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Pressure Measurement
Transmitters for applications with basic requirements (Basic)
SITRANS P310

Technical description

[ | Overview ] Application

SITRANS P310 pressure transmitters are particularly suited for
use in the industrial areas of Energy, Oil & Gas as well as
Water/Wastewater. Electromagnetic compatibility in the range
10 kHz to 1 GHz makes them suitable for locations with high
electromagnetic emissions.

Pressure transmitters with type of protection "Intrinsic safety" and
"Explosion-proof' may be installed within potentially explosive at-
mospheres (zone 1) or in zone 0. The pressure transmitters are
provided with an EC type examination certificate and comply
with the corresponding harmonized European standards
(ATEX).

Pressure transmitters with the type of protection "Intrinsic safety"
for use in zone 0 may be operated with power supply units of cat-
egory "ia" and "ib".

The transmitters can be equipped with various designs of re-
mote seals for special applications such as the measurement of
highly viscous substances.

SITRANS P310 pressure transmitters are digital pressure trans- ~ 1he pressure transmitter can be operated locally over 3 input
mitters with a high level of operating convenience. With a mea- ~ Puttons or programmed externally over HART interface.
surement accuracy of 0.075 %, they complement the ;

SITRANS P DS 11l and round off the portiolio. The parameteriza-  © coSHre transmitter for gauge pressure
tion is performed using input buttons or the HART interface. Measured variable: Gauge pressure of aggressive and non-ag-
gressive gases, vapors and liquids.

Extensive functionality enables the pressure transmitter to be o '
precisely adapted to the plant’s requirements. Operation is very Span (infinitely adjustable):
simple in spite of the numerous setting options. 0.01 bar to 700 bar (0.15 psi to 10153 psi)

Transmitters with type of protection "Intrinsic safety" and "Explo- Pressure transmitters for differential pressure and flow
sion-proof" may be installed within potentially explosive atmo-

spheres (zone 1) or in zone 0. The transmitters are provided with Measured variables:

an EC type examination certificate and comply with the corre- e Differential pressure

Sponding harmonized European standards (ATEX) e Small positive or negative pressure

The transmitters can be equipped with various designs of re- e Flow g ~ VAp (together with a primary differential pressure
mote seals for special applications such as the measurement of device (see Chapter "Flow Meters")

highly viscous substances. Span (infinitely adjustable):

SITRANS P310 pressure transmitters are available in various ver- 1 mbar ... 30 bar (0.0145 ... 435 psi)
sions for measuring:

e Gauge pressure

e Differential pressure
e Volume flow

e Mass flow

[ | Benefits
e High quality and service life

e High reliability even under extreme chemical and mechanical
loads

e For aggressive and non-aggressive gases, vapors and liquids
e Extensive diagnosis and simulation functions
e Good long-term stability

e Wetted parts made of high-grade materials (stainless steel,
Hastelloy)

e |nfinitely adjustable spans from 0.01 bar to 700 bar (0.15 psi
to 10153 psi)

e Measuring accuracy 0.075 %
e Parameterization over input buttons and HART interface
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Pressure Measurement

Transmitters for applications with basic requirements (Basic)

SITRANS P310

Technical description

. Design

1 Plastic cover as access to
the input keys

Screw cover with
viewing pane

Digital display
Locking screw
Process connection
Screw cover with
viewing pane

Rating plate

Inlet with cable gland
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The transmitter consists of various components depending on
the order. The possible versions are listed in the ordering infor-
mation. The components described below are the same for all
transmitters.

Front view

The rating plate (7, Figure "Front view") with the Article No. is located
on the side of the housing. The specified number together with the
ordering information provide details on the optional design details
and on the possible measuring range (physical properties of built-in
sensor element).

The approval label is located on the opposite side.

The housing is made of die-cast aluminium or stainless steel pre-
cision casting. A round cover (6) is screwed on at the front and
rear of the housing. The front cover can be fitted with a viewing
pane so that the measured values can be read directly on the
display. The inlet (8) for the electrical connection is located either
on the left or right side. The unused opening on the opposite side
is sealed by a blanking plug. The protective earth connection is
located on the rear of the housing.

The electrical connections for the power supply and screen are
accessible by unscrewing the rear cover. The bottom part of the
housing contains the measuring cell with process connection
(5). The measuring cell is prevented from rotating by a locking
screw (4). As the result of this modular design, the measuring
cell and the electronics can be replaced separately from each
other. The set parameter data are retained.

At the top of the housing is a plastic cover (1), which hides the
input keys.

Example for an attached measuring point label

Y01 or Y02 -
= max.27 char.  |—— ... to .... mbar
Y15 =max. 16 char. — = . .
@Measurmg point number (TAG No.)@
Y99 = max. 10 char. 1234
Y16 = max. 27 char. — Measuring point text

. Function

Operation of electronics with HART communication
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HART interface

EEPROM
;

Electronics

Sensor

EEPROM

Tpe Measuring cell

Measuring cell sensor

Instrument amplifier

Analog-to-digital converter

Microcontroller

Digital-to-analog converter

One non-volatile memory each in the measuring cell and
electronics

HART interface

Three input keys (local operation)

Digital display

Diode circuit and connection for external ammeter
Output current

Power supply

Input variable
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Function diagram of electronics

The bridge output voltage created by the sensor (1, Figure
"Function diagram of the electronics") is amplified by the mea-
suring amplifier (2) and digitized in the analog-to-digital con-
verter (3). The digital information is evaluated in a microcontrol-
ler, its linearity and temperature response corrected, and
converted in a digital-to-analog converter (5) into an output cur-
rent of 4 to 20 mA.

The diode circuit (10) protects against incorrect polarity.

The data specific to the measuring cell, the electronics data, and
the parameter data are stored in the two non-volatile memories
(6). The one memory is coupled to the measuring cell, the other
to the electronics. As the result of this modular design, the elec-
tronics and the measuring cell can be replaced separately from
each other.

Using the 3 input keys (8) you can parameterize the pressure
transmitter directly at the measuring point. The input buttons can
also be used to control the view of the results, the error mes-
sages and the operating modes on the display (9).

The HART modem (7) permits parameterization using a protocol
according to the HART specification.

The pressure transmitters with spans <63 bar measure the input
pressure compared to atmosphere, transmitters with spans
> 160 bar compared to vacuum.
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Pressure Measurement
Transmitters for applications with basic requirements (Basic)
SITRANS P310

Technical description

Mode of operation of the measuring cells Parameterization using HART

Measuring cell for gauge pressure Parameterization using HART is performed with a HART Com-
municator or a PC.

Y +\/ [
'y L v —
SITRANS P 230 ... 1100 Q Power supply
transmitter
1 Measuring cell HART
2 Process connection communicator
3 Seal diaphragm
4 Filling liquid
5  Silicon pressure sensor Communication between a HART Communicator and a pressure transmitter
P i iabl - . .
P, Pressure as input variable When parameterizing with the HART Communicator, the connec-
tion is made directly to the 2-wire cable.
. . . 7y +\ [
Measuring cell for gauge pressure, function diagram /
. . . ry L I y —
The pressure pg is applied through the process connection (2,
Figure "Measuring cell for gauge pressure, function diagram) to SITRANS P 230...500 Q Power supply
the measuring cell (1). This pressure is subsequently transmitted transmitter
further through the seal diaphragm (3) and the filling liquid (4) to PC or
I ; : ; HART laptop
the silicon pressure sensor (5) whose measuring diaphragm is modem
then flexed. This changes the resistance of the four piezo-resis-

tors fitted in the diaphragm in a bridge circuit. This change in re-
sistance results in a bridge output voltage proportional to the ab- \%
solute pressure.

Measuring cell for differential pressure and flow HART communication between a PC communicator and a pressure
transmitter

When parameterizing with a PC, the connection is made through
a HART modem.

1 Seal diaphragm . o . )
2 O-ring The signals needed for communication in conformity with the
3 Overload diaphragm HART 5.x or 6.x protocols are superimposed on the output cur-
4 Silicon pressure sensor rent using the Frequency Shift Keying (FSK) method.
5 Process flange Adjustable parameters, DS Il with HART
3 E;::g"ﬁq’;‘%asur'"g cel Parameters Inputkeys  HART
(DS Il HART) communication
Start of scale X X
Full-scale value X X
Measuring cell for differential pressure and flow, function diagram Electrical damping . ) X x
Start-of-scale value without applica- x X
The differential pressure is transmitted through the seal dia- tion of a pressure ('Blind setting")
phragms (1, Figure "Measuring cell for differential pressure and Full-scale value without application  x X
flow, function diagram") and the filling liquid (7) to the silicon of a pressure ("Blind setting")
pressure sensor (4). Zero adjustment X X
The measuring diaphragm is flexed by the applied differential current transmitter X X
pressure. This changes the resistance of the four piezo-resistors ~ -ault current _ X X
fitted in the diaphragm in a bridge circuit. This change in resis- Disabling of buttons, write protec-  x X
tance results in a bridge output voltage proportional to the tion S
differential pressure. Type of dimension and actual X X
dimension
An overload diaphragm is installed to provide protection from Characteristic (linear / square- x2) x2)
overloads. If the measuring limits are exceeded, the overload di- rooted)
aphragm (3) is flexed until the seal diaphragm rests on the body Input of characteristic X
of the measuring cell (6), thus protecting the silicon pressure Freely-programmable LCD X
sensor from overloads. Diagnostic functions X
Parameterization SITRANS P310 1) Cancel apart from write protection

. . . 2) Only differential
Depending on the version, there are a range of options for pa- Only differential pressure

rameterizing the pressure transmitter and for setting or scanning
the parameters.

Parameterization using the input buttons (local operation)

With the input buttons you can easily set the most important pa-
rameters without any additional equipment.
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Pressure Measurement
Transmitters for applications with basic requirements (Basic)
SITRANS P310

Technical description

Available physical units of display for SITRANS P310 with HART

Physical variable Physical dimensions

Pressure (setting can also be Pa, MPa, kPa, bar, mbar, torr, atm, psi,

made in the factory) g/em?, kg/em?, inH,0, inH,O (4 °C),
mmH,0, ftH,O (20 °C), inHg, mmHg

Level (height data) m, cm, mm, ft, in

Volume m3, dm3, hl, yd3, {3, in3, US gallon, Imp.
gallon, bushel, barrel, barrel liquid

Mass g, kg, t, Ib, Ston, Lton, oz

volume flow m3/d, m3/h, m3/s, I/min, I/s, ft3/d, ft3/min,
ft3/s, US gallon/min, US gallon/s

Mass flow t/d, t/h, t/min, kg/d, kg/h, kg/min, kg/s,

g/d, g/h, g/min, g/s, Ibo/d, Ib/h, Ib/min, Ib/s,
LTon/d, LTon/h, STon/d, STon/h, STon/min

Temperature K, °C, °F, °R
Miscellaneous %, MA
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SIEMENS

EU Declaration of Conformity
EU-Konformitétserkldrung
EU-Déclaration de Conformité

No. ASE36125658A/007

Manufacturer: Siemens AG
Hersteller:
Fabricant:

Address: DE-76181 Karlsruhe
Anschrift:
Adresse:

Product description: Pressure transmitter / DruckmeRumformer
Produktbezeichnung: SITRANS P310
Identificateur: Type / Typ
TMF2a33-xxfxx-xbxx-Zcde a=0,4 b=ABDE cde=xxx
a, b, c, d, e, f: see tables annex A / siehe Tabellen im Anhang A

The product described above in the form as delivered is in conformity with the provisions of the following
European Directives:

Das bezeichnete Produkt stimmt in der von uns in Verkehr gebrachten Ausfiihrung mit den Vorschriften
folgender Europdischer Richtlinien iiberein:

Le produit mentionné ci-dessus, tel qu'il est livré, est conforme aux dispositions des Directives
Européennes suivantes :

2014/30/EU Directive of the European Parliament and of the Council on the harmonisation of the laws of the Member States relating to
electromagnetic compatibility

EMC Richtlinie des Européischen Parlaments und des Rates zur Harmonisierung der Rechtsvorschriften der Mitgliedstaaten iber
die elektromagnetische Vertréglichkeit
Directive du parlement Européen et du conseil relative a 'harmonisation des législations des Etats membres concernant la
compatibilité électromagnétique

2014/34/EU Directive of the European Parliament and the Council on the harmonisation of the laws of the Member States relating to
equipment and protective systems intended for use in potentially explosive atmospheres

ATEX Richtlinie des Europaischen Parlaments und des Rates zur Harmonisierung der Rechtsvorschriften der Mitgliedstaaten fiir
Geréte und Schutzsysteme zur bestimmungsgeméfen Verwendung in explosionsgefahrdeten Bereichen
Directive du parlement Européen et du conseil relative a I'harmonisation des Iégislations des Etats membres concernant les
appareils et les systémes de protection destinés a étre utilisés en atmosphéres explosibles

2014/68/EU Directive of the European Parliament and of the Council on the harmonisation of the laws of the Member States relating to
the making available on the market of pressure equipment

PED Richtlinie des Européischen Parlaments und des Rates zur Harmonisierung der Rechtsvorschriften der Mitgliedstaaten tber
die Bereitstellung von Druckgeréten auf dem Markt
Directive du parlement Européen et du conseil relative & Fharmonisation des législations des Etats membres concemant la mise &
disposition sur le marché des équipements sous pression

2011/65/EU Directive of the European Parliament and the Council on the restriction of the use of certain hazardous substances in
electrical and electronic equipment.

RoHS Richtlinie des Europdaischen Parlaments und des Rates zur Beschrankung der Verwendung bestimmter gefahriicher Stoffe
in Elektro- und Elektronikgeréte
Directive du parlement Européen et du relative a la limitation de l'utilisation de certaines substances dangereuses dans les
équipements électriques et électroniques

Annex A is integral part of this declaration.
Anhang A ist integraler Bestandteil dieser Erkldrung.
L’annexe A fait partie intégrante de la présente déclaration

This declaration certifies the conformity to the specified directives but contains no assurance of properties.

The safety documentation accompanying the product shall be considered in detail.

Digse Erkidrung bescheinigt die Ubereinstimmung mit den genannten Richilinien, ist jedoch keine Beschaffenheits- oder Haltharkeitsgarantie nach §443 BGB,
Die Sicherheilshinweise der mitgelieferten Produktdokumentation sind zu beachten.

La présente déclaration atteste la conformité aux Directives citées. Elle n'est pas assimilable & un descriptif justifiant certaines propriétés.
La documentation relative & la sécurité accompagnant le produit doit étre examiné en détail.

Siemens Aktiengeselischaft: Chairman of the Supervisory Board: Gerhard Cromme; Managing Board: Joe Kaeser, Chairman, President and Chief Executive Officer;
Roland Busch, Lisa Davis, Klaus Helmrich, Janina Kugel, Cedrik Neike, Michael Sen, Ralf P. Thomas; Registered offices: Berlin and Munich, Germany; Commercial
registries: Berlin Charlottenburg, HRB 12300, Munich, HRB 6684; WEEE-Reg.-No, DE 23691322
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SIEMENS

EU Declaration of Conformity
EU-Konformitétserklarung
EU-Déclaration de Conformité

No. ASE36125658A/007

Karlsruhe, 27.07.2017
Siemens Aktiengesellschaft

Volker Rissland, Jirgen Pflaum,
Research & Development / Entwicklung Quality / Qualitat
{Name, function / Funktion) (Name, function / Funktion)

¥

1
slﬁféture / Unterschnift Q Yj(gnature [ Unterschrift

Annex A is integral part of this declaration.
Anhang A ist integraler Bestandteil dieser Erkldrung.
L’annexe A fait partie intégrante de la présente déclaration

This declaration certifies the conformity to the specified directives but contains no assurance of properties.

The safety documentation accompanying the product shall be considered in detail.

Diese Erkiarung bescheinigt die Ubereinstimmung mit den genannten Richtlinien, ist jedoch keine Beschaffenheits- oder Haltbarkeitsgarantie nach §443 BGB.
Die Sicherheitshinweise der mitgelieferten Produktdo kumentation sind zu beachten.

La présente déclaration atteste la conformité aux Directives citées. Elle n’est pas assimilable a un descriplif justifiant c ertaines propriétés.
La documentation relative & la sécurité accompagnant le produit doit étre examiné en détail.

Siemens Aktiengesellschaft: Chairman of the Supervisory Board: Gerhard Cromme; Managing Board: Joe Kaeser, Chairman, President and Chief Executive Officer;
Roland Busch, Lisa Davis, Klaus Helmrich, Janina Kugel, Cedrik Neike, Michael Sen, Ralf P. Thomas; Registered offices: Berlin and Munich, Germany; Commercial
registries: Berdin Charlottenburg, HRB 12300, Munich, HRB 6684, WEEE-Reg.-No. DE 23691322
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SIEMENS

Annex A to the EU Declaration of Conformity
Anhang A zur EU-Konformitétserklarung
Annexe A de la Déclaration de conformité

No. ASE36125658A/007

Product description:
Produktbezeichnung:
Identificateur:

Pressure transmitter / DruckmeBumformer

SITRANS P310

Type / Typ

7MF2a33-xxfxx-xbxx-Zcde a=0,4 b=ABD,E cde = xxx
a, b, ¢, d, e, f: see tables annex A / siehe Tabellen im Anhang A

Conformity to the Directives indicated on page 1 is assured through the application of the following standards (depending
on versions):

Die Konformitat mit den auf Blatt 1 angefiihrten Richtlinien wird nachgewiesen durch die Einhaltung folgender Normen
(variantenabhdéngig):

La conformité aux Directives indiquées sur la page 1 est garantie par I'application des normes suivantes (selon les
versions):

Directive Standard / Reference number Edition b=A b=B b=D b=E f=
Richtlinie Norm / Referenznummer Ausgabedatum - = = -

Directive Norme / référence Edition

2014/30/EU | EN 61326-1* 2013 0,4 0,4 0,4 0,4 AB
2014/30/EU | EN 55011 2009/A1:2010 04 04 0,4 0,4 AB
2014/30/EU | EN 61000-6-2 2005 0,4 04 04 0,4 AB
2014/30/EU | EN 61000-6-3 2007/A1:2011 0.4 0.4 04 0.4 AB
2014/34/EU | EN 60079-0 (Note 1) 2012/A11:2013 04 04 04 AB
2014/34/EU | EN 60079-1 (Note 1) 2014 0,4 AB
2014/34/EU | EN 60079-11 2012 0.4 AB
2014/34/EU | EN 60079-15 2010 0,4 AB
2014/34/EU | EN 60079-26 (Note 1) 2015 04 0.4 AB
2014/34/EU | EN 60079-31 2014 04 A B
S Es | AD-2000 Merkblztter (A4) 2000/2003 0.4 0.4 0.4 04 | AB
2014/68/EU -

Gas 1 SEP EN 61010-1 2010 0 0 0 0 AB
Note 1: The manufacturer declares that this product complies with the requirements of the new editions of the standards. The
changes of the new editions have been checked and do not affect this product.

= all environments included / beinhaltet alle Umgebungen / dans tout type d'environnement

i only Measuring span / nur Messspanne 700 bar (7MF20xx-xJxxx)

Certificates:

Zertifikate:

Certificat:

EC-type examination certificate Marking

EG-Baumusterpriifbescheinigung Kennzeichnung = cde =
Certificat évaluation de type Marquage

PTB 13 ATEX 2007 X 1/2G B, E

PTB 99 ATEX 1160 N1/2G D

DMT 02 ATEX E063 111D B EO1

Inspection / Surveillance:

Kontrolle / Uberwachung:

Contréle / Supervision:

Directive Notified Body Product Quality Assurance No.:
Richtlinie Benannte Stelle Qualitatssicherung Produktion

Directive Organisme notifie

Sira Certification Service, CSA Group Testing UK Ltd — Unit 6, Hawarden Industria

flaiails™ ATEX" | park, Hawarden, Deeside, CH5 3US, United Kingdom 0518
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