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PGX100 and PAX100
Gauge and absolute pressure transmitters

PGX100/PAX100 model

Introduction

The present manual provides information on
installing, operating, troubleshooting the PGX100
and PAX100 pressure transmitter models. Every
section of the present manual is specifically
dedicated to the specific phase of the transmitter
lifecycle starting from the receipt of the transmitter
and its identification, passing to the installation, to
the electrical connections, to the configuration and
to the troubleshooting and maintenance operations,
as applicable.

The pressure transmitters model PGX100 and
PAX100 are field mounted, microprocessor based
electronic transmitters. Accurate and reliable
measurement of gauge and absolute pressure is
provided, in the even most difficult and hazardous
industrial environments. These models can be
configured to provide specific industrial output
signals according to 4 to 20mA with HART digital
communication.

Engineered solutions for all
applications

Measurement made easy

For more information

Further publications for PGX100 and PAX100 family
of pressure products are available for free download
from:

www.abb.com/pressure

or by scanning this code:

Download the PGX100 and PAX100 control drawing
by scanning this code:



http://www.abb.com/pressure
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1 Safety

General safety information

The “Safety” section provides an overview of the safety aspects
to be observed for operation of the device.

The device has been constructed in accordance with the state
of the art and is operationally safe. It has been tested and left
the factory in perfect working conditions. The information in
the manual, as well as the applicable documentation and
certificates, must be observed and followed in order to
maintain this condition throughout the period of operation.
Full compliance with the general safety requirements must be
observed during operation of the device. In addition to the
general information, the individual sections in the manual
contain descriptions of processes or procedural instructions
with specific safety information.

Only by observing all of the safety information can you reduce
to the minimum the risk of hazards for personnel and/or
environment. These instructions are intended as an overview
and do not contain detailed information on all available models
or every conceivable event that may occur during setup,
operation, and maintenance work.

For additional information, or in the event of specific problems
not covered in detail by these operating instructions, please
contact the manufacturer. In addition, ABB declares that the
contents of this manual are not part of any prior or existing
agreements, commitments, or legal relationships; nor are they
intended to amend these.

All obligations of ABB arise from the conditions of the relevant
sales agreement, which also contains the solely binding
warranty regulations in full. These contractual warranty
provisions are neither extended nor limited by the information
provided in this manual.

A CAUTION

Only qualified and authorized specialist personnel should

be charged with installation, electrical connection,
commissioning, and maintenance of the transmitter. Qualified
personnel are persons who have experience in installation,
electrical wiring connection, commissioning, and operation of
the transmitter or similar devices, and hold the necessary
qualifications such as:

» Training or instruction, i.e., authorization to operate and
maintain devices or systems according to safety
engineering standards for electrical circuits, high
pressures, and aggressive media

» Training or instruction in accordance with safety
engineering standards regarding maintenance and use of
adequate safety systems.

For safety reasons, ABB draws your attention to the fact that
only sufficiently insulated tools conforming to EN 60900 may
be used.

Since the transmitter may form part of a safety chain, we
recommend replacing the device immediately if any defects are
detected. In case of use in Hazardous Area non sparking tools
only must be employed.

In addition, you must observe the relevant safety regulations
regarding the installation and operation of electrical systems,
and the relevant standards, regulations and guidelines about
explosion protection.

/N WARNING

The device can be operated at high levels of pressure and
with aggressive process media. As a result, serious injury or
significant property damage may occur if this device is
operated incorrectly.

Improper use
It is prohibited to use the device for the following purposes:
- As aclimbing aid, e.g., for mounting purposes.
- As asupport for external loads, e.g., as a support for pipes.
» Adding material, e.g., by painting over the name plate or
welding/soldering on parts.
« Removing material, e.g., by drilling the housing.

Repairs, alterations and enhancements, or the installation of
replacement parts are only permissible as far as these are
described in the manual. Approval by ABB must be requested
for any activities beyond this scope. Repairs performed by
ABB-authorized centers are excluded from this.

Technical limit values
The device is designed for use exclusively within the values
stated on the name plates and within the technical limit values
specified on the data sheets.
The following technical limit values must be observed:
» The Maximum Working Pressure may not be exceeded.
« The Maximum ambient operating temperature may not be
exceeded.
« The Maximum process temperature may not be exceeded.
« The enclosure method of protection type must be
observed.

Warranty provision

Using the device in a manner that does not fall within the scope
of its intended use, disregarding this manual, using
underqualified personnel, or making unauthorized alterations,
releases the manufacturer from any liability for any resulting
damage. This makes the manufacturer’s warranty null and void.

Use of instruction

A DANGER

Serious damage to health/risk to life.
This message indicates that an imminent risk is present. Failure
to avoid this will result in death or serious injury.
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Bodily injury.
This message indicates a potentially dangerous situation.
Failure to avoid this could result in death or serious injury.

A CAUTION

Minor injuries.

This message indicates a potentially dangerous situation.
Failure to avoid this could result in minor injuries. This may also
be used for property damage warnings.

This message indicates operator tips or particularly useful
information. It does not indicate a dangerous or damaging
situation.

Property damage.

This message indicates a potentially damaging situation.
Failure to avoid this could result in damage to the product or its
surrounding area.

Operator liability

Prior to using corrosive and abrasive materials for
measurement purposes, the operator must check the level of
resistance of all parts coming into contact with the materials to
be measured.

ABB will gladly support you in selecting the materials, but
cannot accept any liability in doing so.

The operators must strictly observe the applicable national
regulations with regard to installation, function tests, repairs,
and maintenance of electrical devices.

Qualified personnel

Installation, commissioning, and maintenance of the device
may only be performed by trained specialist personnel who
have been authorized by the plant operator. The specialist
personnel must have read and understood the manual and
comply with its instructions.

Returning devices

Use the original packaging or suitably secure shipping package
if you need to return the device for repair or recalibration
purposes.

According to EU guidelines and other local laws for hazardous
materials, the owner of hazardous waste is responsible for its
disposal. The owner must observe the proper regulations for
shipping purposes.

All devices sent back to ABB must be free from any hazardous
materials (acids, alkalis, solvents, etc.).

Disposal

ABB actively promotes environmental awareness and has an
operational management system that meets the requirements
of 1ISO 9001:2015, ISO 14001:2015, and OHSAS 18001:2007.

Our products and solutions are intended to have minimum
impact on the environment and persons during manufacturing,
storage, transport, use and disposal.

This includes the environmentally friendly use of natural
resources. ABB conducts an open dialog with the public
through its publications.

This product/solution is manufactured from materials that can
be reused by specialist recycling companies.

Information on WEEE Directive 2012/19/EU
(Waste Electrical and Electronic Equipment)

This product or solution is subject to the WEEE Directive
2012/19/EU or corresponding national laws. Starting from
August 15th 2018, electrical and electronic equipment marked
with the crossed-out wheeled bin symbol may not be disposed
as unsorted municipal waste. Waste of electrical and electronic
equipment (WEEE) shall be treated separately using the
national collection framework available to customers for the
return, recycling and treatment of WEEE.

Proper disposal prevents negative effects on people and the
environment, and supports the reuse of valuable raw materials.
ABB can accept and dispose of returns for a fee.

Transport and storage
- After unpacking the pressure transmitter, check the device
for transport damage.
« Check the packaging material for accessories.
- Duringintermediate storage or transport, store the
pressure transmitter in the original packaging only.
For information on permissible ambient conditions for storage
and transport, see chapter “Handling and storage” and product
datasheet. Although there is no limit on the duration of
storage, the warranty conditions stipulated on the order
acknowledgment from the supplier still apply.

Safety information for electrical installation
Electrical connections may only be established by authorized
specialist personnel in accordance with the electrical circuit
diagrams. The electrical connection information in the manual
must be observed; otherwise, the applicable protection type
may be affected. Ground the measurement system according
to requirements.
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...1 Safety

Safety information for inspection and
maintenance

/AN WARNING - RISK TO PERSONS

There is no EMC protection or protection against accidental
contact when the housing cover is open. There are electric
circuits within the housing which are dangerous if touched.
Therefore, the auxiliary power must be switched off before
opening the housing cover.

/N WARNING - RISK TO PERSONS

The device can be operated at high pressure and with
aggressive media. Any process media released may cause
severe injuries. Depressurize the pipeline/tank before opening
the transmitter connection.

Corrective maintenance work may only be performed by trained
personnel.

— Before removing the device, depressurize it and any
adjacent lines or containers.

— Check whether hazardous materials have been used as
materials to be measured before opening the device.

— Residual amounts of hazardous substances may still be
present in the device and could escape when the device is
opened.

Within the scope of operator responsibility, check the
following as part of a regular inspection:
« Pressure-bearing walls/lining of the pressure device
- Measurement-related function
- Leak-tightness
« Wear (corrosion)

Cyber security

Disclaimer

This product is designed to be connected to and to
communicate information and data via a network interface. It is
operator’s sole responsibility to provide and continuously
ensure a secure connection between the product and your
network or any other network (as the case may be). Operator
shall establish and maintain any appropriate measures (such as
but not limited to the installation of firewalls, application of
authentication measures, encryption of data, installation of
anti-virus programs, etc) to protect the product, the network,
its system and the interface against any kind of security
breaches, unauthorized access, interference, intrusion, leakage
and/or theft of data or information.

ABB and its affiliates are not liable for damages and/or losses
related to such security breaches, any unauthorized access,
interference, intrusion, leakage and/or theft of data or
information.

Communication protocol specific

The HART protocol is an unsecured protocol, such as the
intended application should be assessed to ensure that these
protocols are suitable before implementation.
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2 Transmitter overview

Transmitter components overview

Bracket

7
!

Y,

Communication
board

HMI display with
keypad

Figure 1 - Gauge / absolute pressure transmitter components
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... Transmitter overview

...Transmitter components overview

The different models of the Pxx100 series have different mechanical constructions of the process interface.

PGS100/PAS100 models have a single hydraulic circuit for which filling fluid is selected directly in the ordering information.

PxF100, PxP100 and PxD100 models have a 2-circuit construction: the primary circuit (i.e., the sensor/transducer circuit) is always
filled as per factory standard (silicon oil) while the second circuit filling fluid (i.e., process connection circuit) can be selected by the
customer as per the ordering information.

The secondary circuit filling in PxF100 is the one to be selected during the device configuration (i.e., fill fluid type) while for PxP100
and PxD100 the secondary circuit filling can be selected during the codification of the S26 remote seal accessory.

In case of need for a different filling on the primary circuit (i.e., the sensor/transducer circuit), this can be requested via the special
request (SR) process active in ABB.

Range and span consideration

The PGX100 and PAX100 Transmitter data sheet provides all information concerning the Range and Span limits in relation to the
model and the sensor code.
The terminology currently used to define the various parameters is as follows:

« URL: Upper Range Limit of a specific sensor. The highest value of the measured value that the transmitter can be adjusted to
measure.

« LRL: Lower Range Limit of a specific sensor. The lowest value of the measured value that the transmitter can be adjusted to
measure.

« URV: Upper Range Value. The highest value of the measured value to which the transmitter is calibrated.

» LRV: Lower Range Value. The lowest value of the measured value to which the transmitter is calibrated.

« SPAN: The algebraic difference between the Upper and Lower Range Values. The minimum span (MIN SPAN) is the minimum
value that can be used without degradation of the specified performance. The calibration span (CAL SPAN) is the difference
between Upper Range Value (URV) and Lower Range Value (LRV).

« TD: (or Turn Down Ratio) is the ratio between the maximum span and the calibrated span.

The transmitter can be calibrated with any range between the LRL and the URL with the following limitations:
— LRL £ LRV = (URL - CAL SPAN)
— CAL SPAN = MIN SPAN
- URV = URL



PGX100 AND PAX100 | PRESSURE TRANSMITTERS | OI/PGX/PAX100-EN REV. F 9

3 Opening the box

Identification plates
The instrument is identified by the plates shown below.

ABBAsss. p.A. Tremezzina (Co) ltaly Serial Number : 3KXPXXXXXXXXXX

Model : PXX100 xxxaa0aoaaasccck YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY QR Code
Seal Model : XXXXXXXXXXXXXXXXX Seal Diaph/Fill : xxxxxxxXxxxxxxx/ yyyyyyyyyyy

Production Date : WW/YYYY Hw Rev. XX.YY.KK  Sw Rev. XX.YY.K

Process Connection : XXXXXXXX Pro. Conn. Material : XXXXXX Diaph. mat/ Fill = xxxxxxx/ YYYYYYY

Supply Voltage xx..yyVdc =—= Output Signal 4..20 mA HART

TS XXX °C PS XXX bar IPxx Type4X PED:XXXX

LRL/URL -XXXXX ... +YYYYYY kPa  Span limit XXXXX kPa ———

Figure 2 - Nameplate for pressure transmitter model PGXxxx/PAXxxx

The plate in figure 2 provides detailed information associated with the transmitter, concerning the model code, date of production,
hardware and software revisions, process wetted materials, power supply range, output signal, maximum working temperature
(TS) and pressure (PS), IP rating, PED identification code, range and span limits, calibration range and special request number (if
applicable) in another section.

Use only cable snd cable gland with Temp mH
ABB 155 554 Tremezzing ol Ihaly Sorial Nunbar s 3K0Pexxexxon A\ e A e T o - 85°C | /2
@SIriWhTEKEEIﬂx ExiallC T4 Ga 1S/Sec Intrinseque (Entity) CSAZBCATII928BLX : .

ia INE T135°¢C Da/ CL I, Div 1, Gr ABCD T4 - CL Il, Div 1, Gr E, F, G 120°C
c € 2 XK oo o |[CL T Zone . AEx ja IiC T4 Ga / Ex ia € T4 Ga

116 Ex iallC T4 Ga Zane 20/21°AEx ia IIC T135°C Da/Db / Ex ia llIC T135°C Da/Db
11172 D Ex ia lliC T135°C Da/Db Zone 20/21 AEx ta/tb NIC T135°C Da/Db Ex ta/tb IC T135°C Da/Db
I11/2 D Ex ta/tb INC T135°C Da/Db || IEXEx SIR 15.0081X CL I, Div 2, Gr ABCD T4 - CL IIl, DIV1

Install per control drawing DH3275 - For entHes see bhe cartificate |-40*C<Tamb<+75"C or Fo +85°C Sae Manuall L
Figure 3 - Additional Ex plate for devices intended for use in explosion risk areas

The certification plate in figure 3 provides details relevant to the hazardous area application of the transmitter, including as
applicable the markings and the relevant certificates, in association with the transmitter serial number and clear remarks to refer
to specific concerned documentation.

TAG
CALIBRATED SPAN
SPECIAL REQUEST

Figure 4 - Tag plate for pressure transmitter model PGXxxx/PAXXxx

The tag plate in figure 4 is dedicated for detailing the tag number, the calibrated span as upper and lower range values with
associated engineering unit and the special request number, as applicable, if specified.

For information on the individual letters/numbers that make up the order code, please refer to the order confirmation or
associated data sheet. For information about labeling in accordance with the Pressure Equipment Directive, please
observe the information in “Compliance with Pressure Equipment Directive”.

The instrument may be used as a pressure accessory (category lll) as defined by the Pressure Equipment Directive 2014/68/EU.
In this case you will find the number of the notified body (0474) that have verified the compliance. PGX100 and PAX100 pressure
transmitters are in compliance with EMC 2014/30/EU.
The certification plate is issued by ABB S.p.A, 22016 Tremezzina, Italy, with the numbers:

« Siral9ATEX2260X or IECEx SIR 19.0081X or CSA 20CA70192804X
CE-ldentification number of the notified bodies to Pressure Equipment Directive: 0474, to ATEX certification: 0722, to IECEx
certification: IT/CES/QAR07.0001.

0 Optional wired-on plate
AAAAAAARAAARAARAAAARAARRAAARAARR Models PGX100 and PAX100 transmitter can be supplied with the
BBRBBBBRBABBRBABBRBABBRBABRRBRBR optional “Wired On Stainless Steel plate” (figure 5) which is

permanently laser printed with a custom text specified in phase of
- (ececaecececaececeecececaececece order. The available space consists in 4 lines with 32 characters per

D00D0000000000D0D000DDDDDDDDDD line.

The plate will be connected to the transmitter with a Stainless
Figure 5 - 4-line layout of the optional wired-on Stainless Steel plate Steel wire.
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...Opening the box

Handling and storage
The instrument does not require any special precautions during
handling although normal good practice should be observed.

The instrument does not require any special treatment if stored
as dispatched and within the specified ambient conditions.
There is no limit to the storage period, although the terms of
guarantee remain as agreed with the Company and as given in
the order acknowledgement.

4 Mounting

General
Study these installation instructions carefully before
proceeding.
Failure to observe the warnings and instructions may cause a
malfunction or personal hazard. Before installing the
transmitter, check whether the device design meets the
requirements of the measuring point from a measurement
technology and safety point of view.
This applies in respect of the:

- Explosion protection certification

- Measuring range

- Gauge pressure stability

« Temperature (Ambient and Process)

- Operating voltage and current
The suitability of the materials must be checked as regards
their resistance to the media. This applies in respect of the:

« Process connection, isolating diaphragm, etc.
In addition, the relevant directives, regulations, standards, and
accident prevention regulations must be observed.
Measurement accuracy is largely dependent on correct
installation of the pressure transmitter and, if applicable, the
associated measuring pipe(s). As far as possible, the measuring
setup should be free from critical ambient conditions such as
large variations in temperature, vibrations, or shocks.

If unfavorable ambient conditions cannot be avoided for
reasons relating to building structure, measurement
technology, or other issues, the measurement quality may be
affected. If a remote seal with capillary tube is installed on the
transmitter, the additional operating instructions for remote
seals and the related data sheets must be observed.

W!en t!e PxD100 or PxF100 Series are use! w1t! t!e S26 series

(models S26RA/RE/WA/WE/FA/FE) or process connections or
couplings respectively, it shall be the responsibility of the end-
user to mount the gaskets or O-Ring (if required) and to comply
with the Product Safety requirements when fitted in the
approved equipment/accessories.

equal or less than the rating of the process connections or
couplings, and not exceeding the transmitter’s rated pressure.

IP protection and designation

The housings for PGX100 and PAX100 transmitters are certified as
conforming to protection type IP65 / IP66 / IP67 / IP68 / IP69K
(according to ISO 20653) or NEMA 4X (according to NEMA 250).
The first number indicates the type of protection the integrated
electronics have against the entry of foreign bodies, including
dust.

“6” means that the housing is dust-proof (i.e., no ingress of dust).
The second number indicates the type of protection the
housing has against the entry of water.

“5” means that the housing is protected against the effects of
water jets.

“6” means that the housing is protected against the effects of
powerful water jets.

“7” means that the housing is protected against the effects of
temporary immersion in water under standardized water
pressure and temporal conditions.

“8” means that the housing is protected against the effects of
continuous immersion in water under 2 m water pressure and
30 minutes temporal conditions.

“9K” means that the housing is protected against the effects of
powerful high-temperature water jets under standardized water
pressure, temperature and temporal conditions.

The device and its accessories (i.e. cable glands and other
electrical connections) must be carefully and duly tightened to
meet expected IP protection type.

When using/mounting cable glands, they have to meet expected
IP rating.

Pressure Equipment Directive (PED)
(2014/68/EU)

Devices with PS >200

Devices with a permissible pressure PS >200 bar have been
subject to a conformity validation. The data label includes the
following specifications: Pressure Equipment Directive (PED)
(2014/68/EU).

Devices with PS <200

Devices with a permissible pressure PS <200 bar correspond
to article 4 paragraph 3. They have not been subject to a
conformity validation. These instruments were designed and
manufactured according to SEP Sound Engineering Practices.

WRAS approval

PxS100 with wetted parts in AlSI is WRAS approved.

This approval demonstrates it is of a suitable quality and
standard against the requirements of the UK Water Supply
(Water Fittings) Regulations and Water Supply (Water Fittings)
(Scotland) Byelaws, provided it is installed and used in
accordance with the installation and requirement notes and any
other restrictions within the approval. These are available on the
WRAS approval directory: https://www.wras.co.uk/search/products


https://www.wras.co.uk/search/products
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...Mounting

Mounting the transmitter
Transmitter factory configuration consideration
The PGX100 and PAX100 pressure transmitter in your hands has been factory calibrated to reflect the published declared
performance specification; no further calibration is required in normal condition. ABB typically configures PGX100 and PAX100
pressure transmitters according to the user requirements. A typical configuration includes:

« TAG number

. Calibrated span

- Output linearization

- LCD display configuration

Ordinary Location considerations
In case of CSA ordinary location (USA and Canada) approval, the following indications must be considered:
1 Itis responsibility of the end-user to determine if the chosen materials of diaphragm and process connection do not react
with the process fluid.

2 For PxS100, PxP100 and PxF100 models, suitability and Product Safety compliance of process connection and gaskets shall
be considered at end-product installation.

3 PxS100 may be used together with M26 accessories, which is separately approved from the Authority Having Jurisdiction
(AH3J). Fittings compliance between PxS100 and M26 shall be considered at end-product installation.

4 When the PxD100 is used with the S26 series (models S26FA/FE/RA/RE/WA/WE), it is responsibility of the end-user to mount
the gaskets and to comply with the Product Safety requirements when fitted in the approved equipment/accessories.

During product installation please consider the following parameters for the entire Pxx100 series:
— Altitude Requirement: Max 2000 meters
- Pollution Degree: 2
- Overvoltage Category: Il

Hazardous area considerations

The transmitter must be installed in hazardous area only if it is properly certified. The certification plate is permanently fixed on
the housing of the transmitter. Transmitter can have the following certifications:

« ATEX Europe (code HAM) approval

« IECEx (code HIM) approval

« Combined CSA (code HCM) approvals (US and Canada)

- Combined ATEX Europe, IECEx, CSA (US and Canada) approvals (code HMM)

« NEPSI (code HMN)

« INMETRO (code HMB)

For installations according to Canada and US Approvals, see also control drawing DH3275.
See relevant paragraph for complete markings details.

Moisture

Use suitable cables and tighten cable glands securely. The transmitter can also be protected against the ingress of moisture by
routing the connecting cable downward before securing it. This allows rain and condensation to drip down.

This is especially important for installation in outdoor areas and rooms that are exposed to moisture (e.g., due to cleaning
processes) or on cooled or heated tanks.

Figure 6 - Steps for preventing the ingress of moisture
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...Mounting

Mounting the transmitter using bracket kit

A mounting bracket for wall or pipe mounting (2 in. pipe) is also available as an accessory. Bracket is suggested for PxS and PxD
models (when ordered with extended capillary, as for other configurations devices are self sustaining i.e. F&B models).

Ideally, the pressure transmitter should be mounted in a vertical position to prevent subsequent zero shifts.

The pressure transmitter can also be mounted directly on the manifold.

If the transmitter is installed inclined with respect to the vertical, the filling liquid exerts hydrostatic pressure on the measuring
diaphragm, resulting in a zero shift. In such an event, the zero point can be corrected via the zero push-button or via the “set
PV to zero” command. Please refer to the “Operation” chapter for further details.

ﬂm:ﬁmﬁ ﬂzmm:ﬁ:m:ﬁ

90[356]

815[321) 450m) | 4[|

Figure 7 - Pipe and wall mounting bracket kits for PxS100 transmitter

Additional mounting information about PxS100: sealing and screw connections

Connecting G 1/2 B spigot:

For sealing, a flat gasket must be used in accordance with DIN EN 837-1.

NPT threaded connection:

Seal the threads with PTFE or another approved resistant sealant.

Process connection with flush diaphragm:

Prior to mounting the device, install a welded connection or tapped hole according to relevant soldering standards (for process
connection and welded connection dimensions, refer to data sheet).
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Measuring pipe
In order for the pipes to be laid correctly, the following points
must be observed:

- Keep the measuring pipe as short as possible and avoid
sharp bends.

» Lay the measuring pipe in such a way that no deposits can
accumulate in it. Gradients should not be less than approx.
8 % (ascending or descending).

« The measuring pipe should be blown through with
compressed air or, better yet, flushed through with the
measuring medium before connection.

« Completely depressurize the measuring pipe if the
medium is a fluid.

» Lay the measuring pipe in such a way that gas bubbles
(when measuring fluids) or condensate (when measuring
gases) can flow back into the process line.

« When measuring steam, lay the measuring pipe in such a
way that hot steam cannot flow back into the process
connection (water trap, e.g., a water trap pipe that is filled
with water before installation).

« Check the tightness of the connection.

Additional mounting information about
PxF100

Installation instructions for G1 universal
connection

LEAKAGE HOLE MUST BE ORIENTED
TOWARDS THE GROUND.

Transmitter can be installed using a universal connection G1
with its adapter, as in above picture.

Installation instructions for F&B applications

The PAF/PGF100 transmitter for F&B applications must be
installed where is granted the self-draining and the drainability
of both process and cleaning fluids, without stagnation areas.
For F&B applications if the instrument was joined to a tee
connection, both should be installed on a horizontal plane; (see
picture below). Moreover, the tee connection should be of the
short outlet type with its length less than the internal diameter.

When installing a PAF/PGF100 transmitter for EHEDG
applications, respect the EHEDG Positon Paper “Easy cleanable
Pipe couplings and Process connections”.

For applications with tank the dead outlet must have the length
smaller than its internal diameter and the transmitter must be
put where the dead area around the diaphragm seal can be
directly hit from the washing jet.

Cleaning instructions for F&B applications

The PAF/PGF100 transmitter has been realized with specific
process connections able to be cleaned in place (CIP). To be
easy cleanable, the circuit of the plant must guarantee a
minimum flow velocity of 1.5m/s. It should be attained a
turbulent flow.

In case of manual cleaning, be careful during the disassembly to
avoid impacts on the diaphragm seal. Do not use abrasive
substances to clean it.

Special conditions for use of SMS process
connection according to 3A requirements

The PAF/PGF100 transmitter for F&B applications when chosen
with SMS SS1145 process connection (Process connection size —
13th character ‘H’ and ‘L’) is according to 3A requirements
(gauge coupling) only if the counter-flange (male welding
counterpart) and the gasket respect the following instructions.

(1) unionnut acc. to 55 1148
(supplied by ABB) @ Gasket (special version approved
(2) ABB Diaphragm remote seal for F&B applications)
sleeve connectionaceita, S5 1L @ Male welding part (special version
@ ABB transmitter approved for F&B applications)

@ R = 0.4 mm min.

PAF/PGF100 transmitter with SMS SS1145 process connection

It is responsibility of the customer that the male welding
counterpart and the gasket follow the 3A requirements in terms
of groove radii and flange gasket. ABB does not provide nor the
gasket nor the counter flange.

Avoid to tighten the union nut too much as not to excessively
squeeze the gasket leading to an escape from its groove.
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... Mounting

...Installation instructions for F&B
applications

Mounting the transmitter using bracket kit

Special conditions for use of Neumo BioControl® process
connection according to 3A requirements

The PAF/PGF100 transmitter for food & beverage applications
when chosen with Neumo BioControl® process connection
(Process connection size — 13th character ‘P’ and ‘Q’) is
according to 3A certification (pipe coupling) only if the block
flange (counter-part) is installed on a horizontal plane and the
leak detect port (which has to be 2.4 mm diameter min) is
oriented towards the ground (according to the requirements of
standard 3A 74°7/7-/08-/09).

@ Block flange @ ABB transmitter

@ Neumo Biocontrol® diaphragm @ Leakage hole oriented towards
seal the ground

PAF/PGF100 transmitter with Neumo BioControl® process connection

It is responsibility of the customer that the block flange
counterpart and the gasket follow the 3A requirements in terms
of groove radii and flange gasket. ABB does not provide nor the
gasket nor the counter flange.
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5 Transmitter wiring

General Risks.

Observe the applicable regulations governing electrical installation. Wiring must be executed in absence of power supply.
Before installing the device, check that the existing operating voltage corresponds to the power supply limits indicated on the
name plate.

Make sure to remove the power supply before connecting and/or disconnecting the device. High voltage that may be present on
terminals can cause electrical shock.

Since the device has no overvoltage or lightning protection inside, the installer have to use external protection to increase the
immunity level, if required.

Do NOT make electrical connections unless the electrical code designation stamped on the transmitter data plate agrees with the
classification of the area in which the transmitter is to be installed.

Failure to comply with this warning can result in fire or explosion.

Supply requirement

For signal/power connection use twisted, stranded pairs of wiring no 18 to 22 AWG / 0.8 to 0.35mm2 @ up to 5000 feet (1500
meters). Longer loops require larger wire.

If a shielded wire is used, the shield should be grounded only at one end, not both ends. In case of wiring at transmitter end,
use the terminal located inside the housing marked with the appropriate sign.

The 4 to 20 mA DC output signal and the dc power supply to the transmitter are carried from the same pairs of wires.

The transmitter operates from 10.5 to 42 V DC with no load and is protected against reverse polarity connection.

For Ex ia and other intrinsically safe approval power supply must not exceed 30 V DC.

Minimum operating voltage increase to 14.5 V DC with optional backlight LCD display.

For Pxx100 with option code "NL", the minimum operating voltage is 11.5 V DC or 15.5 V DC with optional backlit LCD display.
For maximum power supply voltage please refer to the identification plate of the transmitter.

The actual possible line length of the electrical circuit depends on the total capacitance and resistance, and can be estimated using
the following formula:

_ 65x10% _ Cri10000

L RxC C

Where:

L = Linelengthinm

R = Total line resistance in Q (ohms)

C = Line capacitance in pF/m

Cf = Capacitance of the devices located in the circuit in pF

Avoid routing cables with other electrical cables (with inductive load, etc.) or near large electrical equipment.

Cable connection

Depending on the variant selected, the electrical connection port is a standard threaded M16 x 1.5 entry.

Alternative threads 1/2in - 14 NPT or M20 x 1.5 through adapter can be selected in the ordering information. The adapters must be
closed with a %10 Nm tightening torque to avoid leakages, paying attention to the o-ring between the housing and the adapter.
The screw terminals are suitable for wiring cross-sections up to 1.5 mmz2 (16 AWG).

It is recommended that you strip approx. 30 to 35 mm (1.18 to 1.38 in) off the cable jacket (see figure 8).

Use wiring rated 10 °C minimum above ambient temperature.

—
]

30-35mm
1.18-1.38inch
Figure 8 - Stripped connecting cable M10708

Increased force will be required to unscrew the housing cover after an interval of several weeks. This is not caused by the threads,
but instead is due solely to the type of gasket.
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...Transmitter wiring

Wiring procedure
Follow these steps to wire the transmitter:

Remove the temporary plastic cap from the electrical connection port of the transmitter housing.

This connection port has an internal thread. Various adaptors and bushings can be fitted to these thread to comply with plant
wiring (conduit) standards.

Remove the housing cover. In a Hazardous area / Location installation, do not remove the transmitter cover when power is
applied to the unit.

Run the cable through the cable gland and the open port.

Connect the positive lead to the + terminal, and the negative lead to the — terminal.

Plug and seal the electrical ports. Make sure that when the installation has been completed, the electrical ports are properly
sealed against entry of rain and/or corrosive vapors and gases.

/A WARNING

General Risks.
Cable and cable gland must be in accordance with the intended type of protection (e.g. intrinsically safe) and degree of protection
(e.g. IP6x according to IEC EN 60529 or NEMA 4x). See also the addendum for “EX SAFETY” ASPECTS AND “IP” PROTECTION.

If applicable, install wiring with a drip loop. Arrange the drip loop so the bottom is lower than the conduit connections and the
transmitter housing.

Before reassembling cover, the integrity of the cover O-ring must be checked. If damaged it must be replaced with an original
spare part. A slight grease layer should be applied for proper lubrication.

Put back the housing cover, turn it to seat O-ring into the housing and then continue to tighten until the cover contacts the
housing metal-to-metal. The cover must be closed with a 3%:s Nm tightening torque.

Grounding

Pressure transmitter housing should be grounded or earthed in accordance with national and local electrical codes.

Protective grounding terminals (PE) are available outside and/or inside the housing of the transmitter. If ordered, both ground
terminals are electrically connected and it is up to the user to decide which one to use. The most effective transmitter case
grounding method is a direct connection to earth ground with impedance equal to or less than 5 ohm.
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Output (HART) transmitter wiring

communication board

power supply unit

handheld
terminal receiver unit

power supply and :
signal terminals |
S MM
T \1 ' | [F] g
[ 1 AAA -
connector for LCD ™ YWW—— | /'; +
I | resistor i
line load |
T
pUSthtton for SEE INSTRUCTION MANUAL FOR CABLE Cable entry I -
O (LRV sett]ng)/ TEMPERATURE RATING I | -
Span (URV setting) or internal earth terminal I —optional
write protection | - ground
I
I
I
I

HAZARDOUS AREA SAFE AREA

Figure 9 - Transmitter connection scheme

HART hand-held communicator may be connected at any wiring termination point in the loop, providing the minimum resistance is
250 ohm. If this is less than 250 ohm, additional resistance should be added to allow communications. The handheld terminal is
connected between the resistor and transmitter, not between the resistor and power source.

Application Permissible voltage range of power supply

Standard With optional backlit LCD display
Transmitter operated outside the potentially explosive atmosphere  from 10.5 to 42 V from 14.5to 42V
Transmitter operated inside the potentially explosive atmosphere from 10.5 to 30 V max (intrinsically safe)  from 14.5 to 30 V max (intrinsically safe)
Transmitter with option code "NL" operated outside the potentially = from 11.5to 42V from 15.5to 42V

explosive atmosphere

Transmitter with option code "NL" operated inside the potentially from 11.5 to 30 V max (intrinsically safe) ~ from 15.5 to 30 V max (intrinsically safe)
explosive atmosphere

If, when using transmitters with type of protection “intrinsic safety”, an ammeter is connected to the output circuit or a modem is
connected in parallel while there is a risk of explosion, the sums of the capacitances and inductances of all circuits, including the
transmitter (see the related ATEX and IECEXx certificates) must be equal to or less than the permissible capacitances and
inductances of the intrinsically safe signal circuit (see the related ATEX and IECEXx certificates for the power supply unit).

For CSA ordinary location, the maximum current must be limited to 150 mA by fuse (slow blow) or by a current limiter.

Communication setup

The transmitter can be operated via a HART modem, using a PC or laptop. The HART modem can be connected to the transmitter in
parallel at any point in the signal circuit. Communication between transmitter and modem occurs via FSK signals that are
superimposed on the analog 4 to 20 mA output signal. This modulation occurs without averaging, therefore does not affect the
measuring signal.

Communication between transmitter and PC or laptop is only possible if the signal circuit is set up as shown in the following
figure. The resistance between the connecting point for the FSK modem and the power supply must be at least 250 Q (including
internal resistance of the power supply unit). If this value is not achieved within the context of normal installation, an additional
resistor must be used.
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6 Commissioning

General remarks

Once the pressure transmitter has been installed, it is put into
operation by switching on the operating voltage.
Check the following before switching on the operating voltage:
- Process connections
- Electrical connection
« Fill the impulse line and measuring chamber of the
measuring cell completely with measuring medium.
The transmitter can then be put into operation.
To do this, the shut-off valves must be actuated in the following
order (in the default setting, all valves are closed):
1 Open the discharge shut-off valve, if present.

2 Open the shut-off valve.

To put the transmitter out of operation, carry out the steps in
reverse order.

In the case of pressure transmitters for absolute pressure and
measuring ranges of < 40 kPa absolute, please note that the
pressure measuring cell has been overloaded over a long period
by the atmospheric pressure during transport and storage. For
this reason, you will need to allow a starting time of approx. 3
hours after commissioning until the sensor has stabilized to
such an extent that the specified accuracy can be maintained.

When using transmitters with ‘intrinsic safety’ type of
protection, if an ammeter is connected to the output circuit or
a modem is connected in parallel while an explosion hazard is
present, the sums of the capacitances and inductances of all
circuits, including the transmitter (see EC type examination
certificate) must be equal to or less than the permissible
capacitances and inductances of the intrinsically safe signal
circuit (see EC type examination certificate for the power
supply unit).

Only passive or explosion-proof test devices or display
instruments may be connected.

If the output signal stabilizes only slowly, it is likely that a large
damping time constant has been set on the transmitter.

Output signal

If the applied pressure is within the values indicated on the
name plate, the analog output current ranges between 4 and
20 mA.

If the pressure applied falls outside the set range, the output
current will be driven as per defined configurations, as follows:

Output current limits for analog only version
Overload condition

Lower limit: 3.8 mA

Upper limit: 20.5 mA

Default alarm current: 21 mA

Output current limits for HART and analog version
(according to NAMUR NE 43 standard)

Overload condition

Lower limit: 3.8 mA (settable from 3.8 to 4 mA)
Upper limit: 20.5 mA (settable from 20 to 21 mA)

Alarm current

Lower alarm value: 3.6 mA (settable from 3.6 to 4 mA)
High alarm value: 21 mA (settable from 20 to 22.8 mA)
Default setting: high alarm current

NAMUR NE 43 defines as alarm limits the lower < 3.6 mA and the
upper = 21 mA.

Risk connected to any deviation from NAMUR NE43 thresholds
of the alarm current limits falls under Customers’ responsibility.

The graphical user interface (DD or FDI) can be used to
diagnose the error.

A brief interruption in the power supply results in initialization
of the electronics (program restarts).

Zero/Span and write protection

There is only one push button behind the display. It changes its
function depending on the presence of the display.

When the display is installed, it works as hardware write
protection switch. When the write protection is disabled, and
it is kept pressed for some 1 second, then the write protection
becomes enabled. In the opposite logic, when the write
protection is enabled, and the button is kept pressed, then the
write protection becomes disabled. This enable/disable
condition can be observed/confirmed by looking at the lock
symbol appearing or disappearing on the top line of the
display.

Write protection prevents the configuration/modification of
device data from being overwritten by unauthorized users. If
write protection is enabled, both local and remote writings are
refused. The Z (Zero) and S (Span) button cannot be used to set
new range values because their writing is disabled while their
use to enter and navigate into the local easy setup menu for the
read/review of the device parameter setting is still allowed.
However, when write protect is enabled, it is still possible to
read out the configuration data using graphical user interface
or communication tools (DD or FDI based).

Transmitter without display requires the communication tool to
activate write protection.
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Installing/Removing the LCD display

l’ MAAAAM AL ) 1/

AAANE
—j'

The LCD display is attached to the electronic board of the
pressure transmitter. The LCD display can be replaced, e.g., if
defective.

The connection head can be become very hot as a result of the
process. There is a danger of burns.

Power off the transmitter before replacing the LCD display.
The transmitter atmosphere may be explosive. Risk of
explosion!

1 Unscrew the housing cover of the transmitter.

2 Forreplacement carefully remove the LCD display from the
inset connector of the transmitter. The LCD display just stay
in position on the electronic board and is firmly kept by
properly screwing the housing cover. Take care to avoid any
damage when removing the cover, due to possible detaching
of the LCD which can also cause the flat cable extension.

3 Thelength of the flat cable allows to carry out the wiring
connection to the terminals without disconnecting the LCD
display.

4 No tools are required to insert the LCD connector of the
replacement display. Carefully insert without forcing to
avoid wrong positioning and make sure the black connector
of the flat fits into the connector on the electronic board, as
shown in the following photo.

5 Make sure that the connector is fully inserted.

Carefully insert the flat connector following the required
polarity.

Following this, the position of the LCD display can be adjusted
to suit the installation position of the transmitter, to ensure
that the display is legible.

The LCD display can be rotated with increments of 5°.

Make sure the flat ribbon cable does not get twisted or torn
when rotating the LCD display.

Take care not to pinch the flat ribbon cable when rotating the
LCD display.

6 Screw on the housing cover for the transmitter.

Gently push the LCD display to ensure its positioning as
needed, while tightening the housing cover.
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...Commissioning

Pressure sensor ventilation (PGX100 only)

Ventilation port

Transmitter has a reference port vented to the atmosphere and duly protected. Care must be taken to avoid obstruction of the port
(i.e. covered, dirty) as it can affect the measurement.

Closing the housing cover

Transmitter's cover in AISI 316 L ss needs to be tightly closed to ensure that the IP rating performances are granted. Ensure that
housing threads, cover threads and gasket are free from dirt and not damaged or deformed; place the cover O-ring into its seat
and position the cover to match housing threads; close the cover ensuring that a 3%:s Nm tightening torque is applied. Cover
ending position has to be almost in a metal-to-metal position with the housing (Figure 10a).

Transmitter's cover in Polycarbonate (PC) needs to be tightly closed to ensure that the IP rating performances are granted. Ensure
that housing coupling, cover snap closure and gasket are free from dirt and not damaged or deformed; place the cover O-ring into
its seat and position the cover to match housing coupling; rotate the cover (clockwise) up to the end of its rotation (Figure 10b).

Figure 10a - AISI 316L ss Housing and cover closing

Vin, 388 [1.53)

317 [361)

728 [247)

Figure 10b - Xenoy™ Housing and PC cc
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Adjusting lower range value / oblique
sensors

During installation of the transmitter, zero position shifts may
occur due to the mounting position; these must be corrected.
Possible cause includes the transmitter mounting position
when different from recommended vertical mounting position.

The transmitter must have reached its operating temperature
(approx. 5 min. after startup, if the transmitter has already
reached the ambient temperature) in order to perform the zero
shift correction.

There are two options (variant A or B) for calibrating the
4 to 20 mA output signal directly on the transmitter.

CAUTION
SEE INSTRUCTION MANUAL FOR CABLE
TEMPERATURE RATING.

Variant "A" - without LCD option by using the pushbutton on

the electronic board.

1 Make sure that the measured variable corresponds to the
lower range value for the measurement process, i.e., that the
pressure that the process exerts on the transmitter is the
level of pressure required to generate a 4 mA output signal.
The pressure must be stable (observe set damping level).

2 Unscrew the housing cover and press the pushbutton on the
electronic unit (see the above figure) using a pin with
diameter of < 2.5 mm. Hold the pushbutton down for about
%10 s. The output signal is set to 4 mA. The span remains
unchanged.

3 Make sure that the measured variable corresponds to the
upper range value for the measurement process, i.e., that the
pressure that the process exerts on the transmitter is the
level of pressure required to generate a 20 mA output signal.
The pressure must be stable (observe set damping level).

4 Press the pushbutton on the electronic unit (see the above
figure) using a pin with diameter of <2.5 mm. Hold the
pushbutton down for at least 1520 s. The output signal is
set to 20 mA.

5 Screw the housing cover back on.

The procedure described in “A” above does not affect the
physical pressure shown; it only corrects the analog output
signal. For this reason, the analog output signal may differ from
the physical pressure shown on the digital display or the
communication tool.

To avoid this discrepancy, you need to correct the zero position
shift (zero shift) as described under variant “B”.

Variant "B" - with touchscreen controls on optional LCD display.
For PGX100/PAX100 models, when in operating mode, the
device shows respectively “Z-S” on the left and configuration
menu icon on the right side of the display.

1 Press the left button for approximately 8 seconds to access
the sub-menu for Zero and Span configuration. During this
timeframe, icon "="between “Z" and "S” icons will blink.
When icon blinking stops, operator can access Zero and Span
configuration.

n

The sub-menu for Zero and Span shows the letters "Z" for
"Zero" and "S" for "Span" configuration, respectively in the
left and right bottom corners.

w

Press the "Z" button for less than 5 s, on the display appears
the text “Do you want to proceed with Zero?” and the two
buttons change their meaning to Yes / No.

IS

Pressing No, the “Zero” operation is aborted, while pressing
Yes the “Zero” operation is confirmed and executed.

w

Once Yes is selected and operation executed, the display will
show for 5 seconds a message: “Oper Done” for successful
operation, otherwise a message with operation failure's
reason.

The above “Zero” operation sets the “Lower Range Value” with

the pressure value measured in that instant, while the “Upper

Range Value” is shifted accordingly. The “Span” value as

difference between the Lower and Upper Range values remains

the same.

6 Press the"S" button for less than 5 s, on the display appears
the text “Do you want to proceed with Span?” and the two
buttons change their meaning to Yes / No.

~

Pressing No, the “Span” operation is aborted, while pressing
Yes the “Span” operation is confirmed and executed. As per
Zero operation a message will be shwo on display in either
cases: a successful operation done or with failure's reason.

The above “Span” operation sets the “Upper Range Value” with
the pressure value measured in that instant. The “Span” value
as difference between the Lower and Upper Range values is
changed.
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...Commissioning

Parameterization via the menu function Easy

Setup

PGx100/PAx100 models feature only the Easy Setup menuin a
dedicated structure. Once accessed the menu should be
completed until the last step is reached, then to return to the
normal display view.

For each step follow the instructions on the screen and
consider that for alfa/numeric parameters it is required to
move digit by digit until the right bottom corner displays OK.
Pressing the right on-board button ¥ the operation is
confirmed, while pressing the left on-board button Y the
display change to Cancel to abort the operation by the
associated button Y .

Follow the instruction on the screen to perform the
configuration of the different parameters.

This menu allows the verification and the parameterization of
the basic configuration of the PGx100/PAx100 pressure
transmitter.

Note
After 50 seconds without action on on-board buttons, the

transmitter automatically exits the configuration menu.

Open the Menu Easy Setup

P-100

PDP 0.001 kPa
ENG 0.001 %
OUT 7 0%
Z-S

1 Pressand hold ¥ for 8 s.

2 Pressand hold ¥ for 3 s to enter the Easy Set-Up Menu.

Selection of the menu language - 1

1 Use 7 to call up the edit mode.
2 Use Y to select the desired language.

3 Confirm the selection with 7.

Enter the TAG number (8 digits maximum) - 2

1 Use ¥ to call up the edit mode.

2 Use Yto select the desired character.

3 Confirm the selection with 7.

4 Select the other characters as described.
5 Confirm the entered TAG with %,

Selection of the PV unit -3

1 Use 7 to call up the edit mode.
2 Use Yto select the desired unit.
3 Confirm the selection with .

Enter the PV upper and lower range value - 4, 5

1 Use %7 (Edit) to call up the edit mode.

n

Use Y (Next) to select the first digit.
Use %7 (Modify) to change digit.

Repeat previous steps.

u b~ W

Confirm the entered value with OK.
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Selection of the linearization type - 6

Selection of the displayed value in Line 2 - 10

1 Use ¥ to call up the edit mode.
2 Use Yto select the desired linearization type.
3 Confirm the selection with 7.

Set the damping value - 7

1 Use %7 (Edit) to call up the edit mode.
Use Y (Next) to select the first digit.
Use %7 (Modify) to change digit.

Repeat previous steps.

aua A~ W N

Confirm the entered value with OK.

Selection of the Operator View Mode - 8

Display Line 1 View

1 Use 7 to call up the edit mode.
2 Use Yto select the desired operator view.
3 Confirm the selection with 2.

Selection of the displayed value in Line 9

1 Use ¥ to call up the edit mode.
2 Use Yto select the desired displayed value.

3 Confirm the selection with .

1 Use ¥ to call up the edit mode.
2 Use Y to select the desired displayed value.
3 Confirm the selection with 7.

Set PV to Zero - 11
Only if the 'Set PV To Zero' action has not yet been set! Refer to
Adjusting lower range value/ oblique sensor.

. Setthe input measured value
to 4 mA and the PV valueto O

Set the display contrast - 12

=

Use 7 (Edit) to call up theredit mode.
2 Use Y (Next) to select the first digit.
3 Use 77 (Modify) to change digit.

4 Repeat previous steps.

5 Confirm the entered value with OK.

The LCD indicator now shows the process display, the Easy
Setup menu has been completed.
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7 Operation

Safety instructions
A CAUTION

Risk of burns due to hot measuring media

The device surface temperature may exceed 70 °C (158 °F),

depending on the measuring medium temperature!

- Before starting work on the device, make sure that it has
cooled sufficiently.

If there is a chance that safe operation is no longer possible,

take the device out of operation and secure it against
unintended startup.

Menu navigation

@ Exit

@ Operating buttons for menu
navigation

@ Menu name display

Select @

@ Marker for indicating relative
position within the menu

@ Display showing the current

functions of the w and W

@ Menu number display
operating buttons

LCD display

Different functions can be assigned to the Y and 1%’ operating
buttons. The function &) that is currently assigned to them is
shown on the LCD display.

For PGX100/PAX100 models, when in operating mode, the
device shows respectively “Z-S” on the left and configuration
menu icon on the right side of the display.

Pressing left button Y for approximately 8 s leads to the sub-
menu for Zero and Span, showing letters Z and S respectively
in the left and right bottom corners. During this timeframe,
icon "=" between “Z" and "S” icons will blink. When icon stops
blinking, operator can access Zero and Span configuration:

« Zero trim can be performed by pressing the left button Y
again. A confirmation to proceed is subsequently requested
by pushing on the opposite button.

« With the same logic but pressing the right button ¥ in the
Z-S sub-menu page, user can perform Span adjustment. A
confirmation to proceed is subsequently requested also for
Span.

In order to access the sub-menu for configuration and
diagnostics, press the right button ¥ for approximately 8 s
from operating mode view. During this timeframe, icon "="
between “Z2" and "S” icons will blink. When icon stops blinking,
operator can access Zero and Span configuration.

Press then for 5 s the right button % to access the menu or
press the left button Y to access signals view or diagnostic
messages. Without action on buttons associated to bottom
icons after few seconds the transmitter returns to normal
display view.

Control button functions

NV Description

Exit Exit menu
Back Go back one submenu
Cancel Cancel a parameter entry

Next Select the next position for entering numerical and
alphanumeric values

4 Description

Select  Select submenu / parameter
Edit Edit parameter

OK Save parameter entered
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Sub-menu for configuration and diagnostic levels

< Process display =

|

Diagnostic level Configuration level

Easy Setup

Process display
The process display shows the current process values; from the level of the process display, you can branch out into two sub-menu

levels (diagnostic level, configuration level).

Diagnostic level
The diagnostic level contains signal view or diagnostic messages relevant for the operator, device configuration cannot be

changed on this level.

Configuration level (Easy Setup)
The configuration level contains all the parameters required for device commissioning and configuration. The device configuration

can be changed on this level.
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...Operation

Process display

Local display features a LCD dot matrix for clear visualizations. Here after a possible view according to selected transmitter
configuration:

1777

P-100 |

PDP 0.001 kPa ®
ENG 0.001 %

OUT 1 0%

z-s =

® ®

@ Row displays the | short tag @ Bargraph

and icons for the device status @ Zero / Span setting with -@J
@ Current process value ]

(one or two lines)

@ Enter ‘Easy Set-up’ menu with ?

@ ID of process variables

The pressure value appears on the LCD display when the device is switched on. It shows also information about the device and
current process values.

The way in which the current process values are shown can be adjusted on the configuration level; symbols at the bottom of the
process display are used to indicate the functions of the operating buttons and in addition to other information.

Row 1 displays:

« The HART short TAG, as a string of maximum 8 characters.

« The Lock symbol when either the local operation has been disabled or the device lock has been activated via relevant
HART commands or the write protection is enabled. The write protection is enabled by the push button present on the
electronics board and active only when LCD has been selected.

Row 2 is reserved to the value displayed with 5 digits, sign and decimal point, for one line visualization or with 8 digits,
sign and decimal point, for two lines visualization.

Row 3 displays:
- The ID of Variables, is a kind of acronym which identifies the variable currently displayed, with following possibilities.
— PDP Pressure value before transfer function/linearization
— ENG Measured value after transfer function (scaled output)
— OUT Analog current value in mA
— PV% Analog output current in percentage of calibrated range
— ST Sensor temperature
— HMI Measured value after dispaly scaling (HMI transfer function and scaling)
- The engineering unit code of the displayed measure. It can be anyone of HART list.

Row 4 displays:
- Abargraph additional to one-line or two-line value displayed that provides a different format of indication with
relevant percentage for a selectable variable.
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Software revision history (HART and 4-20 mA) no "NL" digit

Revision
Description Release date

From To

145.1.1 Firstrelease 9%/2020
145.1.1 145.1.2 Bug fixing for TAG entering by HMI 12/2021
145.1.2 145.1.3 Bug fixing, improved unlocking procedure 99%022
145.1.3 145.1.4 Bug fixing, unlocking time increased from 3s to 8s 04/2023
145.1.4 145.1.5 Improved user feeling by blinking icons, new menu for

R h . . 2024
“Operator view mode”, improved diagnostics 05/20

Software revision history (HART and 4-20 mA) "NL" digit

Revision

Description Release date
From To

149.1.1 First release 05/2024

27
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8 Error messages

LCD display messages

The LCD HMI in case of transmitter errors or malfunctioning is capable of displaying specific error/fault messages to help the user
in identifying the problem and resolve it. In case of an alarm, a message consisting of an icon and text appears at the bottom of the
process display, as shown hereafter.

lcon Description Electronics
. -F098.034 -
Error / Failure y o
Brief description
Information

v
A\
L 4

Maintenance required

Functional check (e.g. during simulation)

Out of Spec (e.g. operating with empty meter pipe)

Back

In the error description, the error number is displayed in the second line (F098.034). Two further lines are used to describe the
error. The device status is divided into four groups. The message text beside this icon in the display provides information about
where to look for the error. There are the following areas: Electronic, Sensor, Configuration, Operanting and Process.

Error states and alarms

HMI - Code Error Description Possible cause Suggested action Tx
NAMUR Response
Code
F 116.023 Electronic The device data loaded at the start EMC problems like electrostatic The device must be Analog
memory up from the electronics NV-memory discharge (ESD), burst, surge replaced or signal to
failure are corrupted precluding the correct outside the specification limits the database must be alarm
functionality of the device. and/or soft errors (ionic radiation) reloaded.
During the start-up the device could corrupt memory data.
firmware execute a check of the
device database and if the CRC
doesn’t match what expected the
firmware stops its execution and the
output signal goes to fail safe value.
F 108.040 Output The reading of the 4-20mA output  The output circuit could be broken A DAC (digital to output Analog
read-back signal is too different from what should or converter) trimming signal to
failure have been generated. not correctly calibrated. should be performed alarm
and if the error persists
consider to replace the
device.
F 118.017 Sensor "The data in the sensor memory "The Sensor data/coefficients in The device must be Analog
memory are corrupted precluding the correct the sensor memory are corrupted replaced signal to
failure functionality of the device. precluding the correct alarm
During the start-up the device firmware functionality of the device"
execute a check of the device data-base
and if the calculated CRC doesn’t match
what expected the firmware stops its
execution and the output signal goes to
fail safe value. "
F 114.000 P-dPsensor The sensor signal value is missing or There could be a bad or broken The device must be Analog
failure incorrect due to a mechanical failure. connection between sensor and replaced signal to
electronics and/or a mechanical alarm
damage of the sensor not
generating anymore valid primary
signals. Loss of fill fluid from the
cell, ruptured diaphragm, other.
F 110.002 Sensor The measurement accuracy is decreased. The circuitry for the sampling of The device must be Analog
temperature The current process value is the temperature has failed. replaced signal to
failure compensated with the last valid value of alarm

the Sensor temperature.
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...Error states and alarms
HMI - Code Error Description Possible cause Suggested action Tx
NAMUR Response
Code
F 102.004 P-dP out of The measured Pressure value is outside The measurement range has not The compatibility of  No effect
limits the sensor limits and no longer been correctly calculated OR an pressure transmitter
representing the true applied pressure incorrect transducer model has model and process
value. been selected. conditions has to be
checked. Probably a
different transmitter
type is required.
F 098.034 Analog The analog output (4 to 20 mA) is frozen The applied/measured pressure Usea HART No effect
output to one of its Saturation limits between is beyond the configured working configurator
saturated Highor Low and no longer represents the  range represented by the Low and (DD handheld) in order
true applied process. High range values. to:
This is not a device error, but it is 1. Recognize in detail at
consequence of its configured working which limit (high or low)
range in relation to the dynamic of the the analog output is
process measurement. Saturated
2.Adjust the Saturation
Limit or the working
range if possible.
S 054.006 Sensor The sensor temperature is outside its The temperature of the process The compatibility of  No effect
temperature operational limits as specified in the environment affects the pressure pressure transmitter
out of limits product data-sheet. transmitter; model and process
This is not a device issue but if its sensor In some situation, the device conditions has to be
is subject to work at abnormal installation could be the cause of a checked.
temperature conditions for long time, sensor overheating. It could be required to
then the device components could perform a new sensor
degrade affecting its accuracy and trimming or device
reliability. replacement.
A different installation
type could be also
considered/ required
e.g. use of remote seals.
S 052.031 Maxworking The measured process pressure is higher The selected transmitter and/or The compatibility of the  No effect
pressure than the acceptable mechanical limit of the process connection elements pressure transmitter
exceeded the process connection elements. are not adequate for the specific model with process
When this condition occurs, there is the process conditions. conditions must be
risk to damage the transmitter and to be checked and, if
dangerous for the personnel. necessary, replace the
instrument with
another having the
correct characteristics.
[ 090.033 Loop test The 4 to 20 mA signal in output by the The operator could have enabled Usea HART No effect
transmitter is simulated by the user and the loop test function in order to configurator
no longer represents the true applied simulate the current output for (DD handheld) to place
process. testing purposes but, at the end, device back into normal
forgot to return it back to normal operating mode
condition disabling the loop test (disable the analog
function. output simulation).
(o 080.030 Input At least one of the following variables The operator could have enabled Usea HART No effect
simulation produced by the transmitter is simulated the input simulation of one or configurator
active and doesn’t represent the real calculated more device variables for testing (DD handheld) in order

value:

1. the pressure value

2.the Sensor temperature value
3. the Scaled output value.

purposes but, at the end, forgot to
return it back to normal condition
disabling the input simulation
condition.

to:

1. recognize in detail
which variable is under
simulation condition

2. place device back into
normal operating mode
(disable the input
simulation).

Otherwise just power
off/on the device in
order to disable the
input simulation.
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HMI - Code Error Description Possible cause Suggested action Tx
NAMUR Response
Code
M xxx.003 Electronics The measurement accuracy could be The circuitry for the sampling The device should be  No effect
temperature decreased because the digital to analog of the electronics temperature has replaced as soon as
failure converter (DAC) remains compensated failed. possible.
with the last valid value of the electronic
temperature.
M 026.024 Electronics Permanent storing of modified data « The device could have been The device should be  No effect
NV-memory into the electronic Non-Volatile memory powered off immediately replaced as soon as
burn error has not been successfully executed. after the modification of the possible.
The device continues to work without data that was not fully written
problems but, after the next power cycle in the NV-memory.
thereis the risk to lose the last used « The NV-memory has reached
device setting/configuration. its limit of maximum number
of allowed writings
« Generic defect of the memory
component.
M 028.018 Sensor Permanent storing of modified data - The device could have  Retry to write the same  No effect
NV-Memory into the Sensor Non-Volatile memory has been powered off immediately configuration values
burn error not been successfully executed. after the modification of the data but, if the error
The device continues to work without that was not fully written in the persists, consider to
problems but, after the next power cycle NV-memory. replace the device as
thereis therisk to lose the last used -« The NV memory has soon as possible
device setting/configuration. reached its limit of maximum
number of allowed writings
. Generic defect of the
memory component
M 024.036 Power The device power supply has been If the power supply is close to the Check the voltage atthe  No effect
supply detected too close to its higher or lower highest limit very probably it is due terminal block and if it
warning acceptable limits. to a not correct external power is not within the valid
supply while if the power supply is range check the
close to the lowest limit, it could external power supply
be due to a defective or not or the loop.
adequate external power supply or
anomalous voltage drop on the
loopi.e. too long or not correct
wires.
M 022.041 Electronics The electronics temperature is working  This condition could be due to the If necessary, use a HART  No effect
temperature beyond its High or Low specification circuitry for the sampling of the  configurator in order to
out of limits limits.  temperature that has failed or due know in detail of which

to the transmitter installation e.g.
steam leakage directed on to
transmitter housing, or critical
ambiental conditions.

limit (high or low) the
electronics temperature
is beyond.

Check the transmitter
installation to identify
possible cause of the
abnormal measured
temperature and take
possible actions to
minimize the
temperature impact/
influence like to insulate
the device from the
external temperature
influence.
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QR code Digital Advanced Diagnostic (DAD)

Digital Advanced Diagnostic (DAD) QR Code is an option (only available with the backlight display), which allows the user to retrieve
information about device status directly in the field.

With DAD option activated and in presence of a failure / malfunction, the device will alternatively show the operator page with the
standard diagnostic message and a QR code that user can scan using any QR code reader.

yo— ~.
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By scanning the QR code, user will have access to a specific .pdf format document indicating the suggested action to be taken to
resolve the failure / malfunctioning.

Access to document can happen directly or via clicking on a link depending on the QR code reader setting, which is independent
from ABB devices.

In the same Digital Advanced Diagnostic document it is as well available the full list of error codes that can be resolved with the
suggested action.

Leveraging the .pdf document with the error list on the device (i.e. mobile or tablet) and by accessing the diagnostic section on the
device, user can exactly retrieve the effective cause of the failure / malfunction and react properly.

Digital Advanced Diagnostic is very helpful in the field to have immediate access to information previously unavailable in the field
in a fast and digital way.

QR code Channel Partner Support

Channel Partner Support QR Code is instead an option that allows ABB channel partners to provide more information to customer
by loading a series of data like physical and/or mail address, phone number, etc directly on the device.

The Channel Partner Support QR Code is part of the personalization option set available at ABB channel partners. Using the above,
customer can always have on hand and directly in the field an immediate contact point for assistance and support.
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9 Maintenance / Repair

If transmitters are used as intended under normal operating
conditions, no maintenance is required. It is sufficient to check
the output signal at regular intervals (in accordance with the
operating conditions). If deposits are expected to accumulate,
the equipment should be cleaned on a regular basis, in
accordance with the operating conditions.

« Cleaning should ideally be carried out in a workshop.

- Repair and maintenance activities may only be performed by
authorized customer service personnel. PGx100 and PAx100
user repair is not permitted.

« When replacing or repairing individual components, original
spare parts must be used.

/A WARNING - BODILY INJURY

The device can be operated at high pressure and with
aggressive media. Any medium that spurts out can cause
severe injuries.

Depressurize the pipeline/tank before opening the transmitter
connection.

Potential damage to device as a result of electrostatic
charging!

When the housing is open, EMC protection is impaired and
there is no longer any protection against accidental contact.
The electronic components of the printed circuit board can be
damaged by static electricity. Do not touch conductive parts of
the device or use adequate ESD protections.

Make sure that the static electricity in your body is discharged
when touching electronic components. If a remote seal is
mounted on the measuring equipment, it must not be removed
(please refer to the dedicated document).

/A WARNING - BODILY INJURY

Transmitters certified for hazardous area must be either
repaired by the manufacturer or approved by a certified expert
following repair work Observe the relevant safety precautions
before, during and after repair work. Only disassemble the
transmitter to the extent necessary for cleaning, inspection,
repairs and replacement of damaged components.

The use of non original spare parts makes the warranty void.

Check whether hazardous materials have been used as
materials to be measured before opening the device. Residual
amounts of hazardous material may still be present in the
device and could escape when it is opened.

Within the scope of operator responsibility, check the following
as part of a regular inspection:
- the pressure-carrying walls / lining of the pressure device
- the measurement-related function
- theleak tightness
« the wear (corrosion)

PGX100 transmitters have a reference port vented to the
atmosphere and duly protected (see picture). During
maintenance check that this port is free from dirt, deposits,
anything that can obstruct it, as this can affect the
measurement performance.

Ventilation port

i
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Returns and removal

Use the original packaging or a secure transport container of an
appropriate type if you need to return the device for repair or
recalibration purposes. Fill out the return form (see Return form
on page 47) and include this with the device. In accordance with
the EU Directive governing hazardous materials, the owner of
hazardous waste is responsible for its disposal or must observe
the following regulations for shipping purposes: All devices
delivered to ABB must be free from any hazardous materials
(acids, alkalis, solvents, etc.).

A WARNING

Risk of injury due to process conditions. The process

conditions, for example high pressures and temperatures, toxic

and aggressive measuring media, can give rise to hazards when

dismantling the device.

- If necessary, wear suited personal protective equipment
during disassembly.

- Before disassembly, make sure that the process conditions do
not pose any safety risks.

- Depressurize and empty the device / piping, allow to cool and
purge if necessary.
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10 Hazardous Area considerations

Specific conditions of use (X)

The SIL Safety Parameters are identified by option code NL
(i.e. Pxx100XXXXXX...NL). It is not capable of withstanding a
500V r.m.s. dielectric strength test according to Clause 6.3.13
of IEC 60079-11:2011. This shall be taken into account in any
equipment installation.

When the PGx100/PAx100 pressure transmitter is used for group
Il Db, do not install in area that is subject to flowing dust.

The HMI version of the pressure transducer may either be
marked for use in explosive gas atmospheres only, or be
marked for use in both explosive gas atmospheres and
explosive dust atmospheres. Therefore when an HMI version
of the equipment is to be installed in an explosive dust
atmosphere the user / installer shall check the certification
marking on the equipment to confirm its suitability for
installation in an explosive dust atmosphere.

When an HMI version of the pressure transducer is for use in
an explosive dust atmosphere, the installation shall be such
that the window of the equipment shall not exposed to a high
risk of mechanical danger.

Explosion protection

Explosion-protection should be conducted in accordance with
Directive 2014/34/EU (ATEX) and IECEx scheme. When
installing certified transmitters (electrical connection,
grounding / potential equalization, etc.), observe national
regulations, explosion-protection directives and standards.
The certified method of protection for the transmitter is
provided on the Ex plate.

Type-examination certificate/Declaration of
conformity

For transmitters with hazardous location design, the EU
declaration of conformity, IECEx certificate of conformity and
this operating instruction should be complied with. The EU type
examination certificate and IECEx certificate of conformity to be
applied are available for download from ABB website.

Type of protection “intrinsic safety Ex ia”

Only intrinsically safe devices may be installed in the transmitter
signal circuit. The signal circuit can be interrupted while the

transmitter is in operation (e.g., clamping/unclamping signal lines).

The housing may be opened during operation, in absence of
explosive atmosphere.

Transmitters with and without remote seals and featuring type of
protection “intrinsic safety Ex ia” may be directly integrated into
the partition separating application for gas Zone 0 and Zone 1
(sensor diaphragm in Zone 0, transmitter in Zone 1), and application
for dust Zone 20 and Zone 21 (sensor diaphragm in Zone 20,
transmitter in Zone 21), provided that the power is supplied via an
intrinsically safe circuit with type of protection “Exia”.

Use in areas with combustible dust

Installation should be performed in accordance with the EN/IEC
60079-14 installation regulations.

The transmitter should only be connected using cable glands
certified in accordance with Directive 2014/34/EU (ATEX) and
IECEx scheme. The cable gland must conform to IP rating IP 67.
The smoldering temperature of the dust must be at least 75 K
above the maximum surface temperature of the transmitter.
The maximum surface temperature is 120 °C (248 °F) or T135 °C.
For Group lll installations the Pressure Transmitter shall be
fitted with a hazardous location approved cable entry device.
For Group Il Ex tb installations this device shall provide ingress
protection of at least IP 6X.

For Group Il Ex ia installations this device shall provide ingress
protection of at least IP 5X.

/N WARNING - RISK OF EXPLOSION

When using remote seals with an anti-stick coating, be aware of
the risk of electrostatic discharge (with consideration given to
the filling material and transport speed).

/A WARNING - RISK OF EXPLOSION

Opening the housing during operation (with the supply voltage
switched on) is not permitted. Opening the cover presents a risk of
spark formation and, therefore, explosion.

Only open the housing when the supply voltage is switched off).

Use of handheld terminal / PC

If a handheld terminal or a PC is being used for communication
/ configuration / parameterization in a potentially explosive
atmosphere with type of protection “intrinsic safety”, the
devices used must be certified accordingly.

This applies even if the device is only connected for a short
period of time. This proof of “intrinsic safety” must be supplied
in addition to the transmitter.
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...Hazardous Area considerations

Hazardous atmospheres

ATEX transmitter with the following types of protection:
“intrinsic safety Ex ia” and “dust ignition protection by

enclosure Ex ta/tb” in accordance with Directive 2014/34/EU

IECEx transmitter with the following types of protection:
“intrinsic safety Ex ia” and “dust ignition protection by
enclosure Ex ta/tb” in accordance with IEC standards

Transmitter with 4 to 20 mA output signal and HART communication

Transmitter with 4 to 20 mA output signal and HART communication

Certificate no.

ATEX Marking

Siral9ATEX2260X

111 GExiallCT4 Ga
111/2 DExialllCT 135°C Da/Db

111/2 DExta/tb IlICT 135°C Da/Db

Certificate no.

IECEx Marking

IECEx SIR 19.0081X

ExiallC T4 Ga
ExialllICT 135°C Da/Db
Exta/tb IIICT 135°C Da/Db

Permissible ambient temperature versus process temperature / class

Permissible ambient temperature versus process temperature / class

Type of protection Process Max. ambient Type of protection Process Max. ambient
temperature temperature temperature temperature

ExiallC T4 <120°C 85°C ExiallC T4 <120°C 85°C

ExialllCT 135°C <85°C 85°C ExialllCT 135°C <85°C 85°C

>85°C=120°C 75°C

>85°C=<120°C 75°C

Power supply and signal circuit with “intrinsic safety Ex ia” type of
protection, with the following maximum values

Power supply and signal circuit with “intrinsic safety Ex ia” type of
protection, with the following maximum values

Effective internal capacitance

Effective internal inductance

ui=30V
li=100 mA
Pi=1W
Ci=3.7nF
Li=OpH

Effective internal capacitance

Effective internal inductance

ui=30V
li=100 mA
Pi=1W
Ci=3.7nF

Li=0pH
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Conditions of Acceptability

The SIL Safety Parameters are identified by option code NL
(i.e. Pxx100XXXXXX...NL). It is not capable of passing a 500V
r.m.s. dielectric strength test in accordance Clause 10.3 of
ANSI/ISA 60079-11 (12.02.01)-2012 — ANSI/UL 60079-11 Sixth
Edition and CAN/CSA-C22.2 No. 60079-11:14 between its
Intrinsically Safe circuits and its enclosure. This shall be
considered in any equipment intrinsic safety installation.
When the Pressure Transmitter is used in a Group Ill Db
Hazardous Area it shall be installed such that it is not
subjected to flowing dust.

For Group lll installations the Pressure Transmitter shall be

fitted with a hazardous location approved cable entry device.

For Group Ill Ex tb installations this device shall provide
ingress protection of at least IP 6X.
For Group Ill Ex ia installations this device shall provide
ingress protection of at least IP 5X.

Canadian Standards Association (US)

Permissible ambient temperature versus process temperature / class

Type of protection Process Max. ambient
temperature temperature
ExiallC T4
Class |, Zone 0, AExia IIC T4
<120°C 85°C
ClassIDivl GrA,B,C,D T4
Class 1, Div.2 GrA,B,C,D T4
ExialllCT 135°C <85°C 85°C

Zone 2%: AExia llIC T135° C
Class Il, Div1 GrE, F, G 120° C

>85°C=<120°C 75°C

Power supply and signal circuit with “intrinsic safety” type of
protection, with the following maximum values

Transmitter with 4 to 20 mA output signal and HART communication

Vmax =30V ui=30V

Imax =100 mA i =100 mA

Pmax=1W Pi=1W
Effective internal capacitance Ci=3.7nF Ci=3.7nF
Effective internal inductance Li=OpH Li=OpH

Class |, Zone 0, AExia IIC T4 Ga

IS Class IDivl GrA,B,C,DT4

IS Class I, Divl GrE, F, G 120° C

Zone 2%1 AExia lllIC T135° C Da/Db
Zone 2%1 AEx ta/tb I11IC T135° C Da/Db
Class |, Div.2 GrA,B,C,D T4

Class I, Div 1

NEMA type 4X
(indoor and outdoor installation)

Marking

Degree of protection

Canadian Standards Association (Canada)

Transmitter with 4 to 20 mA output signal and HART communication

ExiallC T4 Ga

IS Class I Divl GrA,B,C,DT4
IS Class I, Divl GrE, F, G 120° C
ExialllIC T135°C Da/Db

Ex ta/tb IlIC T135°C Da/Db
Class |, Div.2 GrA,B,C,D T4
Class I, Div 1

NEMA type 4X
(indoor and outdoor installation)

Marking

Degree of protection

For all Pressure Transmitters with CSA Certification the
approved process temperature is from -50°C to +120°C (ABB
ordering code digit HAM, HCM, HIJM, HMM and GO).
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11 Safety engineering parameters - "NL" digit

Acronimous and abbreviations

Acronym / Abbreviation

Designation

Description

HFT

MTBF

MTTR

PFD

PFDAVG

SIL

SFF

Low demand mode

DCS

HMI

FDI

LRV
URV

Multidrop

Hardware Fault Tolerance

Mean Time Between Failures

Mean Time To Repair

Probability of Failure on Demand

Average Probability of Failure on Demand

Safety Integrity Level

Safe Failure Fraction

Low demand mode of operation

Distributed Control System

Human Machine Interface

Fiel Device Integration

Device Configuration
Device Configuration

Multidrop mode

The hardware fault tolerance of the device. This is the capability of a functional
unit to continue the execution of the demanded function in case of faults or
deviations.

This is the mean time period between two failures.

This is the mean time period between the occurrence of a failure in a device or
system and its repair.

This is the likelihood of dangerous safety function failures occurring on demand.

This is the average likelihood of dangerous safety function failures occurring on
demand.

Theinternational standard IEC 61508 specifies four discrete safety integrity
levels (SIL 1 to SIL 4). Each level corresponds to a specific probability range
regarding the failure of a safety function. The higher the safety integrity level of
the safety-related systems, the lower likelihood of non-execution of the
demanded safety functions.

The fraction of non-hazardous failures, i.e. the fraction of failures without the
potential to set the safety-related system to a dangerous or impermissible state.

Measuring mode with low demand rate. Measuring mode, in which the demand
rate for the safety-related system is not more than once a year and is not greater
than double the frequency of the periodic test.

Control systems that are used in industrial engineering applications to monitor
and control distributed equipment.

Here, the HMI is the combined module consisting of LCD and local keypad.
The FDI is a software module that provides functions for accessing device
parameters, configuring and operating the devices and diagnosing problems.

By itself, a FDI is not executable software. It only ‘comes to life'in a so called
FIM (Field Information Manager) 'container' program.

Lower Range Value of the measurement range
Upper Range Value of the measurement range
In multidrop mode, up to 15 field devices are connected in parallel to a single

wire pair. The analog current signal serves just to energize the two-wire devices
providing a fixed current of 4 mA.

Standards and definition of terms

Standard

IEC 61508 - Functional safety of electrical / electronic / programmable electronic safety-related systems (Target group:
Manufacturers and Suppliers of Devices).

Dangerous failure

A failure that has the potential to place the safety-related system in a dangerous state or render the system inoperative.

Safety-related system

A safety-related system performs the safety functions that are required to achieve or maintain a safe condition, e.g., in a plant.
Example: pressure meter, logics unit (e.g., limit signal generator) and valve form a safety-related system.

Safety function

A specified function that is performed by a safety-related system with the goal, under consideration of a defined hazardous
incident, of achieving or maintaining a safe condition for the plant.
Example: limit pressure monitoring
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Safety function

The transmitters PGx100/PAx100 models, produces an analog
signal (4 to 20 mA) proportional to the abs. or gauge pressure.
All safety functions exclusively refer to this output, the total
valid range of the output signal shall be configured to a
minimum of 3.8 mA and a maximum of 20.5 mA.

Alarm response and current output

In case of detected critical faults the configured alarm current
will be produced - this is fed to a subsequent logic unit, e.g. a
DCS and monitored for violation of a defined maximum value.

There are two selectable modes for this alarm current:
« HIGH ALARM (Max Alarm current)
which is the factory default setting

« LOW ALARM (Min Alarm current)

The low alarm current is configurable (see chapter "Output
signal") and factory default setting is 3.6 mA.

The high alarm current is configurable (see chapter "Output
signal") and factory default setting is 21 mA.

Factory default alarm is set in "High Alarm".

In the following cases a detected failure will be immediately
signalled within the LOW ALARM range independent from the
configured alarm current:

- Program execution error

« Memory Error (ROM, Output stage failure)

The response time between the occurrence of a critical error
and the output of the alarm current is < 2 min.

For a safe fault monitoring the following
conditions must be fulfilled:

« The LOW ALARM must be configured with a value < 3.6 mA.

« The HIGH ALARM must be configured with a value 2 21 mA.
- The DCS must be capable of recognizing the configured
High Alarms or Low Alarms as a malfunction detection.

For a safe current output operation the terminal voltage at the
device must be given from 10.5V DC to 42 V DC.

The DCS loop must be capable to provide the required
voltage level even if the current output operates on the
configured HIGH ALARM.

The device is not safety compliant during the following
conditions:

- During Configuration

« If the HART Multidrop mode is activated

« During Simulation

- During Test of the safety function

The safety function of the devices includes the basic device
with main electronics, sensor electronics and sensor through to
the sensor diaphragm and directly fitted process connection.

The fraction of failures without the potential to put the device
into a dangerous function status is given by the SFF value
shown in the “Safety related parameters” table.

Turn on time
After a power-up of the device, the signal can be considered
to be safe after 2 minutes.
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...Safety engineering parameters

Recurring tests

Safety inspections

The safety function for the entire safety loop must be checked regularly in accordance with IEC 61508. The inspection intervals are
defined when calculating the individual safety loops for a system.

The operator is responsible for selecting the type of check and the intervals within the specified period (see the PFDAV value which
depends on the selected maintenance interval). Inspections must be conducted in a manner that enables users to verify the proper
function of the safety equipment in combination with all components.

One possible procedure for recurring tests to detect hazardous and unidentified device errors is described in the following section.

Safety Function check

For check the safety function of the device proceed as follows:

1

2

N~ o v b

o

Bridge the safety DCS or take other appropriate measures to prevent inadvertent triggering of alarms.
Deactivate the write lock (see Chapter “Configuration”).

Set the current output of the transmitter to a HIGH-ALARM value by means of the FDI Simulation command (Sequence
Diagnostics/Simulation/Current Output).

Check whether the current output signal reaches this value.

Set the current output of the transmitter to a LOW-ALARM value by means of the FDI Simulation command
Check whether the current output signal reaches this value.

Activate the write lock (see Chapter “Configuration”) and wait 10 seconds.

Restart the device by power down.

Compare the applied pressure for LRV (lower range value, 4 mA) and URV (upper range value, 20 mA) with the measured pressure
(current output).

10 Remove the bridging of the safety DCS or restore normal operation in another way.

11 After the test has been performed, the results must be documented and stored in a suitable manner.
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Safety related parameters
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According to the assessment of the safety critical and dangerous random failures carried out based on FMEDA for Pxx100 Pressure
Transmitter (4 to 20mA) with “NL” digit option, the resulted safety parameters are suitable for the application in a SIL2 loop. The

results (considering approximation) are detailed in the following table:

Total failure rate [FIT] A tot 1077.7
Total failure rate safety function [FIT] A tot, sf 820.5
Safe failures [FIT] A s 661.9
Dangerous detected failures [FIT] A\ dd 109.2
Dangerous undetected failures [FIT] A du 49.4
SFF Safe Failure Fraction SFF 93,98%
Diagnostic Coverage DC 68.85%
Probability Failure on Demand Average (PTI=1year) PFDavg (proof test interval = 1 year) 2.14E-4
1FIT =10-9

The safety evaluation of SIL loop according to IEC 61508 and throughout the above safety parameters is under the end user

responsibility.

ABB is relieved of any liability for the misuse and applicability of the data provided for instrument’s installation in safety loop.
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12 Appendix

Return form

Statement on the contamination of devices and components

Repair and/or maintenance work will only be performed on devices and components if a statement form has been completed and
submitted.

Otherwise, the device/component returned may be rejected. This statement form may only be completed and signed by authorized
specialist personnel employed by the operator.

Customer details:

Company:

Address:

Contact person: Telephone:
Fax: Email:

Device details:
Type: Serial no.:
Reason for the return/description of the defect:

Was this device used in conjunction with substances which pose a threat or risk to health?

[] Yes [] No

If yes, which type of contamination (please place an X next to the applicable items):

[] biological [] corrosive / irritating [] combustible (highly / extremely
combustible)

[] toxic [] explosive [] other toxic substances

[] radioactive
Which substances have come into contact with the device?
1.

2.
3.

We hereby state that the devices/components shipped have been cleaned and are free from any dangerous or poisonous substances

Town/city, date Signature and company stamp
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