foced)

« FFFM (Kaivez (Compound: 4073}

& MIEA {Buna M}

Acceptance test cerificate B to
EM 10204-31 B

Without process llanges

A2D
AZ1

AZZ
A23

[ ]
KoD

"} Oriy together with max. span 250, 1,600, 5,000 and 30,000 riar

[3.63, 2321, 72.5 and 435 psi}.

134
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Ordering Data

12.3 Ordering data for accessories

Ordering data

Inslruction Manuals

Instruction Mamual lor SITRAME P,
CE Il series

& German

= English

# French

& Spanish

* llakan

Brief instructions {Leparello)

for SITRAMS P, DS 1] sarias

» German'English

CD with documentation

lor SITRAMS F, DS 1l series, DS NI FA, ME,
MK 11, MPZ and Z

« Gamrnan, Englsh, French, Spanish, [Lalian

Service Manual Yo replacament of ses-
tranics, méasurng osll and conreclion board

« GermanEnglish

Order Ma.

ASEMDOAT A0
ASEDMDOAT A2
ASEMDOEIZ1E
ASEMDOSIZ20
ASEMDOSIX1E

ASEQDD4TON

ASEQDDS0345

AFEDOTEMED
[iorly awailabile on the
IrlErnal)

Ordering data

HART communicator with

rechargeable batiery,
charger far AC 230V

T'r_pe al praleclion: ininsic safety
EEx ia IC T4, wilh carrying case
4 ME mearmary,

wilh DDs of Siemens desices
Languages

o GRTTEn

= English

Loading of further device
descriptions

Flaase specily DD in plan el

Orcler o

TMF4908-8KF
TMF4908-BKT

TMF42908-8KLU

HART cammunicalion
HART communicatlor
HART madem

See on the right side

TMFA849T-1D4

Hote:

You can download the above-mentioned Instruction Manuals

"rEE-c:uI-c,"uEriE from the Internet site

SITRANS P, Series DS (Il PA
ASEDDO53276-04
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SITRANS P, Series DS Ill PA
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Certificates 1 3

The certificates are enclosed as a collection of loose leaves in the operating
instructions (or on CO).

SITRANS P. Series DS 11l PA
ASEDDO53276-04 137
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Index

A
Assembly 82

B

Blanking plug 15

Block diagram 17, 18, 19
Bridge output voltage 18, 20

Cc
Cable gland 15
Care 115

Class 1 Master 33
Commissioning 95
Configuration message 33
Connection 90

fto screw terminals 80
Connection diagram 90
Cyclic operation 33

D

Data consistency 33
Design 13

Device Master Data file 33
Diagnostic Information 44
DMD file 33

Electrical connection 89

SITRANS P, Series DS (Il PA
ASEDDO53276-04

Error 44
Error signaling 44

F
Filling liquid 19

Flange 19

Front view of the device 15

Functional diagram 17, 18, 19, 20

H

Hardware error 115

|

Input keys 45

Installation 81, 82

Interfacing
PROFIBUS 120

K
Keyboard 45

L

Locking screw 88

Measured value display 44

14
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Measuring R

gases 97 Range of rotation. 87
liquid 98 Rating plate 15
vapor 98 Rear view of device 15
Measuring point plate 15
Modular 79

Mounting bracket B3 s

Seal diaphragm 20
Self test 115

0] . Shutoff valve 102
Operation Status display 44
Key functions 46 System integration 33
locally 43
Ordering 123
T
Technical 103
P Technical Data
Plastic cover 15 Dimensions 110
Process connection 14 Terminating resistor T 119, 120
PROFIBUS 117 Test plug 90
Bus topology 117
PROFIBUS automation system
Figure 118, 120
Profile PROFIBUS PA 119 W
Window 15
SITRANS P, Seres DS 1l PA
140 ASE00053276-04

EFTA01216857



Appendix

15.1 Literature and catalogs
No. Title Issued by Order number
T PO gude PHL 7001
PROFIBUS PaA Technologiefabrik
Haid-und-Meu-Str. 7
O-TE131 Karlsruhe
21 SIMATIC field technology package | Slemens AG Internet address:
it ad siemens. de: 8080 virlibhtml_00/
docfindex.htm
on: Profibus descriptions (free) / system
dezcription / PA system description, German
Faf Catalog, ST 50 Siemans AG | EBBOB0-K4650-A111-AB-TE00
SIMATIC 35/PC/505
Automation Systems
47 Catalog, ST 70 Slemens AG EBB0E0-K4670-A111-AT-TE00
Components for Totaly Integrated
Automation
5f Catalog, ST 80 Slemens AG EB6060-K4680-A101-A9-T600
Human Machine Interface
Products/Systems
el Catalog, [k PI Slemens AG |EBBOB0-KET10-A101-B2-T600
SIMATIC NET
Industrial Communication and Field
Devices
[ Catalog, ST PCS 7 Slemens AG | EBBOB0-K4678-A111-A5-TE00

SIMATIC PCS T
Process Control System

SITRANS P, Series DS (Il PA
ASEDDO53276-04
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Appendix

15.2 Summary of error messages and status codes

Hex

Digital
display

Source of mea-
sured value set

PDM display

Cause

Measure

B_000

Cutput {cyclic data
anly), countar output
{cyclic data only)

Bad

Iz uzed if no other
infarmation iz
available.

Device not available
of cyclie conmection
interrupted.

0B

B_011

Secondary variable 3

Bad, not con-
nected, value
constant

Variable is not calcu-
lated

Correct the “Measur-
ing transducer typa"
satting

B_012

Mon-linsarized pras-
sure value, sacondary
variable 1, secondary
varable 2, measured
value (primary vari-
able), secondary vari-
able 3, output ¥,
counter output 2

Bad, device
@rror

Device has an Irrepa-
rable errar

Replace the alactron-
ics.

B_004

Mon-linearized pras-
sure value, sacondary
varable 1, secondary
variable 2, measured
value (primary vari-
able). secondary vari-
able 3, output ™),
counter output 2}l

Bad, configura-
tion error

Adjustment range oo
small

Repeat the adjust-
ment process with
pressune values which
are further apart from
ana another.

0F

B 015

Mon-linearized pras-
aure value, secondary
variable 1, secondary
variable 2, measured
value (primary vari-
able). secondary vari-
able 3, output 1].
counter output <)

Bad, device
error, valua oon-
stant

Device has an
irreparable arror.

Change the
alectronics.

10

B_016

Mon-linsarized pras-
sure value, sacondary
variable 1, secondary
varable 2, measured
value (primary vari-
able), secondary vari-
able 3, output "),
counter output %)

Bad, senzor
@rror

Sansor shows armor.

Have the measuring
cell checked by
servica personmel.

1

B 017

Mon-linearized pras-
sure value, sacondary
varable 1, secondary
variable 2, measured
value (primary vari-
able). secondary vari-
able 3, output ™),
counter output 2}l

Bad, sensor
errar, fallen
bvelevw limit value

Megative pressure
too high Fallen balow
lower overload limit
{= =20 % of nominal
maasuring rangea).

Increase the pressure
in a positive direction.
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Hex Digital Source of mea- PDM display Cause Measure

display sured value set

12 B 018 Mon-inearized pras- Bad, sensor Positive pressure too Reduce the pressure.
aure value, secondary error, limit valua high Upper overload
variable 1, secondary excaadad limit exceeded (>
varlable 2, measured 120 % of nominal
value (primary vari- maasuring rangea).
able). secondary vari-
able 3, output 1),
counter output <)

1F B_031 Output, counter cutput | Bad, out of The function block Is For normal operation,
order, value put out of order with razal the target mode
constant a targat mode com- to “AUTO".

mand. A paramater-
ized safety value is
oulput

47 U o7 Cutput Uncertain, last Input condition “Fail Check the recording
usable value, zafe” Iz met, the of measured values.
value constant pararmeatenized

zafety setting is set
o "Keep last valid
value®.

48 u_or2 Counter output Uncertain, Usa of the totalizer Check the recording
replacement block when the mea- | of measured data.
value sured value status =

"bad” and the param-
elerized safety sot-
ting is set to “Safe
operation”. The total
value changes. Fault
behavior = safe oper-
ation.

4B U _o7s Output, counter output | Uncertain, Value Is not an auto- | Check the recording
replacement matic measurad of measured valuas.
value, value valug. This identifies
constant a parameterized,

static substitute
value or a praset
value.

4F uU_ove Cutput, counter cutput | Uncertain, initial After run-up, an intial Reject the value in the
value, value value Is entered USET program.
constant in the device mem-

ory.

50 U_080 Mon-linearized pras- Uncertain, value | Non-parmissible Check the operating
sure value, secondary Inaccurate operating parameters | parameters, e.q. the
varable 1, secondary of malntenance parmitted ambdant
variable 2, {measured alarm. temperature.
value (primary vari- Immediate mainte-
able). secondary vari- nance wark requined.
able 3, output, countar
output

T Only if fault behavior of the analog input function block is set to “Incorrectly calculated measured value at
the output™.
2 Only if fault behavior of the counter function block is set to "Operation”.
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Hex Digital Source of mea- PDM display Cause Measure

display sured value set

51 U_oe1 Norninearized pras- Uncertain, value | Fallen below lower Tncrease he pres-
sure value, sacondary inaccurata, nominal measuring sura in a positive
variable 1, secondary fallen balow limit | range limit direction.
varlable 2, measured value {= 0 %),
value (primary vari-
able). secondary vari-
able 3, output, counter
output

52 U_o82 Mon-linearized pras- Uncertain, value | Upper nominal maa- Reduce the pressura.
sure value, sacondary inaccurate, limit suring range limit
varlable 1, secondary value exceeded excesdad
variable 2, measured (= 100 %)
value (primary vari-
able). secondary varl-
able 3, output, countar
output

B0 Electronics tempera- - Mormal cparation -
fure,

Senzor lemperatune,
non-linearized pras-
sure value, secondary
variable 1, secondary
variable 2, measured
value (primary vari-
able). secondary vari-
able 3, output, countar
output

B G 132 Electronics tempera- Good, update A paramedier rale- Meszsage to the con-
ture, Sensor lempera- avent vant to the behavior trol systam.
ture, non-linearized of the slave has baen
pressure value, sec- changed.
ondary variable 1, sec- The display is axtin-
ondary variable 2, guished after 10s.
measured value (pri-
mary variable), sec-
aondary variable 3,
outpul, counter autpit

] G137 Output, counter output | Good, fallen Fallen below lower Carrect error using

below warning parametarized wam- USEr programime.
lirruit ing limit.

BA G_138 Cutput, counter output | Good, warming Upper paramatar- Corract arror using

limit exceadad ized warning limit USET programime.
exceadad.

8D G_141 Electronics tempera-= Good, fallen Fallen balow lower Corract arror using
ture, oulput, counter below alarm parameterized alarm USET programime.
output lirreit limlt.

BE 5142 Electronics tempera- Good, alarm Upper parameatar- Carrect error using
ture, oulput, counter limnit exceaded ized alarm limit USEr programime.
autput axceadad.

A4 G164 Mon-lineanzed pras- Good, mainte- Maintenance interval Maintenance work,
sure value, secondary nance required has expired: Calibra- | calibration of the elec-
variable 1, secondary tien or sarvicing. tronics or sanvicing of
variable 2, measured the measuring call is
value (primary vari- required.
able). secondary vari-
able 3, output, countar
output
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disabled by SIMATIC
PDM.

Hex Digital Source of mea- PDM display Cause Measure

display sured value set

- F_01 - Local oparation Releaze write
disabled protection

- F_002 - Change of bus End communication
address not possible | with class 1 Master.
as the devics is
axchanging data with
class 1 master.

- F_003 - Change of device End communication
operating mode not with class 1 Master.
pozsible, as tha
device iz exchanging
data with class 1
rmaster.

- F_004 - Display overflow Check the physical
unit and decimal point
position setlings, and
adjust them to the cur-
rent measurad value.

- F_005 - Value Is read-only. -

- F_006 - Adjustment unsuc- Check adjustment
cessiul. range, repeal proce-

dure.

- F_ooT - Measurements Check measuring
across whole mea- range, If necassary
SUMING range no reduce inconsistency.
longer possible after
zero polnt adjust-
mant.

- F_008 - Local oparation is Set the paramater

“Local oparation” to
“Enablad” with
SIMATIC PDM.
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15.3 Certificates

The certificates are enclosed with the operating instructions in compiled form as a

loose collection of sheets.
General

The pressure equipment directive 8Tf2WEC applies 1o the align-

ment of the statutary arders of the European member states for

pressure equipment. Such equipment in the sense of the direc-

trve includes vesssls, pipelines and accessories with a maxi-
mum permissible pressure of more than 0.5 bar above
BtmOspheric.

The pressure equipment directive can be used starting Movem-

ber 29, 1994, and is compulsory starting May 28, 2002.

Division according to the danger potential

Eguipment is divided in line with the pressure equipment direc-

tiwe according fo the danger potential {medium/pressurefival-
ume/nominal diameter) into the categaories | to IV or Arlicle 3
Paragraph 3.

The following criteria are decisive for assessment of the danger
patential, and are also shown in Diagrams 1 1o 4 and & to &

* Fluid group
= Aggregate siats
* Type of pressurized equisment

Growp 10r 2
Licguid of gaseous

- egse) Product af prassurg and volmea
(S * ¥ [barl])
- Pipaline Morrinal diameter, pressure ar

product of pressure and nominal
digrmatar (FZ* D}

Division of media (liquid/gaseous) into the fluid groups

Fluids are divided according ta Article 9 into the following fluid
groups:

Group 1
Patentially Highly texie
explosive R phrages:
Fi phrases: e.q.. 24, 27, 36,
ep:2 3014, a9 (3z)
5 B, 9 18, 18,
19, 44)
Highly Toxie
flammabile A phrases:
A phrases; .. 23, 24, 25
en: 12{(17) {28, 31)
FReadily Fire
Maminable stimulating
A phrases: A phrases:
eg.: 11, 15 17 eq: 7,89
{10, 30} {14, 15, 18)

Flarnrable il the rraximum permissible @mperature is above the lash
point.

Fuelled pressure equipment or equipment heated in anather
manner are shown separately in Diagram 5.

MNote:
Liquids according to Article 3 are those liguids whose steam
pressure is mot mare than 0.5 bar above standard atmospheric

pressure {1013 mbar) at the maximum permissible temperatura.

The maximum permissible temperature for the used liquids
iz the maximum process temperature which can occur, as
defined by the user. This must be within the limits defined for
the equipment.

146

Group 2
Al st rot Bekenging be Group 1

Also applies wo lluids which are e.g. dangemus 1o the snvrommeant, ¢or-
roaive, dangerous 1o health, irritant of carcinogenic (il not highly o).

Conformity rating

Pressure equipment of categories | to IV must comply with the
safety requirements of the directive and be assigned the CE

symbol.

They muet comply with 8 confarmity reting procedure according
to Appendix |l of the directive.

Preseure equipment according to Article 3 Paragraph 3 must be
designed end manufactured in agreement with the sownd engi-
neering practice SEP applying in a member country, and must
not be a=signed a CE symbol {CE symbols from other directives
are nat affectad).

Siemens has carried out a conformity rating, assigned a CE sym-
baol, and issued & declaration of conformity for ite products (pro-
viding the eguipment is mot within the contesxt of Article 3
Paragraph 3).

Supervizion of the design, dimensioning, testing and manufac-
ture is carried out according to module H (comprehansive qual-
ity assurance) by the TUW Mord (Morthern Technical
Inspectorate) as the specified office.

Motes:

=Equipment designed for media with a high danger potential
(e.g. gases of flusd group 1) may also be used for media with a
lower danger potential {e.g. gases of fluid group 2, or liquids of
fluid groups 1 and 2}

=The pressure equipment directive according to Article 1 Para-
graph 1 does not apply to equipment such as e.g. mobile off-
shore plants, ships, arcraft, water supply and waste water
networks, nuclear plamts, rockets and pipefines outside indus-
trial plants.
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| Diagrams

s W PE P Diagram 1 1oc & PEMEI Diagram 2

Articde 3

; FaaEgEph 3
e == . G
o 1 m T 0™ o v o | 10 w o™ 0 v
= Gaszes of fluid group 1 = Gases of fluid group 2
=\egsels according to Article 3 Mumber 1.1 Letter a) First dash = Viessels according to Article 3 Mumber 1.1 Letter a) Second
= Exception: unstable gases belonging to Categores | and I dash
must be included in Category 1. = Exception: fire exdinguishers and baotfles for breathing appara-
hes: at least Categony 111
10000 & P8 e Diagram 3 soosa o e
) d o 3 0y
#00 | 1000 PE=1000
a0 st
=0
100 + 100 +
Artich 3
1+ 10+ Famqgregh 3
11 1+
= - PESL
a1 1 ® w0 Mggp w0 VN ol i 10 W own e VI
= Liguids of fluid group 1 » Liguids of fluid group 2
=\egzels according to Article 3 Mumber 1.1 Letter b) First dash = Vessals according to Article 3 Mumber 1.1 Letter b) Second
dash
» Exception: modules for producing wamm water
& PE
e g Diagram 5
1000 T+ E
Airicke 3 i
P. 3
o ‘aragrapn
ul
1ML
T = Fuelled pressure aquipment or equipment heated in another
Al PE=0E manner above 110 “C and kable to overheating.
= Vessel according to Aticle 3 Number 1.2
t - o i - » Exception: pressure cooker, test procedure at least according
(2] it ow o0 o i000a NI to Categary Il
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et 29
1000 4
W iticked
Famgraph 3
mn—+
14
B
- R . -
i1 1 @ = o T oimo 00w ON

= Gases of fluid group 1

= Pipelines according to Article 3 Number 1.3 Latter a) First dash

= Exception: unstable gases belonging to Categories [ and I
must be included in Categary 111

FS &
tar]
100 4
e
10 4
Al
w4 Paragraph 3
1]
as
. iy e -
0.1 i = 100 ** mo oM

» Liguids aof fluid group 1
= Pipelines according to Article 3 Number 1.3 Letter b} First dash

148

Fai Diagram 7
00 1+
100 +
Aricle 3
Paragraph 3
1w+
11
. PE=05

o P T T ™ ™eom oo

= Gases of fluid group 2

= Pipalines according to Article 3 Mumber 1.3 Letter a) Second
dash

= Excaption: liquids at temperatures = 350 °C belonging to Cat-
agory || must be included in Categary 111

'
= gr
. 0
o | g

a0 é PS50
100 | O
.:.rlichs . '%k
wagragh

- n PE-i)

1

" PE=05

0.1 1 W w0 ™ w00 om0 DM

= Liquids of fluid group 2
= Pipalines according to Article 3 Number 1.3 Letter b} Second
dash
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