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266 DDS Digital Diaphragm Seal - HART Version

Pressure transmitters

Introduction

266 DDS models
The present manual provides information on
installing, operating, troubleshooting the 266
digital diaphragm seal (DDS) configuration, a
solution based on the existing 266 gauge and
absolute 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.

The pressure transmitters model 266DDS is a
modular range of field mounted, microprocessor
based electronic transmitters, using multiple
sensor technologies. Accurate and reliable
measurement of gauge for gas and liquid level

is provided, in the even most difficult and
hazardous industrial environments.

Model 266DDS is 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 2600T series pressure
products are available for free download from:
www.abb.com/measurement

or by scanning this code:

Download the Brochure or search for
RB/2600T-EN on https://library.abb.com/en.



https://new.abb.com/products/measurement-products/pressure#Products=level/0%7Ccategory0/pressure_measurement_products%7Cpage/1
https://search.abb.com/library/Download.aspx?DocumentID=RB%2f2600T-EN&LanguageCode=en&DocumentPartId=&Action=Launch
https://library.abb.com/en
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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 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, please refer to chapter 3 “Opening the box”,
“Handling and storage” paragraph. 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

/A 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.

/A 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

Models covered by this manual
This manual can be used for all the 266 models with output code D, Digital Diaphragm Seal, 4-20 mA plus HART.

Figure 1a - 266 DDS pressure transmitter components - LCD display with keypad (L1 option) is only available on primary device.

Figure 1b - 266 Digital Diaphragm Seal System

This picture shows a typical 266DDS system with direct seal process connection and LCD mounted on primary device.
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...2 Transmitter overview

Range and span consideration

The 2600T Transmitter data sheets provide 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
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3 Opening the box

Identification plates
The instrument is identified by the data plates shown in Figure 3.

The certification plate (ref. A): contains the certification related parameters for use in Hazardous area.

The Nameplate (ref. B), always made of AISI 316 ss, provides information concerning the model code, maximum working pressure,
range and span limits, power supply, output signal, diaphragms material, fill fluid, range limit, serial number, maximum process
working pressure (PS) and temperature (TS).

The Tag plate (ref. C), instead, provides customer tag number and calibrated range.

The DDS plates (ref. D) are wired-on AlISI 316 ss plates for cross identification of Primary-Secondary on both devices with same
DDS identification tag number.

Both certification (ref. A) and tag plates (ref. C) are supplied self-adhesive attached to the electronics housing, as standard. Option
12 allows to select these plates as metal AlSI 316 ss fastened to the electronics housing with rivets.

The instrument may be used as a pressure accessory as defined by the Pressure Equipment Directive 2014/68/EU:

- category Il module H for PS > 20 MPa, 200 bar

- art. 4, par. 3 Sound Engineering Practice (SEP) for PS < 20 MPa, 200 bar and for all PS values of 266xRx models.

In this case, near the CE mark, you will find the number of the notified body (0474) that has verified the compliance according to
module H.

266DDS pressure transmitters comply with directive EMC 2014/30/EU.

The certification plate (ref. A) is issued by ABB S.p.A, 22016 Tremezzina, Italy, with the numbers:
« FMO9ATEX0024X or IECEx FME 16.0003X or FM22UKEX0087X (Ex ia)
« FMO9ATEX0023X or IECEx FME 16.0002X or FM22UKEX0086X (Ex db, Ex tb)
« FMO9ATEX0025X or IECEx FME 16.0004X or FM22UKEX0088X (Ex ic, Ex tc)
It provides MD: manufacturer date, in the format mm/YY: month of production/year of production

CE-Identification number of the notified bodies to Pressure Equipment Directive: 0474, to ATEX certification: 0722, to IECEx
certification: IT/CES/QAR07.0001.
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3 Opening the box

Identification plates
The instrument is identified by the plates shown in Figure 3.

The certification plate (ref. A): contains the certification related
parameters for use in Hazardous area.

The Nameplate (ref. B), always made of AISI 316 ss, provides
information concerning the model code, maximum working
pressure, range and span limits, power supply, output signal,
diaphragms material, fill fluid, range limit, serial number,
maximum process working pressure (PS) and temperature (TS).

The Tag plate (ref. C), instead, provides customer tag number
and calibrated range.

The DDS plates (ref. D) are wired-on AlSI 316 ss plates for cross
identification of Primary-Secondary on both devices with same
DDS identification tag number.

Both certification (ref. A) and tag plates (ref. C) are supplied
self-adhesive attached to the electronics housing, as standard.
Option I2 allows to select these plates as metal AISI 316 ss
fastened to the electronics housing with rivets.

| OI/266DDS-EN REV. B

The instrument may be used as a pressure accessory as defined
by the Pressure Equipment Directive 2014/68/EU:
- category lll module H for PS > 20 MPa, 200 bar
- art. 4, par. 3 Sound Engineering Practice (SEP) for PS < 20
MPa, 200 bar and for all PS values of 266xRx models.
In this case, near the CE mark, you will find the number of the
notified body (0474) that has verified the compliance according
to module H.
266DDS pressure transmitters comply with directive EMC
2014/30/EU.
The certification plate (ref. A) is issued by ABB S.p.A, 22016
Tremezzina, Italy, with the numbers:
- FMO9ATEX0024X or IECEx FME 16.0003X or
FM22UKEX0087X (Ex ia)
« FMO9ATEX0023X or IECEx FME 16.0002X or
FM22UKEX0086X (Ex db, Ex tb)
« FMO9ATEX0025X or IECEx FME 16.0004X or
FM22UKEX0088X (Ex ic, Ex tc)
It provides MD: manufacturer date, in the format mm/YY:
month of production/year of production
CE-ldentification number of the notified bodies to Pressure
Equipment Directive: 0474, to ATEX certification: 0722, to
IECEX certification: IT/CES/QAR07.0001.
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Optional wired-on SST plate (I1)

The 266 DDS transmitter can be supplied with the optional
“Wired On Stainless Steel plate” (figure 4) which is permanently
laser printed with a custom text specified in phase of order.
The available space consists in 4 lines with 32 characters per
line.

The plate will be connected to the transmitter with a Stainless
Steel wire.

MMM AAAAMAMAA
B3333333338888888888888888888858

(Cccccccceecccecccceeccccecceccd
)D0DD0DDDDDDDDDDODDODDDODDDDDDDD

Figure 4 - 4-line layout of the optional wired-on Stainless Steel plate

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.

Standard delivery items

Primary and secondary devices are supplied loose, the
connection is provided by the end user customer according to
this operating instruction.

Please check on DDS plates which is the primary (master) and
secondary (slave) device by looking on the name plate.

11
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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
The suitability of the materials must be checked as regards
their resistance to the media. This applies in respect of the:

- Gasket

« 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.

IP protection and designation

The housings for 266DDS transmitters are certified as
conforming to protection type IP66 / IP67 (according to
IEC 60529) 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.

“6” means that housing is protected against water; specifically,
powerful jets of water under standardized conditions.

“T” means that the housing is protected against the effects of
temporary immersion in water under standardized water
pressure 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.

Mounting the transmitter
Transmitter factory configuration consideration
The 266DDS 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 266DDS pressure
transmitters according to the user requirements. A typical
configuration includes:

« TAG number (long tag number, interconnects the primary

and secondary devices)

. Calibrated span

« Output linearization

- LCD display configuration
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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 neck of the transmitter top housing. The 266 Pressure
Transmitter Line can have the following certifications:

« ATEX Intrinsic Safety Ex ia (code E1)

« ATEX Explosion Proof Ex db_tb (code E2)

« ATEX Intrinsic Safety Ex ic_tc (code E3)

- Combined ATEX Ex ia, Ex db_tc and Ex ic_tc (code EW)

- IECEx Intrinsic Safety Ex ia (code E8)

IECEx Explosion Proof Ex db_tb (code E9)

IECEX Intrinsic Safety Ex ic_tc (code ER)

Combined IEC Approval Ex ia and Ex db_tb (code EH)
Combined IEC Approval Ex ia, Ex db_tb and Ex ic_tc (code El)
FM Approvals (Canada) approval (XP, DIP, IS, NI) (code E4)
FM Approvals (US) approval (XP, DIP, IS, NI) (code E6)

FM Approvals (US and Canada) Intrinsically safe (code EA)
FM Approvals (USA and Canada) Nonincendive (code EC)
Combined FM (code EB) approvals (US and Canada)
Combined ATEX, IECEx and FM Approvals (US and Canada)
(code EN)

Type 4X, IP66, IP67 for all above markings.

See relevant paragraph for complete markings details.

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
specifications relevant to Pressure Equipment Directive (PED)

(2014/68/EU).

A DD SERIAL
O FREPED 555, NuveeR P
PRODUCT CODE
ACCH ACCL
SPECREQUEST HWRev. MD: mm/YY
SENSOR DIAPH.FILL
FLANGEICONN.-GASKETIS
= HDIAPH.FILL
< | DIAPH-FILL PED: @)
POWER SUPPLY QUTPUT SIGNAL

IS PS

MWPIOVP
LRUURL E

SPANLIMITS f—

Figure 5: 266DDS nameplate with PED data

Devices with PS <200

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

Mounting 266DDS pressure transmitter

The pressure transmitter can be mounted directly on the manifold. A mounting bracket for wall or pipe mounting (2” pipe) is also
available as an accessory. Ideally, the pressure transmitter should be mounted in a vertical position to prevent subsequent zero
shifts.

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 configuration section for further details. For transmitters without diaphragm seals, the
Vent / Drain considerations below should be taken into account.

18 (0.71) . 84 (3.31) 81(3.20) 18 (0.71)

91(3.58) 9(0.35) 55 (2.16)

o4

162 (6.37)

1/2"-14 NPT (F)

36 (1.42)

19 (0.75)

Wr. 32

49 (1.93)

Figure 6: Transmitter with barrel housing with 1/2-14 NPT female process connection

18 (071) | 84 (3.31) 81(3.20) 18 (0.71)
’ 91(358) 9(035) 55(216)
p . i |
- ©>U/ M
I |
i |
g ;
’ |
| 2 | 5
| | <
N = 8
\O) ),
d
omlke
T )
o
hat

1/2"-14 NPT (M)

19 (0.75)

49 (1.93)

Figure 7: Transmitter with barrel housing with 1/2-14 NPT male process connection
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In case of an HART gauge pressure transmitter with 1050 bar/15000 psi sensor range and 1/4” NPT process connection, please
always perform sensor low trimming to remove possible zero shift and prevent a serious decrease of the total performance in
terms of accuracy. Sensor low trim can be performed via LCD, DD/FDI or handheld terminals.

18 (0.71)

84 (3.31)

81(3.20)

18 (0.71)

91(3.58)

175 (6.87)

9(0.35)

™
’J
L‘

Figure 8: Transmitter with barrel housing with 1/4-18 NPT female process connection

1/4”- 18 NPT (F)

19 (0.74)

@65 (2.56)

For Hazardous Areas installations, at least six (6) threads on the cover must be engaged in order to meet flameproof (explosion-

proof) requirements.

B6 and B7 Barrel housing bracket details

i
QY 2

®

1 - U-bolt

2 — U-bolt fixing washers and nuts

3 — Transmitter fixing bolts
4 — B6 or B7 bracket
5 — Fitting adapter (supplied with 266HSH)

Figure 7: Pipe and wall mounting bracket kits for P style transmitter with Barrel housing
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Transmitter housing rotation

To improve field access to the wiring or the visibility of the
optional LCD meter, the transmitter housing may be rotated
through 360° and fixed in any position. The loosened tang-
screw acts as a stop to prevent the housing from being turned
too far. In order to proceed with housing rotation, the housing
stop tang-screw has to be unscrewed by approximately 1
rotation (do not pull it out) and, once the desired position has
been reached, retightened.

Figure 11: Housing rotation

Integral display rotation
In case an optional integral display meter is installed, it is
possible to mount the display in four different positions

rotated clockwise or counterclockwise with 90° steps. To rotate

the LCD, simply open the windowed cover (Hazardous area
prescriptions must be respected), pull-out the display housing
from the communication board. Reposition the LCD connector
according to the new desired position. Push back the LCD
module on the communication board. Be sure that the 4 plastic
fixing locks are properly in place.

Figure 12: Display rotation

Display removal

To remove the LCD it is necessary to gently grab the entire
component from the lower plastic as shown in the picture
below.

S, ’ﬁ\_\ -

Figure 13: Grabbing area for display removal

Impulse piping connection for standard
instruments

In order for the pipes to be laid correctly, the following points

must be observed:

The measuring pipes must be as short as possible and free

from sharp bends.

Lay the impulse piping in such a way that no deposits

accumulate in them. Gradients should not be less than

approx. 8% (ascending or descending).

The measuring pipes should be blown through with

compressed air or, better yet, flushed through with the

measuring medium before connection.

Completely depressurize the impulse lines if the mediumis a

fluid.

Lay the impulse lines in such a way that gas bubbles (when

measuring fluids) or condensate (when measuring gases) can

flow back into the process line.

- Make sure the connection is tight.

- Lay the impulse line in such a way that prevents the medium
from being blown out over the measuring equipment.

A CAUTION

Process leaks may cause harm or result in death. Install and
tighten process connectors and all accessories (including
manifolds) before applying pressure. In case of toxic or
otherwise dangerous process fluid, take any precautions as
recommended in the relevant Material Safety Data Sheet
when draining or venting. Use only a 12 mm (15/32 in)
hexagonal spanner to tighten the bracket bolts..
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5 Transmitter wiring

/N WARNING - GENERAL RISKS

Observe the applicable regulations governing electrical installation. Wiring must be executed in absence of power supply.

Since the transmitter has no switch-off elements, overvoltage protection devices, lightning protection, and voltage separation
capacity must be provided at the plant (overvoltage/lightning protection is optional). Check that the existing operating voltage
corresponds to the voltage indicated on the name plate.The same lines are used for both the power supply and output signal. In
case the surge protection option is present and the transmitter is installed in a Hazardous area, the transmitter has to be power
supplied from a voltage source isolated from mains (galvanic separation). Furthermore the equipotentiality for the entire
powering cable must be guaranteed since the intrinsic safety circuit of the transmitter is grounded.

Electrical shock can result in death or serious injury.

Avoid contact with the leads and terminals. High voltage that may be present on leads can cause electrical shock.

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.

Cable connection

Depending on the design supplied, the electrical connection is established via a cable entry, M20 x 1.5 or 1/2-14 NPT thread.

The screw terminals are suitable for wire cross sections of up to 2.5 mm2 (AWG 14).1t is recommended that you strip approx. 30 to
35 mm (1.18 to 1.38 in) off the cable jacket (see figure 14). Use wiring rated 10 °C minimum above ambient temperature).

With Category 3 transmitters for use in “Zone 2”, a qualified cable gland for this type of protection must be installed by the
customer (see the section “Hazardous Area Consideration”). A thread is in the electronics housing for this purpose. For
ransmitters with “Flameproof enclosure” (Ex d) type of protection, the housing cover must be secured using the locking screw.
The screw plug that may have been supplied with the transmitter must be sealed at the plant using Molykote DX.

The installer assumes responsibility for any other type of sealing medium used. At this point, we wish to draw your attention to
the fact that 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.

Analog output (HART) transmitter wiring

Figure 16 - HART transmitter connection scheme
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Application Permissible voltage range of power supply

Standard

Transmitter operated outside the potentially explosive atmosphere from 12 to 42V
Transmitter operated inside the potentially explosive atmosphere from 12 to 30 V max (intrinsically safe)

Transmitter operated inside the potentially explosive atmosphere from 12 to 42 V max (explosion proof)

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.

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 12 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.

For maximum power supply voltage please refer to the top 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° _ Cr+10000
RxC C

L

Where:

L = Line length in meters

R = Total line resistance in Q (ohms)

C = Line capacitance in pF/m

Cf = Maximum internal capacitance of the HART field devices located in the circuit, in pF

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

/A WARNING - GENERAL RISKS

Cable, cable gland and unused port plug must be in accordance with the intended type of protection (e.g. intrinsically safe,
explosion proof, etc.) 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.

In particular, for explosion proof installation, remove the red temporary plastic cap and plug the unused opening with a plug
certified for explosion containment.
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...5 Transmitter wiring

Wiring procedure

Follow these steps to wire the transmitter:

Remove the temporary plastic cap from one of the two electrical connection ports located at both sides in the upper part of
the transmitter housing.

These connection ports may have a 1/2 inch internal NPT-F or M20 threads. Various adaptors and bushings can be fitted to
these threads to comply with plant wiring (conduit) standards.

Remove the housing cover of the “field terminals” side. See the indication on housing. In an Explosion-Proof/Flame-Proof
installation, do not remove the transmitter covers 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.

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 covers, the integrity of the cover O-rings must be checked. If damaged they 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 hand tighten until the cover contacts
the housing metal-to-metal. In Ex-d (Explosion Proof) installation, lock the cover rotation by turning the set nut (use the 2mm
Allen key supplied with the instrument).

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.

Grounding

Pressure transmitter housing should be grounded or earthed in accordance with national and local electrical codes. Ground
connection is mandatory for surge protector equipped devices in order to ensure proper functioning.

Protective grounding terminals (PE) are available outside and/or inside the housing of the transmitter. 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 direct connection to earth ground with impedan

equal to or less than 5 ohm.

Figure 15 - Ground connection on transmitter housing

Surge protector equipped terminal block (optional)

The pressure transmitter housing with surge protector (ordering code digit S2) inside the terminal board must be connected using
the grounding terminal (PE), by means of a short connection with the equipotential bonding. Equipotential bonding conductor
must have 4.00mmz2 of maximum cross-section.

Test voltage withstand capability can no longer be ensured when this protective circuit is used.
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Common mode voltages

266 pressure transmitter operates within the specified levels of accuracy for common-mode voltages of up to 250V between lines

and housing grounded.

Wirings accessories

Recommended specifications for wiring accessories to connect primary and secondary device of 266 DDS Digital Diaphragm Seal.

Part no. Description Material Dimensions Temperaturerange Picture
3KXP001186L0100  Cable gland general purpose 1/2in NPT  Grey PVC Thread 1/2 NPT - 13 mm -40°Cto +80°C .'
Polyamide VO ‘J
accordingto UL94  Cable diameter 5-9 mm —
[
=
9287119-2 Cable gland general purpose M20x1.5 Black PVC Thread M20x1.5-9 mm -40°Cto +100°C
Polyamide V2
according to UL94 Cable diameter 6 - 12 mm
3KXP001186L0200  Cable gland Ex-i M20x1.5 Blue PVC Thread M20x1.5 -9 mm -40°Cto +80°C —
Polyamide VO
according to UL94 Cable diameter 5-9 mm
3KXP001186L0300 Cable gland Ex-i 1/2in NPT Blue PVC Thread 1/2 NPT - 13 mm -40°Cto +80°C —
Polyamide VO
according to UL94 Cable diameter 5-9 mm
3KXP001186L0400 Cable gland Ex-d 1/2in NPT Nickel-plated brass Thread 1/2 NPT - 20 mm -60°Cto +105°C Hﬁj ]
Cable diameter L T
Al:12.5-20.5mm | [
A2:9-14mm 7
I
3KXP001186L0500 Cable gland Ex-d M20X1.5 Nickel-plated brass Thread M20x1.5-16 mm  -60°Cto +105 °C Hﬁ' I
Cable diameter S £
Al:12.5-20.5mm [N
A2:9-14mm ¥
i £
MV3014 Stainless steel plug Ex-d M20x1.5 AlSI 316 / 316L M20x1.5 -50°Cto +200°C
Height 19
O-ring LSR silicone  CH24 across corner
MV3015 Stainless steel plug Ex-d 1/2in NPT AlSI 316 / 316L 1/2in NPT
3KXP001185L0100 Cable for general purpose applications 7-wire bare copper Length upon requestin -40°Cto +80°C
Connection cable between stranded conductor; multiples of 1 meter
PRIMARY-SECONDARY 266DDS Insulation between o e  r, (SS
conductorsin
polyethene (PE);
Twisted pair and
shielded cable with
copper braiding;
Gray PVC outer
sheath
3KXP001185L0200  Cable forintrinsically safe areas Fine bare copper Length upon request in -40°Cto +80°C
Connection cable between wires. Conductor multiples of 1 meter
PRIMARY-SECONDARY 266DDS insulation in blue ——
PVC
3KXP001185L0300 Cable for Ex-d applications XLPE/IS/OS/LSZH/ Length upon requestin -40°Cto+80°C

Connection cable between
PRIMARY-SECONDARY 266DDS

SWA/LSZH

multiples of 1 meter
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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
« Theimpulse line/s and the measuring chamber of the
measuring equipment must be completely filled with the
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 shut-off valve on the pressure tap connection.

2 Open the positive shut-off valve.

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

If, when using “intrinsically safe” transmitters, 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 EC-typeexamination 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 supply unit).

Only passive or explosion-proof devices or indicators 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.

Analog and HART Communication models

If the pressure applied falls within the values indicated on the
name plate, the output current will be between 4 and 20 mA. If
the pressure applied falls outside the set range, the output
current will be between 3.5 mA and 4 mA if the rangeis
undershot or between 20 mA and 22.5 mA if the range is
overshot (depending on the respective configuration).

Standard setting for normal operation
3.8 mA /20.5 mA

A current that is < 4 mA or > 20 mA may also indicate that the
microprocessor has detected an internal error. In this case the
alarm output can be configured both via the local LCD with
keypad, via an external Hart hand held terminal or via a DD/FDI
based configuration tool (FIM).

Standard setting for error detection (alarm)
3.6 mA /21 mA

The graphical user interface (DD/FDI) or the LCD integral
display (if installed) can be used to diagnose the error.

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

« Lower limit: 3.6 mA (configurable from 3.6 to 4 mA)
« Upper limit: 21 mA (configurable from 20 to 23 mA
Factory setting: high alarm current (21.0 mA)

Write protection

Write protection prevents the configuration data from being
overwritten by unauthorized users.

If write protection is enabled, the “Z” and “S” buttons (both
internal or external) are disabled. However, it is still possible to
read out the configuration data using the graphical user
interface (DD/FDI) or another, similar communication tool. The
control unit may be leaded if required.

Write protection activation via external push button
When the instrument features the external non-intrusive
push buttons, the write protection function can be
performed as follows:

- Remove the identification plate (see figure 3 at chapter 3)
by releasing the holding screw lying on the bottom left
corner.

« Use a suitable screwdriver to press the switch down fully.

« Then turn the switch clockwise by 90°.

To deactivate the switch, push it down slightly and then turn
counterclockwise by 90°.

ZERO

SPAN

WRITEPRO-
TECT

o®), la@),

Write protection disabled  Write protection in place

Figure 17 - Write-protection pushbutton
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...6 Commissioning

Write protection activation via dip switch
Standard instruments do not feature the external, non intrusive
Zero, Span and Write Protection push buttons. To activate this
function it is necessary to proceed as detailed below:
- Remove instrument cover and the integrated digital LCD
display (if installed).
« On the connection board, place dip switch 4 in
“up” position.

Correcting the lower range value / zero shift

During installation of the transmitter, transmitter, zero shifts
caused by mounting (e.g., a slightly oblique mounting position
due to a remote seal, etc.) may occur; these must be corrected.

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 zero
shift correction. The correction must be made at dp (or p) = 0.

The button unit must be available for this purpose Operating
the buttons using a magnetic screwdriver is not permitted
because it may generate some interferences with the magnetic
pickup system.

Set lower range value

« Apply the lower range value pressure (4 mA) from the process
or from a pressure generator on 266 DDS system, primary and
secondary units. The pressure must be stable and applied
with a high level of accuracy << 0.05 % (observing the set
damping value).

Press the “Z” button the primary pressure transmitter for few
seconds. The output signal will be is set to 4 mA. The span will
remain unchanged.

Setting the lower range value by using the push buttons
is possible if the write protection is not enabled.

Correct the zero shift

The zero shift caused by the installation may be cancelled in
different ways:
« Pressing the “Z” button (under the identification plate on the

top of the transmitter, if present) or the “Zero” internal button
(on the connection board) for few seconds will cause the
output to go at 4 mA.

It is also possible to align the digital PV value to zero.

To accomplish it raise the dip sw. 3 on the communication
board of primary device to the up (1) position and press the
zero button. This functionality will align the PV digital value to
0 of 266DDS and if the calibrated span it is zero based, the
output will go at 4 mA.

Using the optional LCD with keypad (“Configuration of the
pressure transmitter using the integral LCD HMI” for further
information).

The procedure described 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 (PV Value) shown on the digital display or
the communication tool. To avoid this discrepancy, correct
the zero position shift (zero shift) via the PV-BIAS/OFF-SET
functionality.

Installing/Removing the external push

buttons

Loosen the screws that fix the nameplate plate and slide the
plate to gain access to the local adjustments.

Loosen the push buttons assembly screws (1) holding down
the plastic element which is spring loaded.

Remove the gasket (3) which is positioned below the
pushbutton plastic cover (2).

The three push buttons (4) and the relevant springs (5) can
now be removed from their seat.

Figure 18 - External pushbutton assembly components
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Local display

The displays feature a LCD dot matrix for clear visualizations.
Here after a view with the HART short tag (1) is shown in the
upper left corner by maximum 8 characters.

The value (2) is displayed with 5 digits, sign and decimal point,
for one line visualization or with 8 digits, sign and decimal
point, for two lines visualization.

The engineering unit (3) can be anyone of HART list.

A bargraph (4) also provide a different format of indication with
relevant percentage for a selectable variable.

The polarity symbol (5) is displayed when high/low pressure
sides of a differential pressure transmitter are configured to
work as “reverse” action, via HART command. Once the
transmitter is connected to the process, it is possible to change
via software the polarity of the process connection instead
than mechanically reverse the impulse lines.

The lock symbol (6) appears when the write protection is
enabled or either the local operation has been disabled or the
device lock has been activated via relevant HART commands.

2

The ID of variables (7) is a kind of acronym which identifies the
variable currently displayed, with following possibilities.

ID Description

PDP Pressure value before transfer function/linearization
ENG Measured value after transfer function (scaled output)
ouT Analog current value in mA

PV% Analog output in percentage of calibrated range

TZ1 Counter of totalizer 1

TZ2 Counter of totalizer 2

BCH Batch counter

ST Sensor teperature

SP Static Pressure

HMI Measured value after dispaly scaling (HMI transfer function and

scaling)

Installing/Removing the LCD display

« Unscrew the housing cover of the communication board/LCD
side.

With an Ex d / Flameproof design, please refer to the
section “Securing the housing cover in flameproof areas”.

- L1/ display versions can be installed in different positions
(90° rotations) and shall be removed as per instructions listed
at dedicated paragraph.

Retighten the housing cover until is hand-tight. If necessary,
refer to the section “Securing the housing cover in
flameproof areas”.

Picture shows L1 display version, cover is dimensionally
different (short) but features the same threads and requires
the same installation practices.

Securing the housing cover in flameproof
areas

Each of the front faces of the electronics housing features a

locking screw (hex-head socket screw) on the bottom side.

- Install the housing cover to the housing by hand-tightening it.

« Turn the locking screw counterclockwise to secure the
housing cover. This involves unscrewing the screw until the
screw head stops at the housing cover.

Figure 19 - Windowed front cover and LCD display



24 266 DDS HART | PRESSURE TRANSMITTERS | OI/266DDS-EN REV. B

7 Operation

Local push buttons functionality

266 transmitters allow local adjustments via the on-board
non intrusive push buttons. The push buttons are located
under the identification nameplate. To gain access to

the local adjustments release the fixing screws of the
nameplate and rotate clockwise the identification plate.

/A WARNING

Potential damage to parts.
Operating the control buttons with a magnetic screwdriver is
not permitted.

Identification nameplate

Zero pushbutton
Write-protection
pushbutton

Span pushbutton

Figure 47: Pushbutton functionalities

Factory settings

Transmitters are calibrated at the factory to full span (0 to URL)
or according to the customer’s span if specified. The calibrated
range is provided on the name plate whereas the tag number
on the additional tag plate. The calibrated range and tag
number are provided on the name plate. If this data has not
been specified, the transmitter will be delivered with the
following configuration:

Parameter
Lower Range Value (LRV) (4 mA)
Upper Range Value (URV) (20 mA)

Factory setting

Zero

Upper Range Limit (URL)
Output transfer function Linear

1 second

Upscale (21 mA)

Damping
Transmitter failure (alarm)

Optional LCD HMI scale 1 line PV and output signal bargraph

All of the configurable parameters can easily be modified
either via the optional LCD HMI, with a HART handheld
terminal or a compatible software solution. Information
regarding flange type and material, O-ring materials, and
filling liquid type is stored inside the non-volatile memory of
the device.

Configuration types

Pressure transmitters can be configured as follows:

- Configuration of the parameters for the lower and upper
range values (via Zero and Span push buttons), without an
integral LCD HMI.

- Configuration of the pressure transmitter using the integral
LCD HMI with keypad (menu-controlled).

- Configuration with a handheld terminal.

- Configuration using a PC/laptop via the graphical user
interface (DD/FDI).

Configuring the transmitter without an
integral LCD HMI

The “lower range value” and “span” parameters can be set
directly on the transmitter using the external push buttons.
The transmitter has been calibrated by the manufacturer based
on the order information. The tag plate contains information on
the “lower range value” and “upper range value” set. In general,
the following applies:

The first pressure value (e.g., 0 mbar) is always assigned to the
4 mA signal (or 0%), while the second pressure value (e.g., 400
mbar) is always assigned to the 20 mA signal (or 100%). To
change the transmitter ranging apply the pressure for the
“lower range value” and “upper range value” to the measuring
equipment. Make sure that the measuring limits are not
exceeded.

LRV and URV configuration (4 to 20 mA ranging)

« Apply the pressure for the “lower range value” and wait
approx. 30 s until it has stabilized.

« Press the “Z” button (external) for at least 5 seconds. This
sets the output current to 4 mA.

« Apply the pressure for the “upper range value” and wait
approx. 30 s until it has stabilized.

« Press the “S” button (external) for at least 5 seconds. This

sets the output current to 20 mA.

If required, reset the damping to its original value.

« Record the new settings. The respective parameter will be
stored in the non-volatile memory 10 seconds after the “Z” or
“S” buttons are last pressed.

This configuration procedure only changes the 4 to 20 mA
current signal; it does not affect the physical process
pressure (PV value) also shown on the digital display or user
interface. To avoid potential discrepancies, you can follow the
procedure below. After performing a correction, you must
check the device configuration.
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HMI as feedback of the local push button
operations

As described, when the Z or S buttons are released, the
feedback of the executed operation is displayed in the bottom
of the LCD (same position as per diagnostic messages):

Message Description

! Oper Done The push button operation has been successfully executed

'ProcToo The Pressure measured ininputis too low and not acceptable
Low for the requested operation

!'Proc Too The Pressure measured in inputis too high and not acceptable
High for the requested operation

!'New URV  The Zero (Z) operation cannot be accepted because the URV
Error would be shifted outside the Upper Sensor limit

!'Span Error The Span (S) operation cannot be accepted because the new
URV would be too close to the LRV and their difference lower
than the Minimum Span value

! Oper The push button operation has been refused because the Write
Disabled Protection is enabled

'LRV Too New LRV is too low and not acceptable for the requested

Low operation

'LRV Too New LRV is too high low and not acceptable for the requested
High operation

URV Too New URV is too low and not acceptable for the requested
Low operation

URV Too New URV is too high and not acceptable for the requested
High operation

Armed Device is armed to accept HART command 73 “Find Device”.

This message can be triggered only during the device wakeup
operation

Correction of zero shift caused by
installation with PV Zero Bias / Offset

- Raise the dip switch 3in 1 (up) position.

« Press the “Z” button. This sets the output current to 4 mA, the
digital PV value will be set to O (zero).

- Toreset the PV zero bias setting, press the “S” button.

When the transmitter has been rezeroed following the above
procedure, a zero bias/offset value is applied and stored in
the transmitter memory.

This action can be performed both by using the external, non-
intrusive push buttons and the on-board buttons of the
integrated LCD display, which become respectively
associated to B and R letters in the lower corners.

After releasing Z and S buttons (on LCD or external) during
range values configuration or PV to zero bias/Reset PV bias
setting, the transmitter displays a message to confirm or abort
the operation, showing Yes and No in the bottom corners of the
display. Proceed accordingly by acting on the corresponding
button: Z for NO and S for YES.

Hardware settings

There are 6 dip switches located on this kind of secondary

electronics.

« Switch 1and 2 allow the REPLACE MODE for sensor or
secondary electronics.

- Switch 3 identifies the external push buttons functionalities:
Zero/Span adjustments or PV Bias-Offset / PV Bias Reset.

» Switch 4 and 5 are for Fail Low/Fail High selection.

- Switch 6: not used.

The electronic label explains how to perform all the possible

selection. All operations with the dip switches should be

carried out when the transmitter is powered off so as to upload

new configurations at instrument start-up.

Replace mode (switches 1 and 2)

Usually switches 1 and 2 are down in “0” position. They are

moved when a replace operation is required.

Switch 1 up in “1” position is required before power up the

transmitter, when user needs to replace the electronics or the

sensor.

Switch 2 down in “0” position allows the replace of the

secondary electronics. It must be moved in this position before

power up the transmitter.

Switch 2 up in “1” position indicates that a new sensor has been

installed.

AFTER ANY REPLACE OPERATION MOVE DOWN IN “0” POSITION

THE RELEVANT SWITCHES

Push buttons mode (switch 3)

Dip switch 3 is set at the factory on “0” position. This means

that the external push buttons perform the zero/span

adjustments. If the user puts this switch on “1” position, the

zero push buttons will modify the PV Bias-Offset and the span

push button will reset the PV Bias-Offset value.

Fail mode (switch 4 and 5)

Should the user modify the factory-defined parameters for the

fail safe output condition in case of transmitter failure, it is

necessary to enable the modification by putting dip switch 4 on

“1” position. Consequently, it is necessary to choose whether

the output has to go Upscale or Downscale.

Dip switch 5:

on “0” position the output is driven upscale (High alarm 21mA)

on “1” position the output is driven downscale (Low alarm 3.6 mA)

For exceptions please refer to diagnostics chapter.
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...Hardware settings

1
o DISABLE E

FAIL MODE- H
1 ENABLE>]
0 @

0|

REPLACE MODE

i

[mE7 PUSH BUTTONS MODE
PIN: SKXPOOHTGUDIO0 4 E

[NEWSENSOR |
NEWELECTRONIC

ARDWARE SW
FAIL LOW
FAIL HIGH

Figure 48a: Dip switches position on HART communication board

Configuration of the pressure transmitter

using the optional LCD HMI with keypad
(menu-controlled)

The integral LCD option (L1 option) is connected on the

266 HART communication board. It can be used to

visualize the process measured variables as well as to configure
the display and the transmitter.

In addition, diagnostic information is provided. To access the
functionality of the HMI an activation procedure needs to be
carried out.

- o

1 A ( A 2
3 \‘ QT/)? 4

Figure 49: Display keypad of L1 LCD display options

The keys (1) < 4) > 2) Aand 3) W are available for the
menu-controlled configuration.

« The menu/submenu name is shown at top of LCD display.

« The number/line of the currently selected menu item is
displayed in the upper right of the LCD display.

« Ascroll baris located on the right edge of the LCD display
which shows the relative position of the currently selected
menu item within the menu.

- Both of the keys (1) { and (4) P can have various functions.
The meaning of these buttons is displayed below in the LCD
display above the respective button.

« You can browse through the menu or select a number within a
parameter value using both keys (2) A and3) ¥.The
button (4) P* selects the desired menu item.
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Button (1) functionalities Meaning

Exit Exit menu

Back Back one submenu

Cancel Exit without saving selected parameter value
Next Select next position for entering numerical

values or letters

Button (4) functionalities Meaning

Select Select submenu/parameter
Edit Edit parameter
Ok Save selected parameter and display stored

parameter value

LCD (L1 option) activation considerations

Gain access to the display by unscrewing the windowed cover.
Please observe the Hazardous area prescription before
proceeding with the cover removal.

Activation procedure for LCDs

The LCD display features 4 push buttons (see figure 49) that

allow the navigation through the various functions.

« Press simultaneously the buttons (2) A and (3) V¥ untiltwo
icons will appear at the bottom corners of the display.

« Press the button (4) P under the right icon within one
second to access the HMI menu or press the left button (1) <
to access the instantaneous diagnostic messages.

HMI menu structure

The HMI menu is divided in the following sections which can be
selected by acting on the keys (Z)A and 3) ¥, once on the
display the desired sub-menu icon will be visualized, confirm
your selection with the [SELECT] key (4) |

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

Meny ——— 1

Eazy Selup

Exit Seleact

This menu allows the verification and the parameterization of
the basic configuration of the 266 DDS pressure transmitter. The
menu driven structure will guide you to the choice of the
interface language, the tag number configuration, the
engineering units, the URV and LRV (Upper range value and
lower range value), the transfer function (linear or square root)
the damping time, the auto set zero (set the input measured
value to 4 mA and the PV value to 0), the display visualization
mode (the value that need to be visualized on the LCD).

Mery ——— 2

[eyice Setup

Exit Select

This menu allows the verification and the parameterization of
the entire device The menu driven structure includes the write
protection enabling, process variable settings (unit, LRV and
URV), transfer function selection (linearization type and low flow
cut-off) and output scaling (unit according to the measurement
and LRV/URV). The last selectable sub-menu allows user to reset
all the parameters to the default configuration.
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Meriy ——— =

[1zplay
() ==

Exitl Select

This menu allows the set-up of different functions relevant to
the display itself. The menu driven structure will guide you
through the choice of some functional aspects as the display
language and contrast. Moreover, it is possible to choose in
details what you want to see on the display: one or two lines
with or without bargraph. Inside this menu there is the
possibility of setting a protection password (security) and the
display scaling (linearization type, unit, LRV, URV). Display
revision number available.

Meny —— 4

Process Alarn

Exit Select.

This menu allows the parameterization of the process alarm.
The menu driven structure will guide you through the choice of
the fail safe functions such as the saturation limits, the fail level
(upscale or downscale) and the fails safe type which is set as
software at the factory. Software fail safe type means that fail
direction can be set via DD, DD/FDI or display. If hardware is
selected, the software settings are disabled and user has to
use the dip switches on the electronic board.

—HMerig —— 5

Calibrat

Exit Selact

This menu allows the local calibration of the instrument. The
menu driven structure will guide you through the choice of
pressure sensor trimming (low or high), the output setting (set
to 4 or 20 mA) and at the end you can reset these parameters
(to factory sensor trimming, to user sensor trimming or to
factory output trimming).

| OI/266DDS-EN REV. B

Meriy — &

[1asmostics

O]
Exit. Select.

This menu allows you to monitor diagnostics messages related
to pressure variable, output current, output percentage, scaled
output, static and sensor pressure. The menu driven structure
will also guide you through the loop test (set 4 and 20 mA and
set the output value).

Mernyy — 7

[evice Info

s
Exit. Select

This menu gives you all information about the device. The
menu driven structure will show you what is the sensor type,
the hardware and software revisions, the high and low sensor
limits as well as the minimum applicable span.

Meriy ——— 2

Commynicat.lon

t@:l ann_
Exit. Select.

The last section of this structured and driven menu gives you
the possibility of changing the communication tag and the
MULTI-DROP mode with HART address numbers of the device.
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Easy Set-up
Easy Setur — 1 Lansuase =4
| Lansuase . o —
Enalish siian
Hext Edit = Cancel 0K
Easy Setup 2 Tas A
Tas -
Hext Edit
Easa Selur — ——FU Unit =
PU Unit, 2502
kPa P
Hext. Editl j=ep| Cancel 0K
Easa Setur — 4 -PU L Ranae Ua -422
PU Lover Range Ualue - :E%ﬁﬂ kPe
B.0888 kPa Min -106.50
Meru Hext, Edit = Mext oK
Easy Setup
= Eass Setur — 5 -PU Urrer Ranse Ua -1
=k ﬁ : kPa
it N et Py Uerer Ranse Ualue

A

|
In the configuration level, use the (2)
+ (3) keys to scroll to the “Easy
Set-up” menu item and select it by
pressing the (4) key.

09,0 kPa

Next Edit

Max 2468.8
Min -1088.88
Next 0K

Easy Setur — &
Lingarization Ture

-Linearization Tur -&

quar‘es 0
Linear 2ot SEH Rover
Hext, Edit | Cancel 0K
Easy Setur — 18 —ﬁaaﬁiﬁa 123
Danping for c0.c60
IR Min 86000
Hext Edit. =" Next oK

Easy Setur — &

Set, PV to Zero
—— ]

Next 0K

Press key (4) and select the language. After
entering the settings, press key (1) to move to
the next menu item.

Once in the alphabetic menu use Next (1) key
to position the cursor on the character that
you want to change. Scroll the character list
with (2) + (3), once on the selected one press
“next” key (1) once completed press “ok” (4).

Press the (4) key Scroll the eng. units list with
(2) + (3) and select with (4) key. Press the (1)
key to move to the next menu item.

Press the (4) key and set LRV value.
After entering the settings, press the (1) key
to move to the next menu item.

Press the (4) key and set LRV value.
After entering the settings, press the (1) key
to move to the next menu item.

Press the (4) key and select the transfer
function from the list with (2) + (3).

After entering the settings, press the “ok” (1)
key to move to the next menu item.

Press the (4) key and set the damping. After
entering the settings, press the (1) key to
move to the next menu item.

This function set to zero the PV value and to 4 mA the analog output. Simply

press “ok” (4) key to activate the PV to zero function. Press Next (1) key to

move to the next menu item. ABB suggest user should perform this specific

command only after the installation and configuration phases are complete

Eazy Setur —12

Display Line 1 View
Pressure

Edit

Hext

=

-Disrlay Line 1 Vi -&

urrent. PLL
OutrFut Fercent
Cancel 0K

This function allows the selection of the LCD
visualization. Select between the list and
confirm with “ok” (1) key.
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Device Set-up

Menu

Device Setup
©.

Exit Select

Device Setur — 1

Device Setur — 1

Su lirite Protection

-5u Write Proteclti -&

= OCK 2
T f F ti
Outrut Scaling Unlocked
Back Select e Back Edit tepp| Cancel 0K

Device Setur — 2
S Write Protection

er FunclLion
ULIT.PL,IT. Scalins

Back

Select

=

—Process Variable — 1

=
ArFla PU :
Parallel Shift

Back Select

mad

—Process Uariable — 1

PU Tupe
Differential Press,
Back
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—Process Variable — 2
PU Tups

2
FParallel Shift

——Sel PU——

ED'J.I@I"‘ !ange Ua!ue ‘7

UpPer Ranse Ualue

—Set PU—— 1

Unit
kPa

Back Select. 9| Back Select = Back Edit
rF 3
Unit =
asCm2
kascm2
Fa
kP |
Cancel 0K
Y
—Set PU——— 2 Set. PU——— 2
Lnit
ey || | Louer Ranse alle
B,0008 kPa
Back Select =P Back Edit
rF s
-Lower Ranse Ualue -1z
M08 es
Max 2400.6
Min —-100.08
Hext DK
¥
——ZSel FU——— 2 —Sel PU——— 3
Unit
o Ualue Urper Range Ualue

Loer‘ Ranee

2460,8 kPa

Back Select w Back Edit
-Uprer Ranse Ualue -1z
' kPa
Max 2480.8
Min -168.00
Next 0K
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—Process Wariable — Z — FAFFlay P — 1 —HArFrlY FU—— &
FU ToFpe
St Pl FFer Fanse lalue L|:||.I.|E'r' REIr'IEIE' UEIILJE'
arallel ohi 1
Back Select wp| Back Select =P Back ju] s
A
—HFFlY P —— 2 ———FHFF19 FLU _/)
Lower Ranse Ualue
Urrer Ranse lalug
L 1
Eack Select P Back Ok
—Process Uariable — 4 —Parallel Shift — 1 —Parallel Shift — 1
FU Tare Sel FU R '
set PU Set, PU % .
FF1ld
SRS TTET hITT 0,608 »
EBack Select =P Back Select =P Back Edit.
4
—Sel. PU X 125
| TR %
Max 168,80
Min B.8800
Hext Ok
—Process Uariable — 5 FU EBias 1 FU Bias 4’4}
Set PU
AFFl3a FL . = o Ualue SE'T.- FIU T.-':' ZE'PD
Farallel Shift Resel FLI Bias |:|
Back Select =P Back Select = Back Ok
FlI Eias 2 FU EBias 2
Set PU Lo Fero
Set, PU Lo Ualue
e 1a=s
B.608d kPa
Back Select | Back Edit
Y
—5et PLU to Ualus —i1z%
B0 kpa
Max 1&68.80
Min —-1&8.80
Hext Ok
y
FlI Bias E FU Bias J.;?
Set PU Lo Zero L
Zet PU fo Lalue Reset, P Bias
L 1
Back Select | Back Ok
\ 4
Device Setlur — 3 -Transfer Function- 1 -Transfer Function- 1 -Linearization T49F -
Sw Write Proteclion ; ; ; W
Process Uariable [=] ol Ly LIHEHPIIHLIDH T':IPE' EEI T
L' Sart. Zrd Fower
LtFU calins 1hear Sart. Sth Fower
Back Select P Back Select =P Back Edit. = Cancel ok
-Transfer FuncLion - 4 -Transfer Funclion- 4 —Low Flow Cut Off —iz#
Linearization TaFe %
=] CLL OFF Low Flow Cut. OFf ; " - E;BB
EEs .
f ARG Min G.Ge60
Back Select | Back Eclit. | Hext 0K
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Device Setur — 4 —Outrul Scalins — 1 —0Outpul Scalins — 1 .[;arﬁtéine 128
Sw Write Protection X
Process Ula:r'iable Lm R Ual D-BNPlne " €8 BlBB
ransfer Funclion ower Ranse Ualue .
: UrPer Ranse Ualue B.B%B I‘I?: B .0008
Eack Select M Back Select mP| Back Edit | Hext oK
3
—Outrut. Scalins — 2 Unhit 1 Unit. 1
DanFing
Eq:-mer !anae Halue Hagg & Uolume PPESSUPE
Urper Ranee Ualue Density kPa
Back Select | Back Select mis Back Edit
k
Pressure =
asCmZ
kascmz
Fa
kPs |
Cancel DK
v
Unit 2 Unit 2
Pressure F]':M
Dangite o e f13/min
Back Select | Back Edit
Flow =&
eai/nxn
1/m
imPGal /min
_Cancel oK.
v
Unit 3 Unit 3
P
Floe < Mass & Uolume
S scf
Back Select ™| Back Edit
r Y
—Mass & Uolume — &
0z
Nm3
N1
Cancel oK
v
Unit 4 Unit 4
P 0
Flon oo Density
&hs ua/ma
Back Select B Back Edit
r
Cancel oK
v
Uit =i Unit L]
Fl
Magg.& Vo lume LEUE].
Densi oh
t = Back Edit




266 DDS HART | PRESSURE TRANSMITTERS | OI/266DDS-EN REV. B

Level =4
£t
™
———
Cancel 0K
Unit ] Unit ]
Ao (ther
Other Custon
Back Select = Back Edit
v
Other = |
P bi1l
MNo
Cancel DK
Unit 7
Custom Unit
Fefdddedoh
Back Edit

Ttttk

Custor Unit —aec

Hext 0K

r
—OutPut. Scalins — 3

DamFrins
hi

—0Output Scalins — 3

Lower Ranse Ualye

-Lower Ranae Ualue -12%

B e

Nl

|WWF_ a aaaa kP Max 999993
Frer Hanse Ualus [ 4 Min —-999993
Back Select M Back Edit | Hext oK
—OutPut. Scalinse — 4 —0Output Scaline — 4 -Urper RansEé'Ualue -123
. 1
DamFins i kPa
R el Upper Ranae Ualue var 89998
ower Ranse Ualue ax
tanee Ualue 103,64 kPa Min -533335
Back Select ™™ Back Edit ™| Hext ok
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Display
3
Exit Select
Disrlaw 1 Disrlag 1 Lanouase —— &
EEIS{EEHLHEUISIDH Language EIEI"TGI'I
ontras alian
Fods Enalish
Back Select | Back Edit | Cancel 0K
v
Disrlay 2 Disrlay 2
Lansuase - - =
Disrlay Revision
ontras Y
Mode [ :
Back Select = Back
4
Disrlaw 5 Displag S Cunﬁgﬁt 122
L
D?Eglfgaeﬂeuisinn Eﬂnf,r"-:'ﬁt
Ea Max 168
ode Min
Back Select mp Back Edif s Hext 0K
v
Disrplaw 4 Displaw 4 Mode =
Lansuzse N |:| One Line
Els{la&ltRevlsmn Qe %ne Il:;ne + Barsrarh
ontras L wo Lines
Tun Lines + Barararh
Back Select | Back Edit | Cancel 0K
Disrlav 5 Disrplav 5 -Disrklay Line 1 Vi -&
DisFl Reuisi : .
Contrast - oron Line 1 View Wa R
Pressure Guteut Percent
Back Select jmp Back Edit. = Cancel oK
Display 6 Displag = Line 2 Uiew —&F
Contrast ; : P
fiode -0 Line 2 Viey Scaled Buteut
R Current, Quteut ULPt Percan
Back Selecl =g Back Edif |miel Cancel 0K
Disrlag 4 Disrlay 7 Bar View ——&
Mode - Pressure
ll:me- é Hieu Bar' UIE'U gcalegt’ngtgut"
ine iew urrent. Outeu
ja" Ulew Outrput. Percent - ;
Back Select = Back Edit = Cancel 0K
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Disrlay E] —DisFrlaw Scaline — 1 —DisFlay Scaline — 1 -DisFlad Lin. ToFe -&
Lire 1 Uiew : !
Lice s uics e EESL L e
UrFer Ranse Ualue Llnear\ Sart . Egh FOLEr
EBack Select | Back Select | Back Edit Cancel 0K
[
A A
—Displaw Scalins — 2 DisFlay Unit — 1 Disrlay Unit — 1
Displas Lin, Tore
o0 Pressure
ower Ranse Ualue Mass Volume kP
Urrer Ranse Uslue Densits 4
Back Select M| Back Selecl Back Edit
F 3 3 *
Pressure =
S/CM2
kasomz
3
kPFs |
Cancel 0K
L J
Dizrlaw Unit — 2 Unit 2
Pressure F] ol
55 Volume H
Density Ftyﬂm
Back Select Back Edit
' v
Flow =4
?gﬁi/m G
imrGal /min
_Cancel OK |
L J
Display Unit — 3 Unit 3
Pressure
Flos Mazs & Uolume
mm_ SI:-'F
Back Select Back Edit

—Mass & Volume —&F

0z
Nm3
N1
gt |
Cancel 0K
L J
Disrlay Unit — 4 Unit 4
Pr ¢
Flse Density
Sensity ua/13
Back Select Back Edit
Density &
“baumel.
"aFi

T —

Cancel 0K
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D:sPlau Unit — S Unit S5
Flo
Mass Uolume Level
De it
I e— o
Back Select ™| Back Edit
F ,‘
Level =4
fL
L]
in
leen |
Cancel 0K
v
Disrlas Unil — & Disrlay Unil — &
Mas=s Uolume
Density UthEP
eve
Other Custon
Back Select P Back Edit.
lT Other =
briThemll
| partsbill
| Nohe
[Lustom |
| Cancel DK
Disrlay Unit — 7 Disrlay Unit — 7
Densita :
l Custon Unit
Back Select (= Back Edit
Custom Unit —aet |
| |
wxazt | 3~ :
Hext Ok
L 4
—Display Scaline — 2 —DisFrlay Scalins — 3 -Lower Rana-zéEaUalue -12%
Lispl Lin. T kPa
Bispiss bnte ¢ Lower Ranse Ualue Hax ssm50s
Fretr Ranse Ualue @.BBBB kFa Min =999993
Back Select M| Back Edit || Hext 0K
—Disrlad Scalins — 4 —Disrlaw Scalins — 4 -UrFer Rahse Ualue -12%
Display Lin, Ture kFa
Pispiay Unlt Uprer Range Ualue '
Lower Ranae Ualue aa kP Max 999999
or Fanse Uall ' | Min -33933%
Back Select | Back Edit [ Hext oK
A 4
Disrlay E] Security 1 Security 1 -DisFrlay Protectio -&
Lirne 2 Ulew : 3
Bar Ufe Dizplay Protection Peoie
Dl splau 5631 ina DliahlEd
Back Select | Back Select M| Back Edit = Cancel 0K
Security 2 —Chanse Password —aet

Select

=

Chanae Password
MILE@2

Back Edit

=

RILEBZ
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Process Alarm

This menu allows the complete configuration of the analog output in case of saturation and alarm. The output

signal will range from 4 to 20 mA in case the process variable is within the calibrated span limits. In case the

process variable (PV) will be below the LRV (lower range value) the signal will be driven to the “Low Saturation” limit

(which is configurable), in case the PV will be above the URV (upper range value) the signal will be driven to the
“High Saturation” limit (which is configurable too).
In case the transmitter diagnostic detects a failure the signal will be driven upscale or downscale according to the

user preferences (the failure direction is selected via the dip switch 4 and 5 on the communication board). The

exact value to which the signal will be driven can be configured via the above menu (Alarm limits). As a convention
the Low Alarm limit must be lower than the Low Saturation limit and the High Alarm limit must be higher than the

High Saturation limit.

Mehu
Process Alarn
Exit. Select
A
—Proces= Alarm — 1 —Proces= Alarm — 1
FT e et Fail Safe Ture
aturation Limits
Alarm Limits Softuare
Back Selecl P Back
—Process Alarm — 2 —Process Alarm — 2 —Fail Safe Lewvel —=F
Fail Safe TuFre FE|11 SE'FE' LE'UE']. LIF:
Doty |
aturalion Limits
Alarm Limits Do
Back Select M| Back Edit | Cancel 0k
—Process Alarm — 3 -Saturation Limits - 1 -Saturation Limits - 1 —Low Saturation —122
Fail Safe Ture : 3@@@ A
Fail Safe Lewel is SLuration |.|:||.'.| SELUFELIDH ' "
EEE.IEIE.I |:| Max 4 .0888
arm Limils 1 fi Min 3Z.28888
Back Select =P Back Select M Back Edlit. [ Hext ok
-Saturation Limits - 2 -Saturation Limits - 2 —Hish Satl.ér*a-atioh —4zs
Low Saturation L g mA
: Hish Saturation T
EES .
20,388 mA Hin 28.566
Back Select P Back Edit | Hext 0k
—Process Alarm — 4 ——HAlarm Limits — 1 ——HAlarm Limits — 1 Low Alarm —12%
Fail Safe Ture mA
Fail Safe Leyel is E) L|:||.'.| |:|1-3|A|"'| '
Saturation Limits 3 EIEIEIEI |:| Max 4 .89808
] ' fi Min 2.C688
Back Select 9| Back Select M| Back Edit. | Hewxt (1]
—Alarm Limits — 2 —Alarm Limits — 2 Hiah Alarm —i2=
L Hl .
- B Hish Alarm '
Max Z22.888
1 Min 28.888
Back Select P Back Edit | Hexl 0k




38 266 DDS HART | PRESSURE TRANSMITTERS | OI/266DDS-EN REV. B

Calibrate
Menu
Calibrate
[ gy 8]
Exit Select
Callbr'at.e— 1 -Primary Press Sen- 1 -Primary Press Sen- 1 —Louw‘l‘r'aianémins—ﬂi
. kPa
O Low Trinming Hox 2400.0
16,060 kPa Min -160.60
Back Select | P Back Select | P Back Edit | P Next oK
—Pressure Sensor — 2 -Primary Press Sen- 2 —Hish Trimmine —12F
Low Tmnmn-a . " : kPa Low/High trimming setting for
i Hlm Trmmng Max 2400.9 secondary sensor equal to primary
M KFa Min -100.60 sensor.
Back Select | M| Back Edit | P Next 0K
Calibrale — 2 Output. 1 Outrut 1 ﬁtﬁaa 123
Primarw Press Sens W g mA
W Pree S el 4 A
4 aaaa NI:I Max 4 .586868
e ' Min Z.56088
Back Select | Pt Back Select | ™| Back Edit || ™ Hext OK |
Outrut 2 Setl 28 mA 128
SEL 29 FIH Eﬁ.@ﬁ@ mA
Max 26.588
20,008 nA || | MR 18:288
Back Select | p| Back Edit | M Hext 0K

LCaiibrate S R 1 N 7 Reset for secondary sensor trimming

Prinary P'm“hséﬁ m Fact Prim Sens Trim equal to primary sensor.
T — Trin ———J

User Sec Sens
Back Select | | Back Select | p Back 0K

Resel 2 ————PResel N
/ Reset for secondary sensor trimming

Sec Sel Tri : .
W USE‘P Pl‘ll'l SEI'IS Tl‘ll‘] equal to primary sensor.
User Sec Sens Trim
FacL. OuLP. Trimmine  I—

Back Select | P Back 0K
Reset S Resel &
fissr Sﬁin§§2351$é?n Fact, Qute. Trimming
Fact: Dule . Trinning 1

Back Select | p| Back 0K
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Diagnostics
3 Hw "
Diasnostics
Exit @Q Select
¥
Diasnostics — 1 Monitorins — 1 Monitorins — 1
EOEPTiesFU ) uLPuL /ur‘m
&l fene Warninss Sésied Out 1.8624 kPa
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Monitorine This function allows to set the temperature warning feature.
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SEE NEXT PAGE FOR DETAILED DESCRIPTIONS.
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To activate or deactivate the Temperature Warning feature,
choose “Set Temp Warnings” and then press “Select” to enter setting.

Choose “Status Temp Warning” and then press “Select” to enter setting.

Using the right button “Edit” modify the setting by selecting “Enabled” or
“Disabled” to activate or de-activate.
Confirm selection by pressing right button “Ok”.

Press left button “Back” to go back to previous screen view.

In order to set “H” and “L” limit warning, Status temp warning” needs to be enabled.
Choose “Set temp warning” and then press “Select” to enter setting.

Using keypad select “Upper Limit Temp set” (H) or “Lower Limit Temp set” (L)
and then select the desired warning-related value
in the preset scale (+85°C / -40°C with 5°C intervals).

a.lIf for the lower limit (L), a value higher than the higher temperature limit (H)
value is selected, an error will be displayed and selected value will be rejected
(i.e. Setting L = 35°C with H = 25° C » Error).

b.If for the higher limit, a value lower than the lower temperature limit value is selected,
an error will be displayed and selected value will be rejected
(i.e. Setting H = 10°C with L = 35° C = Error).

c.lt is possible to set a value for “Upper Limit Temp set” or “Lower Limit Temp set”
warnings outside the alarm temperatures (+85°C / -40°C).
This means that no warning limit is selected
(i.e. Setting H = 90°C = No “Upper Limit Temp Set” enabled).

Confirm selection by pressing right button “Ok”.

Press left button “Back” to go back to previous screen view.

The display will show the following cases (*):
1.In case of Warning (H or L):

a. On Operator view, “Operation” white message on
black background will appear on screen together with icon. « g%

b. On Diagnostic view, following message will be displayed:
“M022.041- Electronic temperature out of limits” (**).

2.In case of Alarm (HH or LL):

a. On Operator view, “Process” white message on
black background will appear on screen together with ?

b. On Diagnostic view, following message will be displayed:
“S054.006 - Sensor temperature out of limits” (**).

c. In case Warning limits (H / L) are within Alarm limits (HH / LL), on Operator view
message “M022.041 Electronic temperature out of limits” will also be displayed.

(*) Note: visualization of errors / messages is subject to the diagnostic behavior already
present as standard device behavior described in Operating Manual

(**) Note: when either sensor or communication board temperature should exceed the
settled temperature limits the above message will be displayed.
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Damping (DAMPING)
Pressure transmitter output signals that are noisy as a result of
the process can be smoothed (damped) electrically.

The additional time constant can be set between 0 s and 60 s
in increments of 0.0001 s. Damping does not affect the value
shown on the digital display as a physical unit. It only affects
the parameters derived from this, such as the analog output
current, free process variable, input signal for the controller,
and so on.

The damping adjustment can be performed in different ways:

« Via the the local HMI:
Enter the menu: > Device Setup > Output Scaling > Damping.
Set the damping to the desired value.
- Via the DD/FDI Software:
See DD/FDI Software Operating Instructions.
« Via the Hand Held Terminal:
See relevant operating instruction.

Transfer function
The 266 Pressure Transmitter provides a selection of output
functions, as follows:

Linear for differential, gauge and absolute pressure or
level measurements.

Sq. Root (x) for flow measurements using restriction type
primary element, like orifice plate, integral orifice, Venturi
or Dall tube and similar.

Sq. Root (x3) for open channel flow measurements using
rectangular or trapezoidal weir.

Sq. Root (x5) for open channel flow measurements using
V-notch (triangular) weir.

Bidirectional Flow.

Custom linearization table.

Cylindrical lying tank.

Spherical tank.

These output functions can be activated using a Configuration
Tool (Digital LCD Integral Display, Hand Held Communicator or
PC based software as ABB Field Information Manager). The
transfer function can be applied to the analog signal 4 to 20 mA
only or also to the indication (in engineering units).vant
operating instruction.

Linear

Using this function, the relationship between the input
(measured value), expressed in % of the calibrated span and
the output is linear (i.e.: at 0% input, corresponds 0% output -
4mA, at 100% input corresponds 100% output - 20mA).

No further settings are possible here.
Square root

Using this function, the relation between the indicator scele /
output value and the input value is square root.

100
90 -
80 -
-~ 70 //
£ 60 o
g so
£ o ~
30
20 ///
10 ——
0
4 s § 7 & 9 10 11 12 13 14 15 16 17 18 19 20

Input (mA)

Figure 50: Linear output

To avoid the extremely high gain errors with the input value
approaching 4 mA, the indicator scale / output value is equal to
Zero Point up to a programmable CUTOFF value. Cutoff value
can be customized between 0% and 20%, referred to the
indicator scale / output range; default value is 6%.

The indicator scale / output value can then be linear with
proper slope and intercept zero up to a programmable LIN
POINT value. The linearization point value could either be 0% or
in between 5% and 20% referred to the indicator scale / output
range; default value is 5%. Square root transfer funtion is finally
applied.

Y=1X_

LINEAR
POINT 7

CUTOFF 4

Figure 51: Square-Root transfer functions

Cylindric lying tank
This function is used to measure the volumetric level into a
cylindrical horizontal tank with flat ends.

The transmitter calculates the volume from the measured filling
level.

Spherical Tank
This function is used to measure the volumetric level into a
spherical tank.

The transmitter calculates the volume from the measured filling
level.

43
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Custom linearization curve

The custom linearization curve transfer function it is used
typically for volumetric level measurement in tanks with an
irregular shape. It can be registered to a freely identifiable
transfer function with a maximum of 22 base points. The first
point is always the zero point, the last is always the final value.
Neither of these points can be altered.

A maximum of 20 points can be freely entered in between.

These points have to be defined by extrapolating the tank filling
table data and reducing them to 22 points.Once identified the
22 points they will need to be uploaded into the device by
either using an HART hand held terminal or a proper
configuration software like ABB Field Information Manager.

Configuration with the PC/laptop or handheld terminal

A graphical user interface (DD/FDI) is required for configuration
of the transmitter via PC or laptop. For operating instructions,
please refer to the software description.

The 266 transmitters can be configured by either one of the
following device.

Any Hand Held terminals provided the 266 EDD has been
downloaded and enabled in the terminal.

ABB Field Information Manager, a new free of charge
software configurator downloadable at

www.abb.com/ Instrumentation

Any FDI/DTM based software for HART instruments
configuration provided it is compatible with EDD/DD or
FDI/DTM.

You can use a handheld terminal to read out or configure/
calibrate the transmitter. If a communication resistor is
installed in the connected supply unit, you can clamp the
handheld terminal directly along the 4 to 20 mA line. If no
communication resistor is present (min. 250 Q), you will need
to install one in the line. The handheld terminal is connected
between the resistor and transmitter, not between the resistor
and supply unit.

A - Transmitter

+ “?__" - B - Supply unit (communication resistor
U, / not provided in supply unit)
— ~ [
B
Figure 53: Communication setup with handheld terminal
A - Transmitter
Min 250 ohm ) o )
o | + B - Supply unit (communication resistor
P e not provided in supply unit)
~ 5
E+# I -
A

Figure 54: Connection examples with communication resistor in the connection line
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For or additional information, refer to the operating Advanced HART software revision history
instructions included with the handheld terminal. Revision o Release
If the transmitter has been configured in the factory according  From |To Description date
to customer specifications for the measuring point, all you 14711 | First release 05/2022

have to do is mount the transmitter as prescribed (to correct
potential zero shifts, refer to the section “Correcting the zero
shift”), and switch it on. The measuring point will now be
ready for use.

If, however, you wish to make changes to the configuration, a
handheld terminal or - preferably - a graphical user interface
(FDI/DTM) is required. This DTM tool renders the device fully
configurable. It supports the HART and can be runona PC or
laptop, or as part of an automation system.

Refer to the installation manual provided with the software for
the steps required to install the operating tool. The most
important parameters can be set via the path “Parametrize_
Differential Pressure Measurement”.

The program offers the option of configuring, polling, and
testing the transmitter.

In addition, offline configuration can be performed by means
of aninternal database.

Each configuration step is subject to a plausibility check.

You can call up context-sensitive help at any time by pressing
the “F1” key. Immediately after you have received the
transmitter or before you change the configuration, we
recommend that you save the existing configuration data to
a separate data storage medium, via the path “File_Save”.

Configuration with the graphical user interface (DD/FDI) -
System requirements
- Operating control program (e.g., ABB Field Information
Manager)
- DD/FDI (Device Type Manager; graphical user interface)
« Operating system (depending on the respective control
program)

To operate the ABB Field Information Manager, please refer to
the relevant operating instruction.
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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. Use the (1) key to call up the information level. Use the “Diagnostics” menu to call up the error
description with a help text. In the error description, the error number is displayed in the second line (M028.018). 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.

Icon Description

Error / Failure

oY
A4

Maintenance required

Functional check (e.g. during simulation )

Sensor-
—F128.816——
Sensor Inwalid

ac Exil

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

Error states and alarms

Error code Description

Possible cause

Suggested /recommended action

Current output

The sensor signal value of the
Primary unitisincorrect duetoa
mechanical failure.

F114.000

The measurement accuracy could
be decreased more than an
acceptable error.

The sensor signal value of the
Secondary unitisincorrect due to a
mechanical failure.

F110.001

F113.002

The measurement accuracy could
be decreased more than an
acceptable error.

The Process value of the Primary
unit is outside the sensor limits and
no longer representing the true
applied process value.

The sensor temperature of the
Primary unit is outside of its
operational limits.

F109.003

F102.004

S5054.005

The Process value of the Secondary
unit is outside the sensor limits and
no longer representing the true
applied process value.

The sensor temperature of the
Secondary unit is outside of its
operational limits.

F101.006

S053.007

Mechanical damage to the sensor.
Loss of fill fluid from the cell,
ruptured diaphragm, broken
sensor, etc

The circuitry for the sampling of the
Primary unit temperature has failed.

Mechanical damage to the sensor.
Loss of fill fluid from the cell,
ruptured diaphragm, broken
sensor, etc

The circuitry for the sampling of the
Secondary unit temperature has
failed.

The measurement range has not
been correctly calculated OR an
incorrect transducer model has
been selected.

The temperature of the process
environment affects the pressure
transmitter. Excess temperature
can reduce accuracy, degrade
device components and may require
calibration/replacement.

The measurement range has not
been correctly calculated OR an
incorrect transducer model has
been selected.

The temperature of the process
environment affects the pressure
transmitter. Excess temperature
can reduce accuracy, degrade
device components and may require
calibration/replacement.

The Primary unit sensor must be replaced.

The Primary unit sensor must be replaced.

The Secondary unit sensor must be replaced.

The Secondary unit sensor must be replaced.

The compatibility of pressure transmitter model
and process conditions has to be checked.

Probably a different transmitter type is required.

The compatibility of pressure transmitter model
and process conditions has to be checked. A
different installation type could be required e.g.
use of remote seals.

The compatibility of pressure transmitter model
and process conditions has to be checked.

Probably a different transmitter type is required.

The compatibility of pressure transmitter model
and process conditions has to be checked. A
different installation type could be required e.g.
use of remote seals.

UP/DW ALARM

UP/DW ALARM

UP/DW ALARM

UP/DW ALARM

no effect

no effect

no effect

no effect
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a7

Error code Description Possible cause Suggested /recommended action Current output
F120.016 The Basic signal of the Primary unit  The sensor signal of the Primary Check cable connection, check sensor and if UP ALARM
sensor is no longer available. unit is not being updated correctly = problem persists, the Primary unit sensor must
The transducer is notin a condition as aresult of electronics be replaced.
to generate a valid signal. (communication board) failure,
sensor error or a poorly connected
sensor cable.
Primary Unit Sensor and/or the The Primary unit sensor model/ The Primary unit sensor must be replaced
connected electronics are version is no longer compatible with
incompatible the connected electronic version
F118.017 The datain the Primary unit sensor  Primary unit Sensor memory The Primary unit Sensor must be replaced UP/DW ALARM
memory are corrupted precluding corrupted
the correct functionality of the
device
M028.018 The device continues to work Writings to the Primary unit Sensor  The Primary unit Sensor should be replaced as no effect
without problems but any non-Volatile Memory was not soon as possible.
replacement operation relating the  successful
Primary unit is compromised
because the backuped
configuration is not updated
M030.020 The Primary unit sensor has Exchange of data between the Power cycle the device and retry the operation, if no effect
problem to communicate with the Electronics (Communication Board) the error persist the electronics/Comm.Board
Communication Board due to and Primary unit Sensor have should be replaced as soon as possible.
problem in the transmitter circuit of problems
the electronics or in receiver circuit
of the sensor
F116.023 The device data loaded at the start  Electronic memory corrupted The electronics (communication board) must be UP/DW ALARM
up are corrupted precluding the replaced
correct functionality of the device
M026.024 The device continues to work Writings to the electronic non- The electronics (communication board) should be no effect
without problems but after the next Volatile Memory was not successful replaced as soon as possible.
power cycle the new configuration
will be lost
C088.030 The Primary unit Process Value is The Pressure Value produced by the Use an HART configurator to place device back no effect
simulated and do not represent the Primary unit Sensor is derived by into normal operating mode (Remove the input
real Process value. the value simulated in input simulation)
The Secondary unit Process Valueis The Pressure Value produced by the Use a HART configurator to place device back into
simulated and do not represent the Secondary unit Sensor is derived by normal operating mode (Remove the input
real process value the value simulated in input simulation)
The Temperature Value of the The Sensor Temperature of the Use a HART configurator to place device back into
Primary unit sensor is simulated Primary unit is derived by the value  normal operating mode (Remove the input
and do not represents the real simulated ininput simulation)
Primary Sensor Temperature
The Temperature Value of the The Sensor Temperature of the Use a HART configurator to place device back into
Secondary unit sensor is simulated = Secondary unit is derived by the normal operating mode (Remove the input
and do not represents the real value simulated in input simulation)
Secondary unit sensor Temperature
S052.031 The Process Pressure measureed by The measured process pressure The compatibility of the process connection type no effect
the Primary sensor is higher than exceeds the limit of the max and material with process conditions has to be
the acceptable mechanical limit of ~ working Pressure supported by the checked. A different installation type could be
the process connection elements. primary unit. Exceeding the Max required e.g. use of remote seals.
Working Pressure can mechanically
damage the process connections
(flanges, pipes, etc) and/or be
dangerous
F104.032 An overpressure has been detected This effect could be produced by The compatibility of pressure transmitter model no effect
by the Primary unit sensor other equipment on the process, and process conditions has to be checked. A
(valves, etc). Exceeding the pressure different transmitter type could be required
range can cause reduced accuracy
or mechanical damage to the
diaphragm material and may
require calibration/replacement.
C090.033 Analog output current fixed. The The analog and digital analog Use a HART configurator to place device back into no effect

primary variable (PV) analog and
digital analog outputs will not
respond to the applied process.

outputs for the Primary Variable
(PV) are held at the requested value.
Device is in fixed current (Loop
Test) mode.

normal operating mode (Remove from Loop Test -
Fixed output mode)



48

266 DDS HART |

...8 Error messages

...Error states and alarms

PRESSURE TRANSMITTERS | OI/266DDS-EN REV. B

Error code Description Possible cause Suggested /recommended action Current output
5098.034 Theresult of the selected The analog output for the Primary Adjust the Saturation Limit or the working range  no effect
Calculation type (Primary- Variable (PV) is beyond its Low if possible.
Secondary unit or Viceversa) is scaling limit and no longer
outside its Low Saturation Limit represents the true applied process.
The Analog Output (4-20 mA) is
saturated to the configured
Saturation Limit Low.
The result of the selected The analog output for the Primary Adjust the Saturation Limit or the working range
Calculation type (Primary- Variable (PV) is beyond its High if possible.
Secondary unit or Viceversa) is scaling limit and no longer
outside its High Saturation Limit represents the true applied process.
The Analog Output (4-20 mA) is
saturated to the configured
Saturation Limit High
F106.035 The Analog Output Current could The D to A converter is not properly  Perform an Output Trimming and if the error UP/DW ALARM
deviate from the correct value due Calibrated/Trimmed persist the electronics (communication board)
to D to A problems must be replaced
Wrong device configuration could The device is not properly Check the Device configuration.
produce a digital value that the Dto configured
A converter cannot manage
M024.036 The device continues to work The Device Power Supplyis closeto Check the Voltage at the terminal block and if itis no effect
without problems but the power the lowest acceptable limit not within the valid range check the external
supply level is close to a threshold power supply
that could preclude the correct
functionality
The device continues to work The Device Power Supply is closeto Check the Voltage at the terminal block and if it is
without problems but the power the highest acceptable limit not within the valid range check the external
supply level is close to a threeshold power supply
that could preclude the correct
functionality
S051.037 The Process Pressure measured by  The measured process pressure The compatibility of the process connection type no effect
the Secondary unit sensor is higher exceeds the limit of the max and material with process conditions has to be
than the acceptable mechanical working Pressure supported by the checked. A different installation type could be
limit of the process connection Secondary unit. Exceeding the Max required e.g. use of remote seals.
elements. Working Pressure can mechanically
damage the process connections
(flanges, pipes, etc) and/or be
dangerous
F103.038 An overpressure has been detected This effect could be produced by The compatibility of pressure transmitter model  no effect
by the Secondary unit sensor other equipment on the process, and process conditions has to be checked. A
(valves, etc). Exceeding the pressure different transmitter type could be required
range can cause reduced accuracy
or mechanical damage to the
diaphragm material and may
require calibration/replacement.
F115.039 The Primary unit at the start up has The Primary and Secondary units Change the Secondary unit with another one UP/DW ALARM
detected that the connected have Different Module type or having the same sensor type (gauge or Absolute)
Secondary unit has characteristics  sensor limits (Upper Range Limit) and with the same sensor limits of the Primary
not compatible with it and for this unit
reason the DDS system doesn't
work
F108.040 The reading of the 4-20mA output The output circuit could be broken Perform an Output Trimming and if the error UP/DW ALARM
signal is too different from what or not correctly calibrated persist the electronics (communication board)
should have been generated must be replaced
$022.041 The Accuracy of the D/A conversion  The electronics (communication The electronics (communication board) should be no effect
could be decreased. board) temperature is out of its replaced as soon as possible.
The Output 4/20 mA signal lower acceptable limit.
representing the measure could be
not correctly compensated.
M022.041 The Accuracy of the D/A conversion The electronics (communication The electronics (communication board) should be no effect

could be decreased.

The Output 4/20 mA signal
representing the measure could be
not correctly compensated.

board) temperature is out of its
higer acceptable limit.

replaced as soon as possible.
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Error code Description Possible cause Suggested /recommended action Current output
M020.042 The Replace operation is required The electronics (communication "The replacement operation must be executed: no effect
after the changing of the board) or the Sensor have been -Move the SW 1 of the electronics (communication
electronics or of the sensor changed but the replacement board) in position 1 = Enable replace mode
operation has not been executed -Select the SW 2 the element that has been
changed between new Sensor or new electronics
(communication board)
-Power Cycle the device
-Move the SW 1 of the electronics (communication
board) in position 0"
The Replace operation is required The electronics (communication "The replacement operation must be executed: no effect
after the changing of the board) or the Sensor have been Only the data of the electronics (communication
electronics or of the sensor changed and areplacement board) can be copied into the sensor
operation for a new sensor has to -Move the SW 1 to Enable replace mode (1)
be executed. -Select with the SW 2 to New Sensor (1)
-Power Cycle the device
-Move the SW 1 to Disable replace mode (0)
The Replace operation has been The electronics (communication "Change the replacememt direction (if possible) no effect
attempted but with wrong direction board) or the Sensor have been -The SW 1 is already set to Enable replace mode
changed, The replacement has been (1)
enabled but with a wrong direction  -Select with the SW 2 to New Sensor (1)
(SwW2=0) -Power Cycle the device
-Move the SW 1 to Disable replace mode (0)
F105.043 The Accuracy of the D/A conversion  The circuitry for the sampling of the The electronics (communication board) should be UP/DW ALARM
could be decreased. electronics (communication board) replaced as soon as possible.
The Output 4/20 mA signal temperature has failed.
representing the measure is
compensated to the last valid
temperature
F117.044 The data in the Secondary unit Secondary unit Sensor memory The Secondary unit Sensor must be replaced UP/DW ALARM
sensor memory are corrupted corrupted
precluding the correct functionality
of the device
M027.045 The device continues to work Writings to the Secondary unit The Secondary unit Sensor should be replaced as  no effect
without problems but the new Sensor non-Volatile Memory was soon as possible.
settings for the Secondary unit not successful
sensor can be lost after a power
cycle because the backuped
configuration is not updated
F119.046 The Basic signal of the Secondary The sensor signal of the Secondary  Check cable connection, check sensor and if UP ALARM

unit sensor is no longer available.
The transducer is not in a condition
to generate a valid signal.

unit is not being updated correctly
as a result of electronics
(communication board) failure,
sensor error or a poorly connected
sensor cable.

problem persists, the Secondary unit sensor must
be replaced.
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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.

In case of aggressive environment and any critical condition,
ABB recommends to check O-rings periodicalli. In case of
damage, user shall replace them with original spare parts.

Repair and maintenance activities may only be performed by
authorized customer service personnel.

266DDS user repair is not permitted.

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

/A CAUTION

Potential damage to parts. The electronic components of the
printed circuit board can be damaged by static electricity
(observe ESD guidelines). 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).

Explosion-proof transmitters 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.

Returns and removal

Defective transmitters sent to the repairs department must,
wherever possible, be accompanied by your own description of
the fault and its underlying cause.

Before removing or disassembling the device, check for
hazardous process conditions such as pressure on the device,
high temperatures, aggressive or toxic media, and so on.
Read the instructions in the sections “Safety” and “Electrical
connection”, and perform the steps outlined there in reverse
order.

Pressure transmitter sensor

Essentially maintenance is not required for the transmitter
sensor. Anyway the following items should be checked
periodically:

« Check the integrity of the pressure boundary (no cracks
should be visible on the process connection or on the process
flanges.

« Check that there is no leakage from the sensor/flange
interface or from the vent/drain valves.

In case one of the check points above fails, please replace the

damaged part with an original spare part.

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

In case you want ABB to perform the repair, please send back
the transmitter to your local ABB office.

In the case of oil and grease-free designs, clean the
measuring chambers again if necessary once the process
flange has been installed.
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Pressure transducer replacement

If the pressure transducer needs to be replaced proceed as
follows:

1. Insulate the transmitter from the process by acting on the
manifolds or on the insulation valves.

2. Open the vent valves to allow sensor depressurization.

3. Disconnect the power supply and disconnect the wiring.

4. Disconnect the transmitter from the bracket unscrewing the
fixing bolts.

5. Open the communication board compartment cover.

6. The communication board is connected to the sensor via a
flat cable and a connector. Remove the communication

board and gently disconnect the connector.

7. Release the tang screw until and rotate the housing until its
complete removal.

8. Unscrew the transducer.

9. Replace the transducer with a new one.

10. The 266 can reconfigure itself with the previous configured
parameters thanks to the auto-configuration functionality.

11. Before powering on the transmitter raise dip-switches 1 and
2in up position. Connect the transmitter to power supply,
wait ten seconds and lower dip-switched 1 and 2.

12. After installing the transmitter on the bracket and
connecting it to the manifold, perform a PV zero bias.

During replacement of the pressure transducer, please do not
disconnect the primary unit from the secondary one.

Electronic replacement

If the electronic module needs to be replaced proceed as
follows:

1. Insulate the transmitter from the process by acting on the
manifolds or on the insulation valves.

2. Open the vent valves to allow sensor depressurization.

3. Disconnect the power supply and disconnect the wiring.

4. Open the communication board compartment cover and
remove the LCD display (if installed).

5. Remove the communication board and gently disconnect
the connector.

6. Connect the sensor flat cable to the new electronic module
with dip switch 1in up position.

7. Connect the transmitter to power supply, wait ten seconds
and lower dip-switch 1 to O position. 266 can reconfigure
itself with the previous configured parameters thanks to the
auto-configuration functionality.

During replacement of the electronic module, please do not
disconnect the primary unit from the secondary one.
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Specific Conditions of Use (X)

1 When the manufacturer of the equipment has not identified
the type of protection on the label, the user shall, on
installation, mark the label with the type of protection used.
Once the type of protection has been marked it shall not be
changed.

2 The material of the partition wall (sensing diaphragm) shall
not be subject to environmental conditions which might
adversely affect it.

3 The Model 266DDS main electronics enclosure options = A
or B contains aluminium and is considered to present a
potential risk of ignition by impact or friction. Care must be
taken into account during installation and use to prevent
impact or friction.

4 For areas subject to explosive dust atmospheres the painted
surface of the Model 266DDS may store electrostatic charge
and become a source of ignition in applications with a low
relative humidity <~30%relative humidity where the painted
surface is relatively free of surface contamination such as
dirt, dust, or oil. Guidance on protection against the risk of
ignition due to electrostatic discharge can be found in IEC TS
60079-32-1. Cleaning of the painted surface shall only be
done in accordance with the manufacturer’s instructions.

Type-examination certificate/Declaration of
conformity

For transmitters with hazardous location design, the EU
declaration of conformity and this operating instruction should
be complied with. The EU type examination certificates to be
applied are available for download online on the 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”. 266DDS must be connected in an intrinsically safe
safety loop with galvanically isolated safety barrier.

Use in areas with combustible dust

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

The transmitter should only be connected using cable glands
certified in accordance with Directive 2014/34/EU (ATEX). 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.

/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 atmospheres

Ex Safety aspects and IP Protection (Europe)

According to ATEX Directive (European Directive 2014/34/EU and relative European Standards which can assure compliance with
Essential Safety Requirements, i.e., EN 60079-0 (General requirements) EN 60079-1 (Flameproof enclosures “d”), EN 60079-11
(Equipment protection by intrinsic safety “i”), the 2600T SERIES pressure transmitters have been certified for the following group,
categories, media of dangerous atmosphere, temperature classes, types of protection. Examples of application are also shown
below by simple sketches.

a) Certificate ATEXI111/2 GExiallC T4/T5/T6 Ga/Gb and I111/2 D Ex ia llIC T85°C Da

FM Approvals Certificate number FMO9ATEX0024X (Tremezzina, Warminster, Bangalore Shanghai and Dammam products)

This ATEX Category depends both on the application (see below) and on the intrinsic safety level of the transmitter supply (associated
apparatus) which can sometimes suitably be [ib] instead of [ia]. As known, the level of an intrinsic safety system is determined by the
lowest level of the various devices used, i.e., in the case of [ib] supply, the system takes over this level of protection.
The meaning of ATEX code is as follows:
— Il: Group for surface areas (not mines)
—1/2: Category - It means that only a part of the transmitter complies with category 1 and a second part complies with category 2
(see next application sketch).
— G: Gas (dangerous media)
— D: Dust (dangerous media)
— T85°C: Maximum surface temperature of the transmitter enclosure with a Ta from -50°C to +40°C for Dust (not Gas) with a dust
layer up to 50 mm depth. T85°C: as before for Dust for a Ta +85°C.
Certificate IECEx Exia llC T4/T5/T6 Ga/Gb and Ex ia IlIC T85°C Da
IECEX certificate number IECEx FME 16.0003X (Tremezzina, Warminster, Bangalore, Shanghai and Dammam products)
The other marking refers to the protection type used according to relevant EN standards:
- Ex ia: Intrinsic safety, protection level “a”
- IIC: Gas group
— T4: Temperature class of the transmitter (corresponding to 135°C max) with a Ta from -50°C to +85°C
— T5: Temperature class of the transmitter (corresponding to 100°C max) with a Ta from -50°C to +40°C
— T6: Temperature class of the transmitter (corresponding to 85°C max) with a Ta from -50°C to +40°C
About the applications, this transmitter can be used in Zone “0” (Gas) classified areas (continuous hazard) with its “process
part” only, whereas the remaining part of the transmitter, i.e. its enclosure, can be used in Zone 1 (Gas), only (see sketch below).
Reason of this is the process part of the transmitter (normally called primary transducer) that provides inside separation elements
to seal off the electrical sensor from the continuously hazardous process, according to the EN 60079-1. About Dust application, the
transmitter is suitable for “Zone 21” according to the EN 60079-0 and EN 60079-11 as shown on the relevant part of the sketches.

Application for pressure transmitter Ex ia categories 1/2 Gaand 1/2 Da
Application with Gas Application with Dust

Silo

Zone “21”

Primary
sducer 1 1
/ 266 Tx 266 Tx
Category /‘) Category
1/2 G Ex ia Ga ¥ 1/2D ExiaDa

Zone “0” / Zone “1”
separation element
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...Hazardous atmospheres

ATEX transmitter with the following types of protection:
“intrinsic safety Ex ia” in accordance with Directive 2014/34/EU

Transmitter with 4 to 20 mA output signal and HART communication

Certificate no. FMO9ATEX0024X

Marking 111 GExiallCT6..T4 Ga, 1 1/2 G Exia lIC T6...T4 Ga/Gb,
111 DExialllCT85°CDa,ll1/2 D ExialllCT85°C Da;
IP66, IP67.

Permissible ambient temperature versus process temperature

Type of protection Process Max. ambient
temperature temperature

111/2 GExiallCT6...T4 Ga/Gb <121°C 85°C

111/2 D ExiallIC T85 °C Da <121°C 85°C

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

U =30Vdc

IECEx transmitter with the following types of protection:
“intrinsic safety Ex ia” in accordance with IEC standards

Transmitter with 4 to 20 mA output signal and HART communication

Certificate no. IECEx FME 16.0003X
Marking ExiallC T6...T4 Ga/Gb, Ex ia llIC T85 °C Da;
IP66, IP67.

Permissible ambient temperature versus process temperature

Type of protection Process Max. ambient
temperature temperature

ExiallC T6..T4 Ga/Gb <121°C 85°C

ExiallICT85°C Db <121°C 85°C

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

U =30Vdc
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b) Certificate ATEX111/2 GEx db IIC T6 Ga/Gb and 111/2 D Ex tb 11IC T85°C Db, Ta =-50°C to +752C
FM Approvals Certificate number FMO9ATEX0023X (Tremezzina, Warminster, Bangalore, Shanghai and Dammam products)

The meaning of ATEX code is as follows:

— Il: Group for surface areas (not mines)

—1/2: Category - It means that only a part of the transmitter complies with category 1 and a second part complies with category 2
(see next application sketch).

— G: Gas (dangerous media)

— D: Dust (dangerous media)

— T85°C: Maximum surface temperature of the transmitter enclosure with a Ta (ambient temperature) +75°C for Dust (not Gas)
with a dust layer up to 50 mm depth.

The number close to the CE marking of the transmitter safety label identifies the Notified Body which has responsibility for the
surveillance of the production.

Certificate IECEx Ex db IIC T6 Ga/Gb and Ex tb 11IC T85°C Db, Ta=-50°C to +75°C
IECEX certificate number IECEx FME 16.0002X (Tremezzina, Warminster, Bangalore, Shanghai and Dammam products)
The other marking refers to the protection type used according to relevant EN standards:

— Ex d: Explosion proof

- IIC: Gas group

— T6: Temperature class of the transmitter (corresponding to 85°C max) with a Ta from -50°C to +40°C

About the applications, this transmitter can be used in Zone “0” (Gas) classified areas (continuous hazard) with its “process part”
only, whereas the remaining part of the transmitter, i.e. its enclosure, can be used in Zone 1 (Gas), only (see sketch below). Reason

of this is the process part of the transmitter (normally called primary transducer) that provides inside separation elements to seal
off the electrical sensor from the continuously hazardous process, according to the EN 60079-1.

About Dust application, the transmitter is suitable for “Zone 21” according to the EN 60079-1 as it is shown on the relevant part of
the sketches.

Application for pressure transmitter Ex d categories1/2 Gand1/2 D
Application with Gas Application with Dust

Tank

Zone “1”

Primary

transducer 1
vy 266 Tx

Category
1/2 G Ex db Ga/Gb

Category
1/2 D Ex tb Db

Zone “0” / Zone “1”
separation element
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ATEX transmitter with the following types of protection:
“flameproof enclosure Ex db” and “dust ignition protection by
enclosure Ex tb” in accordance with Directive 2014/34/EU

Transmitter with 4 to 20 mA output signal and HART communication

Certificate no. FMO9ATEX0023X

Marking 111/2 GExdb IIC T6 Ga/Gb Ta=-50°C to +75 °C,
111/2 DExtb I1ICT85°C Db Ta=-50°C to +75 °C;
IP66, IP67.

Permissible ambient temperature versus process temperature

Type of protection Process Max. ambient
temperature temperature

111/2 GExdb 1IC T6 Ga/Gb <121°C 75°C

111/2 D Extb 1IC T85 °C Db <121°C 75°C

Power supply and signal circuit with “flameproof enclosure Ex db
and Ex tb” type of protection, with the following maximum values

U= 42Vdc
P=2W

IECEx transmitter with the following types of protection:
“flameproof enclosure Ex db” and “dust ignition protection by
enclosure Ex tb” in accordance with IEC standards

Transmitter with 4 to 20 mA output signal and HART communication

Certificate no. IECEx FME 16.0002X

Marking Ex db IIC T6 Ga/Gb Ta=-50 °C to +75 °C,
Extb I1IC T85 °C Db Ta = -50 °C to +75 °C;
IP66, IP67.

Permissible ambient temperature versus process temperature

Type of protection Process Max. ambient
temperature temperature

Ex db IICT6 Ga/Gb <121°C 75°C

Ex tb [lIC T85 °C Db <121°C 75°C

Power supply and signal circuit with “flameproof enclosure Ex db
and Ex tb” type of protection, with the following maximum values

U=42Vdc
P=2W
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c) Certificate ATEX 113 G ExiclIC T4/T5/T6 Gcand I1 3D Ex tc IlIC T85°C D¢, Ta =-50°C to +75°C
FM Approvals Certificate number FMO9ATEX0025X (Tremezzina, Warminster, Bangalore, Shanghai and Dammam products)
The meaning of ATEX code is as follows:

— II: Group for surface areas (not mines)

- 3: Category of equipment

— G: Gas (dangerous media)

— D: Dust (dangerous media)

— T85°C: Maximum surface temperature of the transmitter enclosure with a Ta from -50°C to +40°C for Dust (not Gas).

Itis the technical support for the ABB Declaration of Conformity.

When installed this transmitter must be supplied by a voltage limiting device which will prevent the rated voltage of 42 V d.c. being
exceeded.

Certificate IECEx Ex ic IIC T4/T5/T6 Gc and Ex tc I1IC T85°C D¢, Ta =-50°C to +75°C
IECEx certificate number IECEx FME 16.0004X (Tremezzina, Warminster, Bangalore, Shanghai and Dammam products)
The other marking refers to the protection type used according to relevant EN standards:
— Exic: Intrinsic safety, protection level “c”
- 11C: gas group
— T4: Temperature class of the transmitter (which corresponds to 135°C max) with a Ta from -50°C to +85°C
— T5: Temperature class of the transmitter (which corresponds to 100°C max) with a Ta from -50°C to +40°C
— T6: Temperature class of the transmitter (which corresponds to 85°C max) with a Ta from -50°C to +40°C
— Ex tc: type of protection “tc” means protection by enclosure technique
About the applications, this transmitter can be used in Zone 2 (Gas) and in Zone 22 (Dust) (unlikely/infrequent hazard) .

Note for pressure transmitter with combined approval.

Before installation of the Transmitter, the customer should permanently mark his chosen Protection Concept on the safety label. The
transmitter can only be used with according to this Protection Concept for the whole life. If two or more types of protection box (on
safety label) are permanent marked, the pressure transmitter must be removed from hazardous classified locations. The selected Type
of Protection is allowed to be changed only by manufacturer after a new satisfactory assessment.

ATEX transmitter with the following types of protection: IECEx transmitter with the following types of protection:
“intrinsic safety Ex ic” in accordance with Directive 2014/34/EU “intrinsic safety Ex ic” 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. FMO9ATEX0025X Certificate no. IECEx FME 16.0004X

Marking 113 GExicllICT6...T4 Gc, 11 3D Ex tcIlIC T85 °C Dc; Marking ExiclICT6...T4 Gc, Ex tc [IIC T85 °C Dg;

IP66, IP67. IP66, IP67.

Permissible ambient temperature versus process temperature Permissible ambient temperature versus process temperature

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

113 GExicllCT6...T4 Gc <121°C 85°C ExicllCT6...T4 Gc <121°C 85°C

113D ExtcllICT85°CDc <121°C 85°C ExicllICT85°CDb <121°C 85°C

Power supply and signal circuit with “intrinsic safety Ex ic” Power supply and signal circuit with “intrinsic safety Ex ic”

type of protection, with the following maximum values type of protection, with the following maximum values

U=42Vdc U=42Vdc
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Electrical parameters (entities)

Transmitter with or without LCD display

Ui= 30 Vdc Ci= 5 nF Li= 10 yH

Temperature
Class - Gas

T4
T4
T5
T6

Temperature  Minimum Maximum Imax Power
Class - Dust amb. °C amb. °C mA w
T135°C -50°C +60 °C 100 0.75
T135°C -50°C +60 °C 160 1
T100°C -50°C +56 °C 100 1.75
T85°C -50°C +44°C 50 0.4

Ex Safety aspects and IP protection
(North America)

Applicable standards
According to FM Approvals Standards which can assure
compliance with Essential Safety Requirements.

FM 3600

FM 3610

FM 3611

FM 3615
FM 3810

NEMA 250

Electrical Equipment for use in Hazardous (Classified)
Locations, General Requirements

Intrinsically Safe Apparatus and Associated Apparatus for
Usein Class |, Il, lll, Division 1, and Class |, Zone 0 & 1
Hazardous (Classified) Locations.

Nonincendive Electrical Equipment for Use in Class | and I,
Division 2 and Class Ill Division 1 and 2 Hazardous
(Classified) Locations

Explosionproof Electrical Equipment

Electrical and Electronic Test, Measuring and Process
Control Equipment

Enclosure for Electrical Equipment (1000 Volts Maximum)

Classifications

The 2600T Series pressure transmitters have been certified by
FM Approvals for the following Class, Divisions and Gas groups,
hazardous classified locations, temperature class and types of
protection.

Explosionproof (US) for Class I, Division 1, Groups A, B, C
and D, hazardous (classified) locations.

Explosionproof (Canada) for Class |, Division 1, Groups B, C
and D; T5, hazardous (classified) locations.

Flameproof (US): Class |, Zone 1 AEx d IIC T4 Gb, hazardous
(classified) locations.

Flameproof (Canada): Class I, Zone 1 Ex d [IC T4 Gb,
hazardous (classified) locations.

Dust Ignition proof for Class Il, Division 1, Groups E, F, G,
Class Il Division 1; T5, hazardous (classified) locations.
NonIncendive for Class I, Division 2, Groups A, B, Cand D,
in accordance with Nonincendive field wiring requirements
for hazardous (classified) locations.

Energy limited (US): Class |, Zone 2 AEx nC IIC T6...T4,

in accordance with Nonincendive field wiring requirements
for hazardous (classified) locations.

Energy limited (Canada): Class |, Zone 2 Ex nC IIC T6...T4,

in accordance with Nonincendive field wiring requirements
for hazardous (classified) locations.

Intrinsically Safe for use in Class I, Il and Ill, Division 1,
Groups A,B,C,D,E, F,and G,

Class I, Zone 0 AEx ia IIC T6...T4 (US)

Class |, Zone 0 Ex ia IIC T6...T4 (Canada)

in accordance with Entity requirements for hazardous
(classified) locations.

Temperature class T4 to T6 (dependent on the maximum
input current and the maximum ambient temperature).
Ambient Temperature range -40°C to +85°C (dependent on
the maximum input current and the maximum
temperature class).

Electrical Supply range Minimum 12 Volts, Maximum 42
Volts (dependent on the type of protection, maximum
ambient temperature, maximum temperature class and
communication protocol).

Type 4X, IP66, IP67 applications Indoors/Outdoors.

For a correct installation in field of 2600T Series pressure
transmitters please see the related control drawing.
Note that the associated apparatus must be FM approved.
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