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IMPORTANT NOTE I!!!

The original FF Drivers specific of the 264xx Revision 2 described in this manual
are the following:

0201.ffo DD Obiject File
0201.sym DD Symbol File
020101.cff Capability File

Where for the DD files the filename in the format “aabb” means:
aa = Device Revision
bb = DD Revision

and for the CFF file the filename in the format “aabbcc” means:
aa = Device Revision

bb = DD Revision

cc = Capability File Revision

— The DD revision and Capability File revision reported in the above file names
represent the minimum revision valid for the 264 Revision 2.

— Future DD or CFF revisions identified with a greater revision number in the
file name will be valid and usable for the same 264 Revision 2.

Before to put the 264 Revision 2 in communication with any Fieldbus Host, check
that the above FF drivers (DD & CFF) have been previously installed.

Future 264 Revisions will be always released with the new specific FF drivers.

In case the Fieldbus Host has already installed the FF drivers of 264 Revision 1, it is
necessary to install the new FF drivers for the support of the new 264 Revision 2.

In this way old and new revisions of the same device type can work together on the
same Host

ACRONYMS
LCD Liquid Crystal Display Al Analog Input block
H1 Low Speed Fieldbus Segment PID Proportional Integral Derivative block
FF Foundation Fieldbus AR Arithmetic
LAS Link Active Scheduler IT Integrator Totalizer block
RB Resource Block CSs Control Selector block
B Transducer Block IS Input Selector block
DD Device Description SC Signal Characterizer block
CFF Capability File Format TPB Transducer Pressure Block
FISCO Fieldbus IS Concept ADB Advanced Diagnostic Transducer Block
00s Out Of Service TDB Transducer Display Block
SwW SoftWare PILD Plugged Impulse Line Detection
FM Factory Mutual FBAP Function Block APplication




Preamble
In order to make easier the description, all the variables mentioned in this document are written with the suffix
indicating the block within they are mapped i.e. RB, TPB, ADB, TDB, PID, Al, AR, IS, CS, SC, IT

1. — Foundation Fieldbus Definition

FOUNDATION™ Fieldbus is an all-digital, serial, two-way communication system that serves as a Local Area
Network (LAN) for factory/plant instrumentation and control devices.

FOUNDATION™ Fieldbus is designed to be compatible with the officially sanctioned SP50 standards project of the
ISA (The International Society for Measurement and Control) and the specifications of the IEC (International
Electrotechnical Committee

A unique characteristic of FOUNDATION™ Fieldbus is interoperability that ensures its use of a fully specified,
standard User Layer based on “Blocks” and Device Description technology.

Detailed information of the Foundation Fieldbus is available from the FF Organization site www.fieldbus.org and/or
from the ABB site www.abb.com/fieldbus

2. — Device Introduction

2.1 — General Considerations

The 2600T Pressure Transmitter Series include a complete line of differential, absolute and gauge pressure
transmitters used also for level, flow and volume measurement applications.

In addition, 2600T Series offers the most complete line of remote seal forms and wetted materials in the industry;
different process and application matching fill fluids cover the widest process temperature range.

The series is covered by multiple agency safety approvals (including ATEX and FM) supported by intrinsically safe
and explosion proof designs, for a full compliance to hazardous area requirements.

2.2 — FOUNDATION™ Fieldbus Features

The 2600T-264xx FOUNDATION™ Fieldbus version differs by the traditional 4-20 mA version only in the secondary
electronic and in the Terminal block!. The transducer with its own primary electronic has to be considered the
common part of all the different Transmitter versions (Hart, Profibus, and FF). This feature offers the possibility to
replace on the same transmitters different electronics with the plug and play capability.

The 2600T-264xx Foundation Fieldbus Revision 2 implements and is compliant to the communication Protocol
FOUNDATION™ Fieldbus specification version 1.6.

The 2600T-264xx FF Revision 2 is registered as a Link Master Device.
It can be configured as the LAS backup device of the H1 segment in order to maintain alive the control loop
whenever the primary LAS element, typically the controller, fails

The 2600T-264xx FF Revision 2 implements the following Function Blocks:
- 1 Enhanced Resource Block
- 2 Enhanced Analog Input Function Blocks
- 1 Enhanced PID Function Block
- 1 Standard Arithmetic Function Block
- 1 Standard Integrator Function Block
- 1 Standard Input Selector Function Block
- 1 Standard Control Selector Function Block
- 1 Standard Signal Characterizer Function Block,
- 1 Enhanced Pressure with Calibration Transducer Block,
- 1 Custom LCD Display Transducer Block,
- 1 Custom Advanced Diagnostic Transducer Block with “Plugged Input Line Detection™ algorithm.

The 2600T-264xx FF Revision 2 is suitable for the following physical layer types:
- Standard-power entimetre, bus-powered, Entity Model I.S.
- Standard-power entimetre, bus-powered, non I.S.
- Low-power entimetre, bus-powered, FISCO I.S.

1 Anyway the standard Terminal Block, without surge protector, can be used also for the FF application connecting the FF bus
cable to the +/- terminals. The polarity has not consistency.




2.3 — Registration Details

DEVICE
Model:
Type:
Revision:

Tested Function Blocks:

Other Blocks:

Comm. Profile Class:
IT Campaign Number:
PHYSICAL LAYER
Class:
DEVICE DESCRIPTION
Manufacturer ID Num:
Device Type:
DD Revision:
CAPABILITY FILE
Filename:

ITK VERSION:

2600T Series— Models 264xx

Pressure Transmitter

2.0

1XRB(e), 2xAl(e), 1xPID(e), 1xAR(s), 1xIT(s), 1xIS(s),
1xSC(s), 1XCS(s), 1xTB Pressure(e), 1xTB Display |,

1xTB Advanced Diagnostic |

31PS, 32L
IT032600

111, 113,511

0x000320
0x0004
1.0

020101.cff
4.6

FOUNDATION

All the Registration details are available from the Fieldbus Foundation webpage of the specific Device, see the link:
http://www.fieldbus.org/ProductsAndServices/DisplayProduct/default.asp?product id=1102

FF Device Registration Certificate

FIELDBUS FOUNDATION
DEVICE

REGISTRATION

Presented To: - ABB SACE SpA
Model: 26007 Series Model 264 ;
Device Type:  Pressure Transmitter

ITK Ver: 4.6
IT Campaign Number:  1T032600
Registration Date:  6/13/2005
DD Revision:  0x01
CFF Rewvision: 020101 cff

The above deviee has successfully completed rigorous estmg by the Fieldbas
Foundstson and bas received registration and the right to use the FF checkmark
logo ax specified by MT-045.

Aol Sar d% |

Test Technician ~ Fresident ‘

27 \\




3. — Hardware Characteristics

3.1 — Environmental Protection
The 2600T-264xx FF Pressure Transmitter is an integrated electronic designed for Intrinsically Safety application.
The 2600T-264xx Series is compliant and conforms to the ENTITY and FISCO certifications.

TYPE PLATE:
' Mode Yaar AN
SEe CEmo & Smay
WWP SPAN 3
QWP DIl TS L
URL g‘é .a.LtT Foundation Fieldbus — H1 |+
E
LRL SL.'F'PL‘r' 9 — 32 VDC !
PRODUCT J
CODE :
P67 [£]
L 4

1 1= gFDUNDANDN@

26007 SERIES Prassure Tromsrmitter
B ABB SACE S.p.A.

Lenno—Ca—ltolia
Local keys below label )

FOUNDATION™ Fieldbus Type Plate

EUROPE CERTIFICATIONS:

Agency: ATEX / ZELM
Certificate N<: ZELM 03 ATEX 0126
Protection Type: II'1 GD T50°C EEx ia lIC T6 resp. Il 1 GD T95°C EEx ia lIC T4
Or
Il 2 GD T50°C EEx ia IIC T6 resp. Il %2 GD T95°C EEx ia lIC T4
IP &7 O

II 1GD T50°C EEx ia IC Té resp. I 1GD T93°C EEx ia IC T4
II 1/2 GO TSO°C EEx ia IIC T6 resp. 111/2 GO T95°C EEx ia IC Tk
For the electrical parameters see the certificate

C€ 0722 ZELM 03 ATEX 0126 [ FISCO Model |
2600 T SERES FOUNDATION® Fieldous Pressure Transmitter

O ABB SACE SpA O

Lenno |Cal Italy

EUROPE CERTIFICATION LABEL

The meaning of ATEX code is as follows:
Il Group for surface areas (not mines)

lor2: Category
G: Gas (dangerous media)
D: Dust (dangerous media)
T50<C: Maximum surface temperature of the transmitter enclosure with a Ta (ambient temperature)

+40°C for Dust (not Gas) with a dust layer up to 50 mm depth.
T95<C: As before for Dust for a Ta +85°C




and for Flameproof protection type:
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.
(Note: 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)

The other marking refers to the Intrinsic safety protection type used according to relevant EN standards:
Eexia: Intrinsic safety, protection level “a”

Ic: Gas group

T6: Temperature class of the transmitter (which corresponds to 85°C max)
with a Ta (ambient temperature) +40°C

T4: Temperature class of the transmitter (which corresponds to 135°C max)

with a Ta (ambient temperature) +85°C

The other marking refers to the Flameproof protection type used according to relevant EN standards:

Eex d: Flameproof
Inc: Gas group
T6: Temperature class of the transmitter (which corresponds to 85°C max) with a Ta

(ambient temperature) +75°C

NORTH AMERICA CERTIFICATION:

Agency: FM & CSA
Certificate N<: FM: 3014824
CSA: 1390857
Protection Type: Explosionproof: Class |, Div.1, Groups A, B, C, D
Dust Initionproof: Class I, Div.1, Groups E, F, G
Suitable for: Class Il, Div.2, Groups F, G; Class I, Div.1, 2
Nonincendive: Class | Div.2, Groups A, B, C, D
Intrinsically safe (Entity): Class I, Div.1 Groups A, B, C, D; Class Il, Div.1 Groups E, F, G;
Class lll, Div.1
Intrinsically safety: Class I, Zone 0, AEx ia lIC T6, T5, T4
s N
" FACTORY SEALED" O [(ENCL &% [T AMB.— B5°C MAX |

EXPLOSIONPROOF: CLASS |, DIV, GROUPS A B CD

DUST IGNITIONPROOF: CLASS I, DIV.1, GROUPS EF.G

SUITABLE FOR: CLI, DIV.2, GR.F,G. CL.ILDIV.1,2

NOMINCENDIVE: CLASS |, DIV.2, GROUPS A B.C.D | SEE DRAWING DH 3017 |

INTRINEICA.LLT SAFE { ENTITY J: CL.J, DIV.), GR.A,B.C.D, CLII, DIV.1, GR.EF.G
LI, DIV.1 WHEM CONMECTED PER COMTROL DRAWING DH 3017

INTRINSIC SﬁFETY CLIL ZOME @, AEx ia [IC TE, TS, Th

For wiring and entity parameters see Drawing OH 3017

O @ { FISCO MODEL ) O

APPROVED J

FACTORY MUTUAL LABEL

" " EHCL &¥ | T AMB.= 80°C MAX
FACTORY SEALED O I HOT SF‘I:ITlTA- IN 80 "C MAX AMB I

EXPLOSIONPRODF: CLASS |, DIV.1, GROUPS ABLD

DUST IGMITIDNPROOF: CLASS I, DIV.1, GROUPS EF.G

SUITABLE FOR: CLII, DIV.Z, GR.FG. CLIN,DIV.1,2

MONINCEMDIVE: CLASS | DIV.2, GROUPS AB.C.O ( SEE DRAWING DH 3017 |

INT. SAFE Ex ia SEC, INTRISEQUEL ENTITY }: CLI, DIV.1, GR.AB,CD, LN, DIV, GR.EF.G
CL.W, DIV.1 WHEN CONMECTED PER CONTROL DRAWING DH 3017

INT. SAFE Ex ia SEC INTRISEQUE CLI, ZOME O, AEx ia IIC T6,T5,Th

For wiring and entity parameters see Drawing DH 3017

O @ [FISCO MODEL ] O

CSA LABEL




3.2 — Fault Protection

The 264 electronic implements an especial circuitry for the fault current protection. Whenever a fatal failure occurs
and the current consumption increase over the 20 mA, this circuitry provides to disconnect the device from the bus,
in order to save the good functionality of the other connected devices that, otherwise, would be switched off due to

the missing power available.

3.3 — Hardware Settings

On the electronic unit (behind the Local Display when installed) there are 4 switches, see the Figure 1, with the

following functionality:

My

ON =COLD START
OFF = WARM START
NOT USED
NOT USED

ON =WRITE LOCK.
QFF =WRITE UNLOCK,
ON = SIMUL. ACT.
OFF = SIMUL. NOT ACT

ON

FOUNDATION

Figure 1: Electronic front view

3.4 — Local Indicator

SW 1 - Write Locking

In ON position enables the Write Locking condition. Any
attempt to change the configuration of the device is
refused.

The SW1 in ON position enable the Write Locking only if the
“HW  Write Lock Supported” bit is set in the

RB_FEATURE_SEL, see the Resource Block table in section
8 — Device Configuration

SW 2 - Simulation
SW 2 in ON position enables the Simulation.

SW 3 - Cold Start

SW 3 in ON position enables the Cold Start-up. The
Cold Start-up feature is available in order to initialise all
the parameters requiring a well-defined value, with
default values congruent to the connected sensor
type/model. This operation can be performed setting
the Cold Start-up switch 3 in the ON position before to
power on the device, Many variables of the Al and TPB
are properly set with values strictly related to the
connected sensor type.

SW 4 — not used: (For future use)

The 2600T-264xx Foundation Fieldbus Pressure Transmitter is available with the LCD local indicator as optionally
item see the Figure 2. This indicator is a Dot matrix type with one 5 digit line for the value to be displayed, one 7
characters alphanumeric line for the strings and unit code, plus a 50 segments bar-graph.

It can be optionally installed on the transmitter, with the
capability to display:

1. Variables produced in output by the TPB and/or
Function Blocks in Engineering Value or percentage.

2. Diagnostic strings whenever errors or warnings are
detected.

3. Feedback of the local operations performed acting

on the external push buttons.
For details see the section 3.5 — Local Push Buttons

3.4.1 — Variables Indicator

The TDB has 4 variables called
TDB_LCD_VALX_SELECTION (where x is from 1 to 4)
containing the code of the variable to be displayed
selectable from a list of 16 different variables.

Depending by the combination of the
TDB_LCD_SELECTION and TDB_LCD_SEQUENCE the
indicator can works as

1. Single Variable Indicator

2. Multiple Variable Indicator

10

Fiqure 2: Intearal Local Display




3.4.1.1 Single Variable indicator

When the following variables are set to:

o TDB_LCD_SEQUENCE = Disable

o TDB_LCD SELECTION=1to4
The Indicator displays the variable selected in TDB_VALXx SELECTION where x is the number set in the
TDB_LCD_SELECTION.

The display sequence for each variable is shown in the following figures

AER

27.978
Kpa
busssssnnlsss |

0
®

ABE

27.978
GOOD_NC

B o

HBE

27.978
All Val
|nn”n|11|nn |

Q, © 50
\ <

[
o

[
B0
Ed

Value and Unit Code Value and Status VaIueand TAG

» The first line displays always the Value
» The second line displays in sequence every 3.0 seconds the Status, the TAG and the engineering unit of the
selected variable.
» The bargraph in the bottom of the display represent the percentage of the displayed variable accordingly to
the relevant configured Scale:
0 OUT_SCALE for the Function Block Outputs
0 SENSOR_RANGE for the TPB Output

3.4.1.2 Multiple Variable indicator
When the following variables are set to:
0o TDB_LCD_SEQUENCE = Enable
0 TDB_LCD_SELECTION = xxxx (Don't care)

The Indicator displays in sequence the variables selected in all the TDB_VALx _SELECTION scrolling them
each every 27 seconds.

The sequence of Value Status, Value TAG and Value Unit is repeated 3 times before to display the next
variable. The commutation to the next variable is visible by the following displaying:

ABB

NEXT

Where xxxxxx represents the TAG of the next variable
XXXXXXX

& The indicator scrolls the 4 variables selected in the TDB_VALx_SELECTION skipping those set to

‘Uninitialized’

11




3.4.2 — Diagnostic Indicator
Whenever a failure or warning condition is detected within the transmitter, the correspondent string is displayed on
the indicator.

There is a different way to display the diagnostic conditions depending by their severity:
1. Error Indicator
2. Warnings Indicator

3.4.2.1 — Error Indicator

The errors in general are conditions that make not usable the variables calculated in the device and produced in
output from the transducer or function blocks.

The error conditions have higher priority for the indicator and whenever a failure is detected the correspondent
strings blink every 2 seconds independently by any other indicator selection.

For details about the possible Error strings and for which reason they are displayed, refers to the Diagnostic sections
within any block description

3.4.2.2 — Warning Indicator

The warnings in general are conditions that allow the use of the variables calculated in the device and produced in
output from the transducer or function blocks.

The warning conditions are displayed alternate with the selected variable every 2 seconds.

For details about the possible Warning strings and for which reason they are displayed, refers to the Diagnostic
sections within any block description

12




3.5 — Local Push Buttons

Two push buttons ‘Z’ and ‘S’ are available under the housing'’s type plate, see the Figure 3 for different usage:

»

The ‘Z the
operation.
With this operation the TPB_PROCESS VALUE

indication is automatically adjusted to ‘zero’.

button performs ‘Zero Alignment’

Whenever the user wants to set the measure produced
by the transmitter to ‘zero’ (i.e. when the measure is
different by ‘zero’ due to the installation position or due
to remote seals) the following sequence of operations
are required when the user acts with the local push
button:

After the ‘Z' button is kept pushed for more than 1
second, when released, the ‘Zero Alignment’ operation
is executed adjusting to ‘0.0’ value the
TPB_PROCESS_VALUE and consequently setting to
‘zero’ (0.0) also the TPB_CAL _POINT LO as
Calibration Point Low, see the also section 9.1.

As consequence of the above operation, when the ‘Z’ button is released, the feedback on the display is one of

the following strings:

When the operation is
successfully executed

When the security-locking
switch 1 is in ON position
(Write Protection).

13
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s

Figure 3: Push Bljttbns View

When the operation is not
successfully executed

ARE

ZERO
DISABLE

& [ "
\ Q 50
2 =

When the Local operations
are disabled
(see TDB_KEY_ENABLED)




» The ‘S’ button when kept pressed shown in sequence on the display different information. The display is
refreshed every 2 seconds with the following sequence:

ABB

DEV_REV
02

[
50
=

1% displaying 2" displaying 3" displaying

1% displaying: The copy of the electronic DIP switches position as 0 = Off or 1= ON in this case it is
possible to know the DIP switches setting without remove the display.

2" displaying: DEV_REV as in the Resource Block

3 displaying: DD_REV as in the Resource Block

14




4. — Network Architecture

Simple diagrams of the ABB architecture for Foundation Fieldbus are shown in the following pictures where the
different systems are represented:

800xA solution with LD800HSE linking device

@ Industrial™ Extended Automation System 800xA ‘& fieitus

Fieldbus Builder M | Process Portal |
Vil
-
el
Control Network I

1 ¥ < y ACB0OM |

FF HSE Link FF HSE Link

| | 1 1
ol Srsn ol vt
e ni,

LDBOOHSE | sl ai
LI LS

e Ty

FF HSE Link

FF H1 Links

. =
A ey o
£ = g

i

§ S

s A\ \ = : “ v
: ?‘F‘ Pub/Sub - Pub/Sub ¥ e
o = !
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E_ Pub/Sub Pub/Sub X=X Pub/Sub
ADD
: FAIDIP
@

800F solution with LD800OHSE linking device

ﬂ Industrial'mT Automation System Freelance 800F ‘Eﬂ?ﬁw

- DigiVis or
Control Builder F | Process Portal
: W=

CBFVTA 1 L
o D
T -
= e
Control Network I I
Egies ACB00F
R !
Rituica g §
FF HSE Link FIB40F FF HSE Link
| 1
P FEHSE Lk P m = Pub/Sub
[T s SHSE, 1l Ll
.: 1 Linking Device _.:- A E-: i
o [ i e
q I 4" | FF H1 Links |
7 Pub/Sub w P
. ™~ FF H1 Links -2 3= es ”5'“. R
; R y ; o, . -
3 Y
\ & 2 ey s r— el w v
hiend ey e - Pub/Sub PubiSub
5 v A\
Pub/Sub Pub/Sub PubiSub

@ Copyright year ABB - 4 -

More details are available from the ABB web site www.abb.com/fieldbus
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5 — Electrical Connections
The 2600T-264xx FF is a Bus Powered device with FOUNDATION™ Fieldbus output. On the terminal block there
are two screws for the bus connection, see the Figure 4.

F”  The Polarity has not consistency. The two bus cables can be connected without take care of the polarity.

Figure 4: Terminal Block

FF
Line +/-

FF
Line +/-

If necessary the ground terminal could be also connected. For details about the connections refer to the “Wiring and
Installation 31.25 kbit/s, Voltage Mode, Wire Medium” Application Guide document ag-140s and/or the “31.25 kbit/s
Intrinsically Safe System” Application Guide document ag-163s available on the Fieldbus Foundation website
www.fieldbus.org

The special Fieldbus Connector is also available as optional item for the easy connection of the transmitter to the
bus. Below there are the pictures of the two selected models with different plugs.

WARNING — These connectors can be used ONLY FOR UNCLASSIFIED LOCATIONS

7/8” PLUG M12x1 PLUG

%~ The 7/8” PLUG model is considered the default version for the 264xx - FOUNDATION Fieldbus version.

¥~ The connector Thread will be in accordance with the selected Housing Model. By default the Housing
Thread is 1/2 - 14 NPT
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The picture below shows the pin-out of the two different Fieldbus connector models.
e The Bus lines are polarity independent.
e The GROUND and SHIELD connections must be evaluated depending by the installation rules

_ FIELDBUS Versions

7/8" connector

Fieldbus line
(polarity independent)

) External ground
PIN (male) IDENTIFICATION termination point
FOUNDATION| PROFIBUS
Fieidbus PA
1 FF- PA+
2 FF+ GROUND
3 SHIELD PA-
4 GROUND SHIELD

Mating female phig NOT SUPPLIED

The Surge Protection is also available as optional item to be connected externally on the device’'s housing thread,
see the picture below as example.

Band to struchiral staalwark

WARNING — The Surge Protection can be used ONLY FOR UNCLASSIFIED LOCATIONS

& By default the threads of the housing and the relating Surge Protection is 1/2 - 14 NPT

17




Technical Note for the connection of the SURGE PROTECTOR and/or FILEDBUS CONNECTOR on the 264
Rev.2

NOTA TECNICA / TECHNICAL NOTE

FILO NERO FILO GIALLO | VERDE - TERRA
BLACK WIRE YELLOW ! GREEN WIRE : GROUND
FILO GRIGIO
FILO ROSS0 .
RED WIRE _ GREYWIRE
FILO MARROME
FILO GIALLD | VERDE : TERRA BROWN WIRE
YELLOW ! GREEN WIRE : GROUND e
BLUE WIRE
SURGE PROTECTOR CONNECTOR
i — ==
V7 7 A 4 73
—
FILI: BLU | NERD FILI: MARROME | ROSS0
BLUE | BLACK WIRES BROVMN | RED' WIRES
L ;
D P
K
L
- ] TERMINAL BELOCK —— i —
‘ ]
i
i ()
=y
HOUSING

MOTA: IL COLORE DEI FILI NEL DISEGNO E' PURAMENTE INDICATIVO, LA MORSETTIERA DELLO STRUMENTC
NON PREVEDE NESSUNA POLARITA', GUINDI NON E' NECESSARID SEGUIRE | COLLEGAMENTI INDICATI
NEL DISEGNO, 51 RACCOMANDA IN OGNI CASO DI MANTENERE LA STESSA COMEINAZIONE DI COLCR
DEl FILI E MORSETTI SU TUTTI GLI STRUMENTI DWA INSTALLARE, NEL CASO IL CONNETTORE HA 4 FILI
IL4* FILO E' DI COLORE GRIGIC ED E' CONNESSO ALLO SCHERMO DEL CAVO DI RETE.
L"US0 DELLO SCHERMO DIPENDE DALLE DIVERSE CONDIZICNI Dl INSTALLAZIONE E TOPOLOGIA DELLA
RETE. PER DETTAGLI FARE RIFERIMENTC ALLE SPECIFICHE IEC 1158-2, SEZIONE “"MEDIUM SPECIFICATION"
O Al DOCUMENTI AG140s SCARICABILI DAL SITO wwow-fieldbus.org
www.fieldbus.orgiProductsAndServicesFFProduct CatalogieLit

MOTE : THE COLORS OF THE CABLES IN THE DRAWING ARE PURELY INDICATIVE. THE DEVICE IS NOT POLARITY
SENSITIVE AND IT IS NOT MANDATORY TO FOLLOW THE SAME WIRING SCHEME AS IT THE DRAWING.
IN CASE A DIFFERENT WIRING SCHEME IS USED, IT IS STRONGLY RECOMMENDED TO APPLY THE SAME
WIRING FOR ALL THE TRANSMITTERS TO BE INSTALLED. IN CASE THE CONNECTOR HAS GOT 4 WIRES,
THE 4th WIRES IS OF GREY COLOUR AND IS CONNECTED TO THE SHIELD OF THE BUS CABLES.
IT COULD BE USED NOT DEPENDING BY INSTALLATION AND ! OR TOPOLOGY CONDITIONS.
FOR DETAILS REFER TO THE SPECIFICATIONS IEC 1158-2 IN THE SECTION "MEDIUM SPECIFICATION"
OR TO THE DOCUMENTS AG140s AND AG163s DOWNLOADABLE FROM THE WEBSITE wawe.fieldbus.org
www.fieldbus.org/ProductsAndServices/FFProduct CatalogiELit
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6. — Initialisation

At the power up, the 2600T-264 FF executes some internal self-test. Both the Hardware and the memory contents
are checked before to start the normal operations.

During this phase, on the display all the segments remain lit on for few seconds until the initial testing is complete.
After that, depending by the initial testing and by how the TDB has been configured see 3.4.1, on the display
appears or the selected variable or the diagnostic string.

By default, the Function Blocks of the 2600T-264 FF are not running, until a Function Block application is not
downloaded into the transmitter. For this reason the selected default variable to be displayed is the
TPB_PROCESS_VALUE because it is always produced independently by the downloading of the Function Block
application.

After the Function Block has been successfully downloaded into the transmitter, the Function Blocks start to be
scheduled producing in output the value to be used for the Process Control. After this condition is established, the
user can select from the TDB_VALx_SELECTION the preferred variable to be displayed.

& By default the 2600T-264 FF starts with the two Analog Input blocks selected to measure:
= Al_1 produces the Pressure Measurement (CHANNEL = 1)
= Al 2 produces the Sensor Temperature (CHANNEL = 2)

7. — Device Addressing

When the 2600T-264 FF Transmitter is connected on a FF bus, the Master has to recognize it with a unique

address in the world. For this reason the FF specifications define three different addressing levels that characterize

the FF devices:

- The DEV_ID is the unique device identifier

- The PD_TAG is the physical name of the device

- The Node Address is the real node at which the device is connected on the bus. It is automatically set by the
Master (Primary LAS) and its default value is 35.

The most important one with the higher priority is the DEV_ID. This is a string of 32 characters and must identify in

a unigue way each FF device in the world.

In order to fulfill this requirement the 2600T-264 FF applies the following mechanism:

- The first part of the string is of 10 characters; the Manufacturer Code “000320” and Device Type code “0004".

- The second part of the string is of 12 characters and represent the device type identification; “_2600T_264 ",

- The third part of the string is of 10 characters and is filled with the TPB_SENSOR_SERIAL_NUMBER read
from the transducer database. This number is written at factory configuration stage and it is assigned in a well-
defined way just to be sure to have always different numbers.

Finally the DEV_ID appears of 32 characters in this way ‘0003200004_2600T_264  xxxxxxxxxx', where the entire

‘X’ represents the Serial number.

Whenever an electronics replacement after an electronics failure is necessary, appear clear that the device will be

recognized on the network as before of the replacement. This is possible because the transducer, which includes

the serial number, remains unchanged and the DEV_ID will be maintained the same as before of the failure.

8. — Device Configuration

The 2600T-264 FF Pressure Transmitter offers a set of variables available trough the FF communication. The Host
for configuration and maintenance purposes can access the variables with Read and Write operations each
addressed by an Index number. The FF Profile Standard defines the relative index of each variable, but the Start
Index of each block is Manufacturer Specific.

In order to allow a full visibility and support of the variables mapped inside the
2600T-264 FF transmitter, it is necessary to import in the Host configuration
system the DD files (.sym, and .ffo)

These files together with the Capability file (.cff) are available from the ABB
website www.abb.com/instrumentation
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The variables contained in the different blocks and available over the FF communication are listed in the following
tables where:

idx = Relative Index
PC = Access Type
Note: Some variables can be changed only if the relevant block is in Out of Service.
The RB, E-PID, E-Al, CS are implemented in accordance with the Function Block Part 2 specification Document.
The IS, AR, IT, SC, are implemented in accordance with the Function Block Part 3 specification Document.

For details about the meaning of each single variable refer at the FF Function Block Part 2 (Ref. 2), Part 3
(Ref. 3)
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Enhanced-RESOURCE BLOCK

Overview

This block contains data that is specific to the hardware that is associated with the resource. All data is modelled as
Contained, so there are no links to this block. The data is not processed in the way that a function block processes
data, so there is no function schematic.

This parameter set is intended to be the minimum required for the Function Block Application associated with the
resource in which it resides. Some parameters that could be in the set, like calibration data and ambient
temperature, are more appropriately part of their respective transducer blocks.

The ITK_VER parameter identifies the version of the Interoperability Tester used by the Fieldbus Foundation in
certifying the device as interoperable.

Block Mapping

ldx Name Byte | PC Description

In the Block Object data structure, there are different items describing the block characteristics.
0 [BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View
Objects characteristics and so on

The revision level of the Static data associated with the Function Block. The revision level is
1 [ST_REV 2 R . h . ) .
- incremented each time a static parameter value in the block is changed.

TAG_DESC 32 R/W | The user description of the intended application of the block

3 | sTRATEGY 2 RIW The strategy field can be used to identify grouping of blocks. This data is not checked or
processed by the block.

The identification number of the plant unit. This information may be used in the host for sorting

4 | ALERT_KEY 1 RIW
- alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R | Actual — The mode the block is currently in.
5 | MODE_BLK -
- 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W [ Normal — The common mode for the Actual.
This parameter reflects the error status associated with the hardware or software components
6 | BLOCK_ERR 2 R ’ . ) o )
associated with a block. It is a bit string, so that multiple errors may be shown.
7 | RS _STATE 1 R State machine of the function block application.
8 | TEST RW 112 | R/W [ Read/Write test parameter — used only for conformance testing.
9 | DD_RESOURCE 32 R String identifying the tag of the resource, which contains the Device Description for this resource.
Manufacturer Identification number — used by an interface device to locate the DD file for the
10 | MANUFAC_ID 4 R resource. 000320 hex for ABB
11 | DEV TYPE 5 R Manufac_turer‘s model number associated with the resource — used by interface devices to locate
- the DD file for the resource.
12 | DEV REV 1 R Manufacturer s revision number associated with the resource — used by interface devices to
- locate the DD file for the resource.
13 | DD REV 1 R Revision of the DD associated with the resource — used by interface devices to locate the DD file
- for the resource.
1 R/W | Grant
14 | GRANT_DENY 1 RAW | Deny
15 | HARD_TYPES 2 R The type of Hardware available as channel numbers.

1 Scalar Inputs (i.e. Analog Input)

Allows a manual restart to be initiated. More restart are possible, they are:
STANDARD PART
1: Run — Normal state when running
2: Restart Resource
16 | RESTART 1 R/W | 3: Restart with Default — Set the parameters to INITIAL VALUES as defined by the FF specs.
4: Restart Processor — perform a warm start-up
ENHANCED PART
200: Special Restart — Associated with the Special Restart variable index 52
201: Special Operation — Associated with the Special Operation variable index 53

17 | FEATURES 2 R Used to show supported resource block options
Used to select resource block options. For the 264xx they are:
18 | FEATURES_SEL 2 R/W | Bit 1 — Reports Supported Bit 3 — SW Write Lock Supported
Bit 2 — Fault State Supported Bit 4 — HW Write Lock Supported
19 | CYCLE TYPE 2 R Identifies the block execution methods for this resource
Used to select the block execution methods for this resource. The 2600T-264 supports the
20 | CYCLE_SEL 2 | rw | following:

- Scheduled: Blocks are executed depending by the function block schedule.
- Block execution: A block may be executed by linking to another block completion.

21 [ MIN_CYCLE_ T 4 R Time duration of the shorted cycle interval of which the resource is capable.
22 | MEMORY_sizE 2 R Q(\)/\?Vlrl]?(l)):(:j configuration memory in the empty resource. To be checked before attempting a
23 | NV_CYCLE_TIME 4 R Minimum time interval for writing copies of NV parameters to non-volatile memory. Zero means it

will be never automatically copied.
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24 | FREE_SPACE 4 R Percent of memory available for further configuration. Zero in a preconfigured device
25 | FREE_TIME 4 R Percent of the block processing time that is free to process additional blocks.
26 | SHED_RCAS 4 RIW Time duration at which to give up on compuier writes to function block Rcas locations. Shed from
Rcas shall never happen when Shed_Rcas = 0
27 | SHED ROUT 4 RIW Time duration at which to give up on compgter writes to function block Rout locations. Shed from
- Rout shall never happen when Shed_Rout = 0
28 | FAULT_STATE 1 R Fault State
29 [ SET_FSTATE 1 R/W | Set Fault State
30 | CLR_FSTATE 1 R/W [ Clear Fault State
31 | MAX_NOTIFY 1 R Maximum number of unconfirmed alert notify messages possible
32 | LIM_NOTIFY 1 R/W | Maximum number of unconfirmed alert notify messages allowed
33 [ CONFIRM_TIME 4 R/W | The min time between retries of alert report. Retries shall not happen when Confirm_Time = 0
34 | WRITE LOCK 1 RIW If set, no writes from anywhere are allowed except to clear Write_Lock. Block inputs will continue
- to be updated.
This alert is generated by any change to the static data.
1 R/W | Unacknowledged:
1 R Update State:
35 | UPDATE_EVT 8 R Time Stamp: The date and time of when the alert was generated
2 R Static Revision: The number of the last increment generating the alert
2 R Relative Index: The index of the changed variable generating the alert
The block alarm is used for all configuration, hardware, connection failure or system problems in the block. The
cause of the alert is entered in the subcode field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may
be reported without clearing the Active Status, if the subcode has changed
36 | BLOCK_ALM 1 R/W | Unacknowledged
1 R Alarm State
8 R Time Stamp: The date and time of when the alert was generated
2 R Subcode: Cause of the alert
1 R Value: The value generating the alert
The alert status associated to the function block
2 R Current
37 [ ALARM_SUM 2 R Unacknowledged
2 R Unreported
2 R/W [ Disabled
38 | ACK_OPTION 2 R/W | Selection of whether alarms associated the function block will be automatically acknowledged.
39 | WRITE_PRI 1 R/W | Priority of the alarm generated by clearing the write lock
This alert is generated if the write_lock parameter is cleared
1 R/W | Unacknowledged
1 R | Alarm State
40 | WRITE_ALM 8 R | Time Stamp: The date and time of when the alert was generated
2 R Subcode
1 R [ Value
41 | 1Tk VER 5 R Major revision number of the Interoperability test case used in certifying this device as
- interoperable
ENHANCED PARAMETERS
42 TRANSMITTER_ 16 R Serial Number of the Transmitter as printed on the main Type Plate (on the housing or
SERIAL_NUMBER hockypuck).
Revisions of part of the transmitter, hardware and firmware, not impacting on the communication
protocol or FF registration. Typically are new revisions due for bugfix or improvements of the
43 APPLICATION_ 8 R functionality. The F_ormat i_s ‘_‘xx.yy.zz" where:
REVISION — xx = Device Revision
— yy = HW Revision
— zz =SW Revision
44 | MESSAGE 32 R/W | Reserved for User messages
45 | DESCRIPTOR 32 R/W [ Reserved for the User definitions
46 :;\li_l:l'é\LLATION 7 R/W | Reserved for the User setting
It reflects the setting of the Link/Switch position of the electronics. This is useful when is not clear
which is the setting of the switches behind the local display. It is not necessary remove the
a7 HW_SWITCH_ 1 R display for looking the switches. They are:
SETTING —  Cold Start-up
—  Simulation
—  Write locking
The detailed diagnostic conditions relating the RB are collected in this additional bit-string
48 DETAILED_RB_ 2 R variable, they are:
STATUS —  Power up
— Non Volatile memory failure
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The diagnostic conditions can be masked setting the correspondent bit in this variable.

When the diagnostic condition is detected, the associated bit to be communicated via protocol is
set or cleared after the AND logic with the correspondent bit in this mask.

When the bit in the mask is set, it means that the correspondent diagnostic condition must be

49 | DEV_MASK_ERROR RIW masked and nothing will be set in the Block_Err and consequently no Alert_Notify will be issued.
Only not fatal errors can be masked, they are:
—  Power up
—  Non Volatile memory failure
The diagnostic conditions can be simulated setting the correspondent bit in this variable. They
are:
50 | DEV_SIM_ERROR RIW —  Lost Static Data —  Non Volatile memory failure
—  Power up —  Electronics memory data corruption
51 |RB_XD_ERROR R The detailed _diagnostic conditions are collected as Code Number to be used as sub-status in
the Alert_Notify telegrams
Selection of the Function Blocks to be set with the default pre-configuration.
When the Special Restart command is written in the RB_RESTART variable, the device perform
a warm start-up and all the function blocks previously selected from the list below are set to the
default configuration. The bit set means that the block is set with default values.
52 | SPECIAL RESTART RIW Bit 1 Resource Block Bit 14 SC
Bit 2 Al Bit 17 IT
Bit6 CS Bit19 IS
Bit 8 PID Bit 20 AR
Selection of the specific device operations to be executed
When the Special Operation command is written in the RB_RESTART variable, the device
53 SPECIAL RIW perform a specific operation according to the value previously written in the Special Operation
OPERATIONS variable.

0 No operation to be executed
1 Reset to Factory Sensor Trimming/Calibration

Supported Modes

» 0O0S, AUTO
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Diagnosis

The RESOURCE BLOCK supports the following errors:

Conditions

Sub Conditions

Possible Reasons

LCD

Simulate active

N/A

The Switch 2 of the electronics has been set in ON position in order to
enable the Simulation.

NORMAL DISPLAY

Memory failure

Electronics memory
data Corruption

The database in the NV memory doesn’t match its copy database in
the RAM.

= The RB goes in OOS mode forcing also the other blocks in OOS
as well

ERROR CONDITION

ABB

ELECTR
FAIL_E

An error has been detected during the periodic R/W access to the
electronics NV memory.

ERROR CONDITION

ABB

NV Failure = After a power cycle the last device configuration could be lost ELECTR
FAIL_E
. The RB remains in AUTO mode and the device can continue to s
work with the data in RAM *
= The start up procedure was not successfully completed due to ERROR CONDITION
NV sensor memory corruption or errors.
The Device_ID read f the S is diff t t ARE
. . e Device_ID read from the Sensor memory is different respec
Lost Static Data | N/A the Device_ID in the electronic memory. LOST NV
This typical situation occurs when the electronics MEMORY
replacement is performed without the Cold Start-up 0 5 i
procedure.
Each occurrence is counted by a dedicated counter
Power up N/A ADB_POWER_ON_CNT
**This bit must be AUTOMATICALLY cleared after 20 seconds
NORMAL DISPLAY
The Actual_Mode is OUT OF SERVICE. ABB
Out-of-Service N/A = The Actual Mode of all the other blocks is forced to Out of <Out value> ..

Service too
= The selected variables continue to be displayed with BAS Status

BAD
50
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Enhanced-Al FUNCTION BLOCK

Overview

The Analog Input receives in input variables produced in the Transducer Block via the selected CHANNEL. It is
possible that some transmitters have more Transducer Blocks or more variables produced within one Transducer
Block.

The CHANNEL setting allows the user to select the desired variable to be used in input for the Al.

Transducer Al OuT

Block Diagram

O
INDIRECT OUT_SCALE
—
— —
FIELD VAL‘
JField_Val% OUT_SCALE
| —
e N ()
SIMULATE XD_SCALE [Field 3 Val%3 — OUT_SCALE
- Y, r—:
N
| \JField _ valoe®| | OUT-SCALE
- .- )
|
EV DIRECT [ ] ®

[}

) H I STATUS_OPTS

e e — a

MAN -7 L - 1 I0_OPTS 1 "
° ' !

STATUS
AUTO /': CALC DOUT
e | [ e | Nour.o
—
f

ALARM_HYS

h

ALARM_TYPE !

1
I
L
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Description

Transducer scaling (XD_SCALE) is applied to the value from the channel to produce the FIELD_ VAL in percent.
The XD_SCALE units code must match the channel units code (if one exists), or the block will remain in O/S mode
after being configured. A block alarm for units mismatch will be generated. The OUT_SCALE is normally the same
as the transducer, but if L_TYPE is set to Indirect or Ind Sqr Root, OUT_SCALE determines the conversion from
FIELD_VAL to the output. PV and OUT always have identical scaling.

OUT_SCALE provides scaling for PV. The PV is always the value that the block will place in OUT if the mode is
Auto. If Man is allowed, someone may write a value to the output. The status will prevent any attempt at closed loop
control using the Man value, by setting the Limit value to Constant.

The LOW_CUT parameter has a corresponding “Low cutoff” option in the IO_OPTS bit string. If the option bit is
true, any calculated output below the low cutoff value will be changed to zero. This is only useful for zero based
measurement devices, such as flow.

The PV filter, whose time constant is PV_FTIME, is applied to the PV, and not the FIELD_VAL.

Equations

The Analog Input receive in input the Transduce Block variable Value selected with the CHANNEL. The Input Value
is represented as CHANNEL Value in the following formula.
CHANNEL_VALUE — XD_SCALE_0%

FIELD_VAL = 100 *
- XD_SCALE_100%— XD_SCALE_0%

Depending by the L_TYPE selection the following signal conversions are applied:

Direct PV = CHANNEL_VALUE

This conversion is applied when the XD_SCALE values are different from the OUT_SCALE
Indirect values
PV = FIELD_VAL% * (OUT_SCALE_100% - OUT_SCALE_0%) + OUT_SCALE_0%

IF FIELD_VAL < 0.0
PV = OUT_SCALE 0%
ELSE IF FIELD_VAL < LOW_CUT
Indirect Square Root PV = OUT_SCALE 0%
ELSE

pv = ,/Field _Val% *(OUT_SCALE_100% - OUT_SCALE_0%) + OUT_SCALE_0%

IF FIELD_VAL < 0.0
PV = OUT_SCALE 0%
ELSE IF FIELD_VAL < LOW_CUT
Indirect Square Root of the Third Power PV = OUT_SCALE 0%
ELSE

PV = 4/Field _ Valoe® * (OUT_SCALE_100% - OUT_SCALE_0%) + OUT_SCALE_0%

IF FIELD_VAL < 0.0
PV = OUT_SCALE 0%
ELSE IF FIELD_VAL < LOW_CUT
Indirect Square Root of the Fifth Power PV = OUT_SCALE 0%
ELSE

PV = \/Field _ Valoe® * (OUT_SCALE_100% - OUT_SCALE_0%) + OUT_SCALE_0%

Configuration hints

The minimum configuration for having the Al working and/or moving out from the OOS needs at least the following settings:
- CHANNEL different by 0 (uninitialized)

- XD_SCALE = OUT_SCALE

- L_TYPE = Direct
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Block Mapping

ldx Name byte [ PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 [BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View
Objects characteristics and so on
The revision level of the Static data associated with the Function Block. The revision level is
1 |ST_REV 2 R . . A : -
- incremented each time a static parameter value in the block is changed.
2 | TAG_DESC 32 R/W | The user description of the intended application of the block
3 | STRATEGY 2 RIW 'tl)'get:hztrt;';\l:)ecgky field can be used to identify grouping of blocks. This data is not checked or processed
4 | ALERT KEY 1 RIW The identification number of the plant unit. This information may be used in the host for sorting
- alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.
5 | MODE_BLK 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W | Normal — The common mode for the Actual.
6 | BLOCK ERR 2 R This parameter reflects the error status associated with the hardware or software components
— associated with a block. It is a bit string, so that multiple errors may be shown.
4 R The process variable used in block execution, expressed in XD_SCALE unit Code
7 |PV -
1 R The process variable status
4 R The block output value calculated as a result of the block execution, expressed in OUT_SCALE unit
8 |OUT code. This variable can be written only when the block is in Man MODE
1 R The block output status
1 R/W | Simulate Transducer Status
4 R/W | Simulate Transducer Value
9 | SIMULATE 1 R Current Transducer Status
4 R Current Transducer Value
1 R/W | Simulation Enable/Disable bit
4 R/W | High Range All the values are associated with the channel input value
4 R/W | Low Range When Channel = 1 or 3 The available unit codes are Pressure Unit Codes
1130 pascal 1144 grams / cm”2
1131 gigapascal 1145 Kilograms / cm”"2
1132 Megapascal 1146 inches H20 (20 deg. C)
1133 Kilopascal 1147 inches H20 (4 deg. C)
1134 Millipascal 1148 inches H20 (68 deg. F)
1135 Micropascal 1149 mm H20 (20 deg. C)
1136 Hectopascal 1150 mm H20 (4 deg. C)
1137 bar 1151 mm H20 (68 deg. F)
10 | XD_SCALE . 1138 millibar 1152 feet H20 (20 deg. C
- 2 | RAW | Unit Index 1139 Torr (0 deg. C) 1153 feet H20 E4 deg.gC))
1140 Atmosphere 1154 feet H20 (68 deg. F)
1141 Psi 1155 inches Hg
1142 Psia 1156 inches Hg (0 deg. C)
1143 Psig 1157 mm Hg
1158 mm Hg (0 deg. C)
When Channel = 2 The available unit codes are Temperature Unit Codes
1000 Kelvin 1002 Fahrenheit Degree
1001 Celsius Degree 1003 Rankine Degree
1 R/W | Decimal point
j EM E(I)%:] ;;nn;?: All the val_ues are asso_c_iated with the OUT. _ _ _
11 | OUT_SCALE > RAW TOnit Index All the units code specified by the FF are available for this Scaling. Refer
. - to the FF specs (Ref. 2) for the complete set of available unit code
1 R/W | Decimal point
1 R/W | Grant
12 | GRANT_DENY 1 RIW | Deny
Option which the user can select to alter Input and Output block processing
13 |10_OPTS 2 RIW Only the Low cutoff can be enabled/disabled
Options which the user can select for the block processing of status. The available selections are:
14 | STATUS_OPTS 2 R/W | Bit 3 — Propagate Fault Forward Bit 7 — BAD if Limited
Bit 6 — Uncertain if Limited Bit 8 — Uncertain if MAN Mode
The CHANNEL value is used to select the measurement value from the I/O block.
15 [ CHANNEL 2 R/W | Channel 0 = Not Initialized Channel 2 = Sensor Temp.
Channel 1 = Pressure Channel 3 = Static Press.
Linearisation Type. The selectable STANDARD types are:
1 Direct
2 Indirect
16 |L_TYPE 1 R/W | 3 Indirect Square Root

The selectable ENHANCED types are:

4 Indirect Square Root Third Power (X3’2)
5 Indirect Square Root Fifth Power (X*?)
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Limit used in square root processing. A value of zero percent of scale is used in block processing if
17 | LOW_CUT 4 R/W | the transducer falls below this limit, in % of scale.
The features may be used to eliminate noise near zero for a flow sensor
18 |PV_FTIME 4 RIW Time constant of a single exponentigl filter f_or the PV, expressed in seconds. This is the time
necessary for reach the 63% of the variation in input.
4 R The percent of the _vall_Je from the Transd_uce_r block or from the simulation value, when enabled,
19 | FIELD_VAL before the characterisation (L_TYPE) and Filtering (PV_FTIME).
1 R Field Value Status
This alert is generated by any change to the static data
1 R/W | Unacknowledged
1 R Update State
20 | UPDATE_EVT 8 R Time Stamp: The date and time of when the alert was generated
2 R Static Revision
2 R Relative Index
The block alarm is used for all configuration, hardware, connection failure or system problems in the block. The
cause of the alert is entered in the subcode field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may be
reported without clearing the Actve Status, if the subcode has changed
21 | BLOCK_ALM 1 R/W | Unacknowledged
1 R Alarm State
8 R Time Stamp: The date and time of when the alert was generated
2 R Subcode
1 R Value
The summary alarm is used for all process alarm in the block. The cause of the alert is entered in the subcode field.
The first alert to become active will set the Active Status in the status parameter. As soon as the Unreported status is
cleared by the alert reporting task, another block alert may be reported without clearing the Actve Status, if the
subcode has changed
22 | ALARM_SUM > R I Current
2 R Unacknowledged
2 R Unreported
2 R/W | Disabled
23 | ACK_OPTION 2 R/W | Used to set auto acknowledgment of the alarms
Amount the PV must return within the alarm limit before the alarm condition clears. Alarm Hysteresis
24 | ALARM_HYS 4 RIW is expressed as percent of the OUT_SCALE span.
25 | HI_HI PRI 1 R/W | Priority of the High High Alarm
The setting of the High High Limit producing the High High Alarm. This value is expressed in
26 |HIL_HI_LIM 4 RIW OUT_SCALE Unit Code i i
27 | HI_PRI 1 R/W | Priority of the High Alarm
28 |HI_LIM 4 RIW ‘I(;t;zesetting of the High Limit producing the High Alarm. This value is expressed in OUT_SCALE Unit
29 | LO PRI 1 R/W | Priority of the Low Alarm
30 [LO LM 4 RIW '(I;t;zesetting of the Low Limit producing the Low Alarm. This value is expressed in OUT_SCALE Unit
31 |LO_LO PRI 1 R/W | Priority of the Low Low Alarm
The setting of the Low-Low Limit producing the Low-Low Alarm. This value is expressed in
82 |LO_LO_LiM 4 RIW OUT_SCALE Unit Code i i
The Critical HIGH Alarm data
1 R/W | Unacknowledged
1 R | Alarm State
33 | HL_HI_ALM 8 R | Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated
The Advisory HIGH Alarm data
1 R/W | Unacknowledged
1 R Alarm State
34 | HLALM 8 R Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated
The Advisory LOW Alarm data
1 R/W | Unacknowledged
1 R Alarm State
35 | LO_ALM 8 R Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated
The Critical LOW Alarm data
1 R/W | Unacknowledged
1 R Alarm State
36 |LO_LO_ALM 8 R Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated

28




ENHANCED PARAMETERS
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OUT_D

R/IW

Digital Output Value set when the measure, OUT float value, over-cross the thresholds selected with
the ALARM_TYPE.

The ALARM_HYS enter in the calculation for setting and clearing the Digital state in order to avoid
continuous changing whenever the Out Float value is around to the ALARM Threshold.

Only when the MODE in MANUAL this variable is R/W

Digital Output Status
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ALARM_TYPE

R/IW

Variable for the selection of the Al limits to be used as threshold for producing the Digital output.
More thresholds/limits can be selected together. The correspondent bit set to 0 disable the
thresholds, the correspondent bit set to 1 enable the thresholds. They are:

Bit 0 — HI_HI_LIM

Bit 1 — HI_LIM
Bit2 - LO_LIM

Bit 3—LO_LO _LIM

Supported Modes

» 0O0S, MAN, AUTO

& When the RB is Out of Service, the Analog Input Block is forced in Out of Service too.

Diagnosis
The ANALOG INPUT supports the following errors:
Conditions Possible Reasons effect on the OUT Status LCD
(for All or AI2 OUT)
*  CHANNEL = 0 (uninitialized) ERROR CONDITION
= L_TYPE =0 (uninitialized) me——
= XD SCALE != OUT SCALE and When the Block Configuration Error is set, the Al
Block LIN_TYPE = DIRECT cannot exit from OOS and the OOS condition is also

Configuration
error

=  XD_SCALE unit code !=
TB_Primary_Value_Range unit.

. The FBAP doesn't include the Al
or it has not been correctly
downloaded in the transmitter.
Execution time =0

set in the Al Block Error.

In this case the OUT_STATUS = BAD-O0S
overrides the BAD-Configuration Error

Allval | |
CON_ERR | |

Simulate active

The Simulation has been set with the
HW switch and the
SIMULATE_EN/DIS = Active

The OUT_STATUS is produced as result of the
normal calculation within the Al block but starting from
a simulated Status instead of the real TB Status

Input
Failure/process
variable has
BAD status

The value in input coming from the TB
has BAD Status.

IF STATUS_OPTS-Propagate Fault Forward = Set:

. BAD Sensor Fail

. BAD Device Fail
Received in input from the TB are produced also as Al
OUTPUT Status. All the other BAD status are
propagated as:

= BAD-not specific.
IF STATUS_OPTS-Propagate Fault Forward = Clear:
All the BAD status are propagated as

= BAD-not specific

Out-of-Service

The Actual_Mode is OUT OF
SERVICE

The OUT_STATUS is BAD-OOS. In case of
concomitance with other conditions because this is the
High priority Status condition
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Additional indications VALID ONLY FOR ANALOG INPUT BLOCKS are:

Conditions Description effect on the OUT Status LCD
NORMAL DISPLAY
IF OUT_VALUE > OUT_SCALE 100% | In the normal ABB
displaying

OR

IF OUT_VALUE < OUT_SCALE 0%

sequence, the
STATUS appears
as UNCERTAIN

UNCERTAIN — engineering unit range
violation-Not Limited

<Out value>
UNCERT

a B0
F4

IF OUT_VALUE > HI_HI_LIM

In the normal
displaying
sequence, a
double arrow UP
appears in the top
right corner
together with the
Value

IF ACK_OPTION Bit 2 = Set and HI_HI_PRI >=
3 or <=7 =» OUT Status = GOOD_NC - Active
Advisory Alarm-Not Limited

IF ACK_OPTION Bit 2 = Set and HI_HI_PRI > 7
= OUT Status = GOOD_NC — Active Critical
Alarm-Not Limited

IF ACK_OPTION Bit 2 = Clear and HI_HI_PRI
>= 3 or <= 7 = OUT Status = GOOD_NC —
Unacknowledged Advisory Alarm-Not Limited

IF ACK_OPTION Bit 2 = Clear and HI_HI_PRI
> 7 =» OUT Status = GOOD_NC —
Unacknowledged Critical Alarm-Not Limited

NORMAL DISPLAY

ABB

<Out value>R
Kpa

]

=

IF OUT_VALUE < LO_LO_LIM

In the normal
displaying
sequence, a
double arrow
DOWN appears in
the top right
corner together
with the Value

IF ACK_OPTION Bit 4 = Set and LO_LO_PRI
>= 3 or <= 7 = OUT Status = GOOD_NC —
Active Advisory Alarm-Not Limited

IF ACK_OPTION Bit 4 = Setand LO_LO_PRI >
7 =» OUT Status = GOOD_NC — Active Critical
Alarm-Not Limited

IF ACK_OPTION Bit 4 = Clear and LO_LO_PRI
>= 3 or <= 7 = OUT Status = GOOD_NC —
Unacknowledged Advisory Alarm-Not Limited

IF ACK_OPTION Bit 4 = Clear and LO_LO_PRI
> 7 =» OUT Status = GOOD_NC —
Unacknowledged Critical Alarm-Not Limited

NORMAL DISPLAY

ABB

<Out value>¥
Kpa
L.,

]

|
o,

J
*

IF OUT_VALUE < LO_LIM

In the normal
displaying
sequence, a single
arrow DOWN
appears in the top
right corner
together with the
Value

IF ACK_OPTION Bit 5 = Set and LO_PRI >=3
or <=7 =» OUT Status = GOOD_NC - Active
Advisory Alarm-Not Limited

IF ACK_OPTION Bit 5 = Set and LO_PRI > 7
= OUT Status = GOOD_NC — Active Critical
Alarm-Not Limited

IF ACK_OPTION Bit 5 = Clear and LO_PRI >=
3 or <=7 =» OUT Status = GOOD_NC —
Unacknowledged Advisory Alarm-Not Limited

IF ACK_OPTION Bit 5 = Clear and LO_PRI > 7
= OUT Status = GOOD_NC —
Unacknowledged Critical Alarm-Not Limited

NORMAL DISPLAY

ABB

<Out value>V
Kpa
[

a =]
=

IF OUT_VALUE > HI_LIM

In the normal
displaying
sequence, a single
arrow UP appears
in the top right
corner together
with the Value

IF ACK_OPTION Bit 3 = Set and HI_PRI >= 3
or <=7 =» OUT Status = GOOD_NC - Active
Advisory Alarm-Not Limited

IF ACK_OPTION Bit 3 =Set and HI_PRI >7 =2
OUT Status = GOOD_NC — Active Critical
Alarm-Not Limited

IF ACK_OPTION Bit 3 = Clear and HI_PRI >= 3
or <=7 =» OUT Status = GOOD_NC -
Unacknowledged Advisory Alarm-Not Limited

IF ACK_OPTION Bit 3 = Clear and HI_PRI > 7
= OUT Status = GOOD_NC —
Unacknowledged Critical Alarm-Not Limited

NORMAL DISPLAY

ABB

<Out value>A\
Kpa

0 50
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OUT Status

The Al OUT Status byte supports the following conditions:

Quality Substatus Limits
Dec [Hex]Gr |Gr [QS |QS [QS |QS |Qu [Qu STATUS_OPTS DESCRIPTIONS
20 |28 [2° 2% 2% |22 |2t |2°
0 00 |0 0 = bad
64 |40 |O 1 = uncertain
128 180 |1 0 = good (Not
Cascade)
BAD
Eg?\?vgggtf g?etgtr The value in input at the Al has BAD status
0 00 |O 0 0 |0 0 0 |x X = non-specific BAD if Limited = The value in input at the Al has status limit
Set B set “low limited” or *“high limited” or
“constant”
12 loc lo 0 0 0 1 1 — device failure Propagate Fault The value in input at the Al has BAD-
- Forward = Set Device Failure status
16 10 lo 0 0 1 0 0 - sensor failure Propagate Fault The value in input at the Al has BAD-
- Forward = Set Sensor Failure status
28 [1C |0 0 0 1 1 1 = out of service The AI-MODE_BLK.ACTUAL = O0S
UNCERTAIN
The wvalue in input at the Al has
UNCERTAIN status
64 (40 |O |1 [0 O (O |O = non-specific . The value in input at the Al has status limit
tjlﬁ(l:tEdRIAslelz\tl if set “low limited” or “high limited” or
- “constant”. See NOTE A Below
72 a8 o |1 [o |o [1 |o = substitute set wﬁfig'\‘ ifMan | 10 MODE_BLK.ACTUAL of the Al = MAN
The OUT Value is outside the OUT_SCALE
range values.
IF OUT > OUT_SCALE100% OR
OUT < OUT_SCALE0%
_ . . . Status = UNCERTAIN - engineering
84 |54 lo [1 |o |1 |o |1 |x |x ‘f;‘r?";e\‘figﬁgigﬂ't unit range violation-Not limited
9 In case of reverse range, See NOTE B
IF OUT < OUT_SCALE100% OR
OUT > OUT_SCALE0%
Status = UNCERTAIN - engineering
unit range violation-Not limited
GOOD_NC
128 80 |1 0 0 0 0 0 - ok The value in input at the Al has GOOD_NC
status
When an Al BLOCK_ERR condition is set,
= active block ACK_OPTION = if the Al goes in OOS, the OUT status
132184 11 0 0 0 0 1 alarm set cannot be set to GOOD_NC.actve block
alarm. See NOTE C below
s . _ The OUT_VALUE is outside the limits
13688 |1 o |o |0 [1 |o ;Igfrﬂve advisory SAeCtK—OPT'ON = | (H_HI, HI, LO, LO_LO) and the priority of
the limits is between 3 and 7
s " _ The OUT_VALUE is outside the limits
140|ec |1 |o |o |o |1 |1 v critical SAeCtK—OPT'ON = | Hi_H1, HITLO, LO_LO) and the priority of
the limits is between 8 and 15
When an Al BLOCK_ERR condition is set,
= unack block ACK_OPTION = if the Al goes in OOS, the OUT status
144190 11 0 0 L 0 0 alarm clear cannot be set to GOOD_NC.unack block
alarm. See NOTE C below
_ . _ The OUT_VALUE is outside the Ilimits
14894 |1 |o |o |1 |o |1 ;Ig:‘nﬁc" advisory gg;—OPT'ON = | (HLHI, HITLO, LO_LO) and the priority of
the limits is between 3 and 7
_ . _ The OUT_VALUE is outside the limits
152|198 |1 o o [1 |1 o ;Ig:‘nﬁ‘c" critical gg;—OPT'ON = | (HLHI, HITLO, LO_LO) and the priority of
the limits is between 8 and 15
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NOTE A:

When the Transducer Block value goes outside the Range Limits, it should be Limited at the Range Limit high or

low, and the Status should be set to GOOD_NC- High Limited or Low Limited.

NOTE B:

test of the OUT value with the range values is inverted.

NOTE C:

Troubleshooting

The XD_SCALE and/or OUT_SCALE can be set with EU0% value greater than EU100% value. In this case the

This status can be set only if the specific Al Block_Err condition doesn’t force the Al to OOS

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be
removed from OOS mode

The Target Mode is set to OOS

Set the Target Mode to something different by
00s

The Configuration Error bit is set in the
BLOCK_ERR

- Set the CHANNEL to a valid value different by 0

- Set L_TYPE = DIRECT - If XD_SCALE =
OUT_SCALE

Set LIN_TYPE = INDIRECT or IND.SQ ROOT
> if XD_SCALE different by OUT_SCALE

- Set XD_SCALE unit = TPB Primary Value
Range unit.

The RESOURCE BLOCK is not in
AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download
it to the devices

The Block cannot be
switched in AUTO mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO

The OUT Status has the Limit
bits (0, 1) set to Constant

The Actual Mode is set to MAN

Set the Target Mode to AUTO

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the
Reports bit Set

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK

LIM_NOTIFY value is
MAX_NOTIFY value

less of the

Set the value of LIM_NOTIFY equal, at least, to
the MAX_NOTIFY value

STATUS_OPTS has the Propagate
Fault Forward bit Set

This bit should be cleared for producing the alarm
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Enhanced-PID FUNCTION BLOCK
Overview

The PID block is key to many control schemes and is used almost universally, with the exception of PD, which is
used when the process itself does the integration. As long as an error exists, the PID function will integrate the
error, which moves the output in a direction to correct the error. PID blocks may be cascaded when the difference in
process time constants of a primary and secondary process measurement makes it necessary or desirable.
The PID receives in input the value produced in output from an upstream function block like Analog Input, and
provides to apply the algorithm with the Proportional, Integral, Derivative contribute as previously configured.

N ——-
BKCAL_IM —
CAS_IN —— ——WwBKCAL_OUT
RCAS_IN —— - W CUT
ROUT_IN ——m ———WRCAS QUT
TRE_IN. D — L eROUT_CUT
TRE_VAL ——
FF_WAL —
Block Diagram
BHCAL_OUT BKCAL_IN
r%c;.z_-:nu‘ FF_'«.'.-'-‘-__| ROUT_IM —l I_RGJT_DL.T
CAS N . Setpoint Bypass Feed Forward Cutput .
=" Thlsp_maTE_DN| [| BvPass FF_SCALE OUT_HILLIM | |
i | 5P RATE_UPH FF_GAIN CUT LO_LIM [H—ouT
man gt | SP_HI_LTM i
RCAS_IN i | SP_LO_LIM Control :
i | | zam i
{ RESET i
sP W= i
Eﬁ'é;“;“‘ Status
i EKCAL_HYS i
: Filter i :
Wy Frive Fv i
Alarm Output Track
i . utput Trac i
i HIILD i
i | MODE || DEV TRE_SCALE :
| | sHED_OPT = i
TRK_IN_D
TRK_VAL

Description

The Process Value to be controlled is connected to the IN input. This value is passed through a filter whose time
constant is PV_FTIME. The value is then shown as the PV, which is used in conjunction with the SP in the PID
algorithm. A PID will not integrate if the limit status of IN is constant. A full PV and DV alarm sub-function is
provided. The PV has a status, although it is a Contained parameter. This status is a copy of IN’s status unless IN is
good and there is a PV or block alarm. The full cascade SP sub-function is used, with rate and absolute limits.
There are additional control options which will cause the SP value to track the PV value when the block is in an
actual mode of IMan, LO, Man or ROut. Limits do not cause SP-PV tracking.

There is a switch for BYPASS, which is available to the operator if the Bypass Enable control option is true. Bypass
is used in secondary cascade controllers that have a bad PV. The Bypass Enable option is necessary because not
all cascade control schemes will be stable if BYPASS is true. BYPASS can only be changed when the block mode
is Man or O/S. While it is set, the value of SP, in percent of range, is passed directly to the target output, and the
value of OUT is used for BKCAL_OUT. When the mode is changed to Cas, the upstream block is requested to
initialize to the value of OUT. When a block is in Cas mode, then on the transition out of bypass, the upstream block
is requested to initialize to the PV value, regardless of the “Use PV for BKCAL_OUT” option.
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GAIN, RESET, and RATE are the tuning constants for the P, |, and D terms, respectively. Gain is a dimensionless
number. RESET and RATE are time constants expressed in seconds. There are existing controllers that are tuned
by the inverse value of some or all of them, such as proportional band and repeats per minute. The human interface
to these parameters should be able to display the users preference.

The Direct Acting control option, if true, causes the output to increase when the PV exceeds the SP. If false, the
output will decrease when the PV exceeds the SP. It will make the difference between positive and negative
feedback, so it must be set properly, and never changed while in an automatic mode. The setting of the option must
also be used in calculating the limit state for BKCAL_OUT.

The output supports the feed forward algorithm. The FF_VAL input brings in an external value which is proportional
to some disturbance in the control loop. The value is converted to percent of output span using the values of
parameter FF_SCALE. This value is multiplied by the FF_GAIN and added to the target output of the PID algorithm.
If the status of FF_VAL is Bad, the last usable value will be used, because this prevents bumping the output. When
the status returns to good, the block will adjust its integral term to maintain the previous output.

The output supports the track algorithm.

There is an option to use either the SP value after limiting or the PV value for the BKCAL_OUT value.

Equations

The algorithm applied is as in the following formula:

1 RATE - s

OUT =GAIN -{(BETA- SP—PV)+————(SP—PV)+ (GAMMA. SP — p\/)}r FE VAL
RESET - s Tl RATE-s+1

Where the standard variables are:

GAIN: Proportional Gain Value

RESET: Integral action Time constant in seconds

s: Laplace operator

RATE: Derivative action time constant in seconds
FF_VAL: Feed-forward contribution from the feed-forward input
SP: Setpoint

PV: Process Variable

And the enhanced variables are:

T1_RATE: Derivative 1% order filter
BETA: Setpoint weight proportional part [0...1]
GAMMA: Setpoint weight derivative part [0...1]

Configuration hints

The minimum configuration for having the PID working and/or moving out from the OOS needs at least the following settings:
- OUT_HI_LIM > OUT_LO_LIM
- SP_HI_LIM>SP_LO LIM
- BYPASS = OFF
- SHED_OPT = Normal Shed Normal Return
- GAIN >0

Block Mapping

Idx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 | BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View

Objects characteristics and so on

The revision level of the Static data associated with the Function Block. The revision level is

1 |ST_REV 2 R incremented each time a static parameter value in the block is changed.

2 | TAG_DESC 32 R/W | The user description of the intended application of the block

3 | STRATEGY 2 RIW ‘ll)'cttehsetrgtéecgky field can be used to identify grouping of blocks. This data is not checked or processed
4 | ALERT KEY RIW ;’geﬁn:dser;ttlélcanon number of the plant unit. This information may be used in the host for sorting

R/W | Target — The selected mode from the operator.

R Actual — The mode the block is currently in.
R/W | Permitted — Allowed modes that the target may take on
R/W | Normal — The common mode for the Actual.

5 | MODE_BLK

This parameter reflects the error status associated with the hardware or software components

6 | BLOCK_ERR associated with a block. It is a bit string, so that multiple errors may be shown.

R | The process variable used in block execution, expressed in PV_SCALE Unit Code

7 [PV -
R | The process variable status

NS
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SP

R/W

The analog Set Point value of this block, expressed in PV_SCALE Unit Code

RIW

The analog Set Point status of this block

ouT

The block output value calculated as a result of the block execution, expressed in OUT_SCALE unit
code. This variable can be written only when the block is in Man MODE

The block output status

10

PV_SCALE

RIW

High Range

RIW

Low Range All the values are associated with the PV

RIW

Unit Index

RIW

Decimal point

11

OUT_SCALE

RIW

High Range

RIW

Low Range All the values are associated with the OUT

RIW

Unit Index

RIW

Decimal point

12

GRANT_DENY

RIW

Grant

NN N E N SN ENEES

RIW

Deny

13

CONTROL_OPTS

RIW

Options the user may select to alter the calculation done in a control loop. They are:
bit 0 — Bypass enabled bit 7 — Track enable
bit 1 — SP-PV track in MAN bit 8 — Track in Manual
bit 2 — SP-PV track in Rout bit 9 — Use PV for BKCAL_OUT
bit 3 — SP-PV track in LO or IMAN bit 12 — Obey limits if CAS or RCAS
bit 4 — SP track retained target bit 13 — No out limits in Manual
bit 5 — Direct acting

14

STATUS_OPTS

RIW

Options the user can select for block processing of status. They are:
bit 0 — Initiate Fault Sate if BAD IN bit 5 — Target to Manual if BAD IN
bit 1 — Initiate Fault Sate if BAD CAS_IN bit 9 — Target AUTO if BAD CAS_IN
bit 2 — Use Uncertain as Good

15

IN

R/W

The Primary Input Value for the block coming from another block. Expressed in PV_SCALE Unit

=

R/W

The Primary Input Status

16

PV_FTIME

N

RIW

Time constant of a single exponential filter for the PV, expressed in seconds. This is the time
necessary for reach the 63% of the variation of IN value.

17

BYPASS

RIW

The normal control algorithm may be bypassed trough this parameter. When bypass is set, the set
point value (in percent) will be directly transferred to the output.

18

CAS_IN

R/W

Remote set point value from another block. Expressed in PV_SCALE Unit Code

R/W

Remote set point status from another block

19

SP_RATE_DN

IO I NS N

RIW

Ramp rate for downward SP changes. When the ramp rate is set to zero the SP is used
immediately. Expressed in PV_SCALE Unit Code per seconds

20

SP_RATE_UP

RIW

Ramp rate for upward SP changes. When the ramp rate is set to zero the SP is used immediately.
Expressed in PV_SCALE Unit Code per seconds

21

SP_HI_LIM

RIW

The Highest Set Point value allowed. Expressed in PV_SCALE Unit Code

22

SP_LO _LIM

R/W

The Lowest Set Point value allowed. Expressed in PV_SCALE Unit Code

23

GAIN

RIW

The proportional gain value.

24

RESET

R B B

RIW

The integral time constant, in seconds per repeat.

25

BAL_TIME

N

R/W

The specified time for the internal working value of bias to return to operator set bias. Also used to
specify the time constant at which the integral term will move to obtain balance when the output is
limited and the mode is AUTO, CAS, or RCAS. Expressed in seconds

26

RATE

R/W

The derivative action time constant expressed in seconds

27

BKCAL_IN

RIW

The analog input value from another block’s BKCAL_OUT output that is used to prevent reset
windup and to initialize the control loop. Expressed in OUT_SCALE Unit Code

RIW

Back Calculation Input Status

28

OUT_HI_LIM

R/W

The max. Output value allowed. Expressed in OUT_SCALE Unit Code

29

OUT LO LIM

RIW

The min. Output value allowed. Expressed in OUT_SCALE Unit Code

30

BKCAL_HYS

IO NS N SN NG NS

The amount that the output must change away from its output limit before the limit status is turned
off. Expressed as percent of the OUT_SCALE span

31

BKCAL_OUT

The value required by an upper block’s BKCAL_IN so that the upper block may prevent reset
windup and provide bumpless transfer to closed control loop. Expressed in PV_SCALE Unit Code

Back Calculation Status

32

RCAS_IN

R/W

Target setpoint value provided by a supervisory host. Used when mode is RCAS. Expressed in
PV_SCALE Unit Code.

RIW

RCAS_IN Status

33

ROUT_IN

R/W

Target output value provided by a supervisory host. Used when the mode is ROUT. Expressed in
OUT_SCALE Unit Code

RIW

ROUT_IN Status

34

SHED_OPT

NN RS

R/W

Define actions to be taken on remote control device timeout

35

RCAS_OUT

N

Block setpoint Value after ramping — provided by a supervisory host for back calculations and to
allow action to be taken under limiting conditions or mode change. Used when mode is RCAS.
Expressed in PV_SCALE Unit Code

RCAS_OUT Status

36

ROUT_OUT

Block output Value provided to a supervisory host for a back calculation to allow action to be taken
under limiting conditions or mode change. Used when mode is ROUT. Expressed in OUT_SCALE
Unit Code

ROUT_OUT Status
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37

TRK_SCALE

R/W

High Range

R/W

Low Range

R/W

- All the values are associated with the external tracking value TRK_VAL
Unit Index

R/W

Decimal point

38

TRK_IN D

RIW

Discrete input used to initiate ext. tracking of the block output to the value specified by TRK_VAL

39

TRK_VAL

R/W

This input is used as track value when external tracking is enabled by TRK_IN_D. Expressed in
TRK_SCALE Unit Code.

RIW

Tracking Status

40

FF_VAL

R/W

The Feed-Forward Control Value. Expressed in FF_ SCALE Unit Code

R/W

The Feed-Forward Control Status

41

FF_SCALE

RIW

High Range

RIW

Low Range

RIW

- All the values are associated with the feed forward value FF_VAL
Unit Index -

RIW

Decimal point

42

FF_GAIN

[ NS TSN Y FN ) TS NG PO D NG T Y TSN INY FNY S

R/W

The gain that the feed forward input is multiplied by before it is added to the calculated control loop.

43

UPDATE_EVT

—
=
(%]

alert is ge

nerated by any change to the static data

RIW

Unacknowledged

R

Update State

R

Time Stamp: The date and time of when the alert was generated

N[O |-

R

Static Revision

2

R

Relative Index

44

BLOCK_ALM

The block alarm is used for all configuration, hardware, connection failure or system problems in the block. The
cause of the alert is entered in the subcode field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may
be reported without clearing the Active Status, if the subcode has changed

RIW

Unacknowledged

R

Alarm State

R

Time Stamp: The date and time of when the alert was generated

N[O |-

R

Subcode

1

R

Value

45

ALARM_SUM

The summary alarm is used for all process alarm in the block. The cause of the alert is entered in the subcode
field. The first alert to become active will set the Active Status in the status parameter. As soon as the Unreported
status is cleared by the alert reporting task, another block alert may be reported without clearing the Actve Status, if
the subcode has changed

R

Current

R

Unacknowledged

R

Unreported

R/W

Disabled

46

ACK_OPTION

R/W

Used to set auto acknowledgment of the alarms

47

ALARM_HYS

R/W

Amount the PV must return within the alarm limit before the alarm condition clears. Alarm
Hysteresis is expressed as percent of the OUT_SCALE span.

48

HI_HI_PRI

RIW

Priority of HI_ HI_ ALM

49

HI_HI_LIM

RIW

The setting of the High-High Limit producing the High-High Alarm. Expressed in OUT_SCALE Unit

50

HI_PRI

R/W

Priority of HI_ALM

51

HI_LIM

RIW

The setting of the High Limit producing the High Alarm, expressed in OUT_SCALE Unit

52

LO_PRI

R/W

Priority of LO_ALM

53

LO LIM

RIW

The setting of the Low Limit producing the Low Alarm, expressed in OUT_SCALE Unit

54

LO_LO_PRI

R/W

riorita of LO LO ALM

55

LO LO LIM

RIW

The setting of the Low-Low Limit producing the Low-Low Alarm, expressed in OUT_SCALE Unit

56

DV_HI_PRI

R/W

The Priority of DV_HI_ALM

57

DV_HI_LIM

RIW

The setting of the Deviation High Limit producing the Deviation High Alarm, expressed in
OUT_ SCALE Unit

58

DV_LO PRI

RIW

The Priority of DV_LO ALM

59

DV_LO_LIM

R/W

The setting of the Deviation Low Limit producing the Deviation Low Alarm, expressed in
OUT_SCALE Unit

60

HI_HI_ALM

L
=3
I

igh Alarm data

R/W

Unacknowledged

R

Alarm State

R

Time Stamp: The date and time of when the alert was generated

R

Subcode

Arnlo|r[RE] & [k & [R]aR]aR|RR[aF] & N[NNI

R

Value: The date and time of when the alert was generated

61

HI_ALM

L
&
=

>

larm data

R/W

Unacknowledged

Alarm State

Time Stamp: The date and time of when the alert was generated

Subcode

ININIECCI N T

pelpulpel o)

Value: The date and time of when the alert was generated
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Low Alarm data

1 R/W | Unacknowledged

1 R Alarm State

62 | LO_ALM 8 R Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated

Low Low Alarm data
1 R/W | Unacknowledged
1 R Alarm State
3 |LoLoAM 8 R | Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated

Deviation High Alarm data
1 R/W | Unacknowledged

1 R Alarm State

64 | DV_HLALM 8 R | Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated

Deviation Low Alarm data
1 R/W | Unacknowledged

1 R | Alarm State
65 |DV_LO_ALM 8 R | Time Stamp: The date and time of when the alert was generated
2 R Subcode
4 R Value: The date and time of when the alert was generated
ENHANCED PARAMETERS
66 | T1I_RATE 4 R/W | Derivative 1st order filter
67 | BETA 4 R/W | Set-point weight proportional part
68 | GAMMA 4 R/W | Set-point weight derivative part

Supported Modes
» 0O0S, IMAN, MAN, AUTO, CAS, RCAS, ROUT, LO

& When the RB is Out of Service, the PID Blocks forced in Out of Service too.

Diagnosis

The PID supports the following errors:

Conditions Possible Reasons effect on the OUT_Status LCD
(for PID OUT)

ERROR CONDITION

= SHED_OPT = 0 (uninitialized) ABS

= BYPASS = 0 (uninitialized) BAD + Out Of Service
*  OUT_HI_LIM=<OUT_LO_LIM See Note A
» SP_HI_LIM=<SP_LO_LIM

PIDOut |
CON_ERR | i

O 0 0 Y
) k3 A

Block Configuration error

Local Override Actual Mode = Local Override NO EFFECT NORMAL DISPLAY

Input Failure/process

variable has BAD status BAD quality Status in input at the PID_IN. Depends by the STATUS_OPTS NORMAL DISPLAY

ERROR CONDITION

ABE

PID Out
| | oos

Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-
Configuration Error Status is overridden by the Bad-Out Of Service Status.
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OUT Status

The OUT Status can be affected by the setting of the STATUS_OPTS

Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be
removed from OOS mode

The Target Mode is not set different of
00Ss

Set the Target Mode to something different by
00Ss

The Configuration Error bit is set in the
BLOCK_ERR

- Setthe OUT_HI_LIM > OUT_LO_LIM

- Setthe SP_HI_LIM>SP_LO_LIM

- Set BYPASS to ON or OFF but different by 0
(uninitialized)

- Set SHED_OPT different by 0

The RESOURCE BLOCK is not in
AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download
it to the devices

The Block cannot be
removed from IMAN mode

Something wrong in the BKCAL_IN

- The Status received in input of the
BKCAL_IN is BAD Not Connected. Configure
the link with the downstream block

- The downstream block is producing a BAD
status or Not Invited. Check the reason on
the downstream block

The Block cannot be
switched in AUTO mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO

Something wrong in the IN

- The Status received in input of the IN is BAD
Not Connected. Configure the link with the
upstream block

- The upstream block is producing a BAD
status or Not Invited. Check the reason on
the upstream block

The Block cannot be
switched in CAS mode

The Target Mode is not set to

CASCADE

Set the Target Mode to CASCADE

Something wrong in the CAS_IN

- The Status received in input of the CAS_IN is
BAD Not Connected. Configure the link of the
CAS_IN with another block

- The upstream block is producing a BAD
status or Not Invited. Check the reason on
the upstream block

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the
Reports bit Set

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK

LIM_NOTIFY value is less of the
MAX_NOTIFY value

Set the value of LIM_NOTIFY equal, at least, to
the MAX_NOTIFY value

STATUS_OPTS has the Propagate
Fault Forward bit Set

This bit should be cleared for producing the alarm
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ARITHMETIC FUNCTION BLOCK

Overview

This block is designed to permit simple use of popular measurement math functions. The user does not have to
know how to write equations. The math algorithm is selected by name, chosen by the user for the function to be
done.

The following algorithms are available:

1. Flow compensation, linear.
2. Flow compensation, square root.
3. Flow compensation, approximate.
4. BTU flow.
5. Traditional Multiply Divide.
6. Average.
7. Traditional Summer.
8. Fourth order polynomial.
9. Simple HTG compensated level.
S —
V10—
IN_1 > AR -OUT
_2——>
mN3i—>
Block Diagram
RANGE_LO
RANGE_HI AFRITH_TYFE
g ¥ sa e
I~ RANGE B l OUT_HI_LIM

EXTENSION —l_
IN_LO | FUNCTION

rl BT T T
. T 1 - BIAT D7 1 GADT Tf 1 = ALGORITHM YCAT oUT
IN_1 o @ 1-BLAS I B GATN_IN_| |—— ontT } —?aﬁ:_. | j

)
L2
IN_? ——+|D¥_2+BIAS_IN_3)* GAIN_IN_2|—
T & 3 .
IN_3 ——-|-I‘:_5—E'_J.E_D:_5]' GAD_DN_3 =

T ol =

GADN_IN i BIAS IN_i COMP_HI_LDM

Description

The AR block is intended for use in calculating measurements from combinations of signals from sensors. It is not
intended to be used in a control path, so it does not support control status propagation or back calculation. It has no
process alarms.

The block has 5 inputs. The first two are dedicated to a range extension function that results in a PV, with status
reflecting the input in use.

The remaining three inputs are combined with the PV in a selection of four term math functions that have been
found useful in a variety of measurements. The inputs used to form the PV should come from devices with the
desired engineering units, so that the PV enters the equation with the right units. Each of the additional inputs has a
bias and gain constant. The bias can be used to correct for absolute temperature or pressure. The gain can be
used to normalize terms within a square root function. The output also has gain and bias constants for any further
adjustment required. The range extension function has a graduated transfer, controlled by two constants referenced

39




to IN. An internal value, g, is zero for IN less than RANGE_LO. It is one when IN is greater than RANGE_HI. It is
interpolated from zero to one over the range of RANGE_LO to RANGE_HI. The equation for PV follows:
PV=g*IN+(1-g)*IN_LO

If the status of IN_LO is unusable and IN is usable and greater than RANGE_LO, then g should be set to one. If the
status of IN is unusable, and IN_LO is usable and less than RANGE_HI, then g should be set to zero. In each case
the PV should have a status of Good until the condition no longer applies. Otherwise, the status of IN_LO is used
for the PV if g is less than 0.5, while IN is used for g greater than or equal to 0.5. An optional internal hysteresis may
be used to calculate the status switching point.

Six constants are used for the three auxiliary inputs. Each has a BIAS IN_i and a GAIN_IN_i. The output has a
BIAS and a GAIN static constant. For the inputs, the bias is added and the gain is applied to the sum. The result is
an internal value called t_i in the function equations. The equation for each auxiliary input is the following:

t i =(IN_i + BIAS_IN_i) * GAIN_IN_i
The flow compensation functions have limits on the amount of compensation applied to the PV, to assure graceful
degradation if an auxiliary input is unstable. The internal limited value is f.

Equations
With the ARITH_TYPE it is possible select the following algorithms:

Function
ouT = (f * PV *GAIN + BIAS)

Algorithm Type Description

Flow Compensation

Linear Used for density compensation of Volume flow

t o
Where f = t_ is limited

OuT = f * PV *GAIN +BIAS

Where f = for Volumetric Flow is limited

For the calculatlon of the Volumetric Flowt 3=2
The compressibility factor Z can be set writing into the IN_3

Usually: a constant value Z or can be calculated by a previous block
Flow Compensation - IN_1is pressure = (t_1) linked in the IN_3.
Square Root - IN_2 is temperature = (t_2) OUT = f * PV *GAIN + BIAS

- IN_3 is the compressibility factor Z = (t_3)

t 1=t _
Where f = for Mass Flow is limited

In case it would be necessary produce the Mass Flow, the

compressibility factor Z must be set as into the IN_3 as 2 .

Both IN_1 and IN_2 would be connected to the

same temperature

NOTE:

- The Square Root of the third power can be
achieved connecting the input to IN and IN_1.

- The Square Root of the fifth power can be
achieved connecting the input to IN, IN_1, IN_3.

ouT = (f * PV *GAIN +BIAS)

Where f =\It_1*t_2*t_32 is limited

ouT = (f * PV *GAIN +BIAS)
Where f =t 1-t 2is limited
ouT = (f * PV *GAIN + BIAS)

Flow Compensation
Approximate

- IN_1 is the inlet temperature

BTU Flow - IN_2 is the outlet temperature

Traditional Multiply
Divide

t_1 L
Where f = t_ +1t_3is limited

PV+t 1+t 2+t 3
OouT = = = =

Average f

*GAIN +BIAS

f =number of inputs used in computation
out= (PV +t_1+t_2+t_3)*GAIN +BIAS

Traditional Summer

Egryrg;gir:ler tAOI(I‘:]Ierlﬂzf's except IN_LO (not used) are linked OUT = (PV Tt _12+t _23+t _34)* GAIN +BIAS
- The PV is the tank base pressure

Simple HTG - IN_1is the top pressure = (t_1) OUT = PV — t_l* GAIN +BIAS

Compensated Level - IN_2 is the density correction pressure = (t_2) PV -t

- GAIN is the height of the density tap
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Configuration hints

The minimum configuration for having the AR working and/or moving out from the OOS needs at least the following settings:
Set ARITH_TYPE with a valid value. It must be different by 0 and in the range 1 — 9
If the selected ARITH_TYPE is in the range between 1-5 (limited functions), the output limits
COMP_HI_LIM > COMP_LO_LIM
The BAL_TIME must be greater than the Block Execution Time
When the ARITH_TYPE = 6 (Average) in case of no inputs available the output will be set to NaN (Not a Number)
Set the GAIN with value different by 0

Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 [BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View
Objects characteristics and so on
The revision level of the Static data associated with the Function Block. The revision level is
1 | ST_REV 2 R . . . . ;
- incremented each time a static parameter value in the block is changed.
2 | TAG_DESC 32 R/W | The user description of the intended application of the block
3 | STRATEGY > RIW 'tl)'S?hztrt;';\I:)ngk)f field can be used to identify grouping of blocks. This data is not checked or processed
4 | ALERT KEY 1 RIW The identification number of the plant unit. This information may be used in the host for sorting
- alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.
5 | MODE_BLK 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W [ Normal — The common mode for the Actual.
6 | BLOCK ERR 2 R This parameter reflects the error status associated with the hw or sw components associated with a
— block. It is a bit string, so that multiple errors may be shown.
4 R The process variable used in block execution, expressed in PV_SCALE Unit Code
7 |PV -
1 R The process variable status
4 R The block output value calculated as a result of the block execution, in OUT_SCALE unit code. This
8 |OUT variable can be written only when the block is in Man MODE
1 R | The block output status
9 |PRE OUT 4 R Display what would be the Out Value if the mode was AUTO or lower
- 1 R Display what would be the Out Status if the mode was AUTO or lower
4 R/W | High Range
4 R/W | Low Range . .
10 | PV_SCALE > RAW TOnit Index All the values are associated with the PV
1 R/W | Decimal point
4 R/W | High Range
4 R/W | Low Range . .
11 | OUT_RANGE > RAW TOnit Index All the values are associated with the OUT
1 R/W | Decimal point
1 R/W | Grant
12 | GRANT_DENY 1 RIW | Deny
Options the user may select to alter the calculation done in a control loop. Supported are:
bit O - IN Use uncertain bit 4 - IN_2 Use uncertain
13 | INPUT_OPTS 2 R/W bit 1 - IN LO Use uncertain bit 5 - IN_2 Use bad
bit 2 - IN_1 Use uncertain bit 6 - IN_3 Use uncertain
bit 3-IN_1 Use bad bit 7 - IN_3 Use bad
14 |IN 4 R/W | The Primary Input Value for the block coming from another block, in PV_SCALE Unit
1 R/W | The Primary Input Status
4 R/W | The process variable used in block execution, expressed in PV_SCALE Unit Code
15 | IN_LO -
- 1 R/W | The process variable status
4 R/W | The process variable used in block execution, expressed in PV_SCALE Unit Code
16 | IN_1 -
— 1 R/W | The process variable status
4 R/W | The process variable used in block execution, expressed in PV_SCALE Unit Code
17 [IN_2 -
- 1 R/W | The process variable status
4 R/W | The process variable used in block execution, expressed in PV_SCALE Unit Code
18 |IN_3 -
- 1 R/W | The process variable status
19 | RANGE HI 4 R/W | Constant Value above which the range extension has switched to the high range transmitter.
20 | RANGE_LO 4 R/W | Constant Value below which the range extension has switched to the low range transmitter.
21 |BIAS IN 1 4 R/W | The constant to be added to IN_1
22 | GAIN IN 1 4 R/W | The constant to be multiplied times (IN_1 + Bias)
23 | BIAS IN 2 4 R/W | The constant to be added to IN_2
24 | GAIN IN 2 4 R/W | The constant to be multiplied times (IN_2 + Bias)
25 | BIAS IN_3 4 R/W | The constant to be added to IN_3
26 | GAIN IN 3 4 R/W | The constant to be multiplied times (IN_3 + Bias)
27 | COMP_HI_LIM 4 R/W | The Highest Set Point value allowed. Expressed in PV_SCALE Unit Code
28 | COMP LO LIM 4 R/W | The Lowest Set Point value allowed. Expressed in PV_SCALE Unit Code
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Type of Arithmetic function: 5. Traditional Multiple Divide
1. Flow Compensation, Linear 6. Average
29 | ARITH_TYPE 1 R/IW 2. Flow Compensation, Square Root 7. Traditional Summer
3. Flow Compensation, Approximate 8.  Fourth Order Polynomial
4. BTU Flow 9. Simple HTG compensated Level

The specified time for the internal working value of bias to return to operator set bias. Also used to

30 | BAL_TIME 4 R/W | specify the time constant at which the integral term will move to obtain balance when the output is
limited and the mode is AUTO, CAS, or RCAS. Expressed in seconds
31 [BIAS 4 R/W | The bias Value used in computing the function block output expressed in engineering unit
32 | GAIN 4 R/W | Dimensionless Value used by the block algorithm in calculating the block output
33 | OUT_HI_LIM 4 R/W | The max. Output value allowed. Expressed in OUT_SCALE Unit Code
34 |OUT LO LIM 4 R/W | The min. Output value allowed. Expressed in OUT_SCALE Unit Code
This alert is generated by any change to the static data

R/W | Unacknowledged
R Update State
R Time Stamp: The date and time of when the alert was generated
R Static Revision

2 R Relative Index

35 | UPDATE_EVT

NI

The block alarm is used for all configuration, hardware, connection failures or system problems in the block. The
cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may be
reported without clearing the Active Status, if the subcode has changed

36 | BLOCK_ALM 1 R/W | Unacknowledged
1 R Alarm State
8 R Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R Value

Supported Modes
> 00S, MAN, AUTO.

& When the RB is Out of Service, the Arithmetic Block is forced in Out of Service too.

Diagnosis

The AR supports the following errors:

Conditions Possible Reasons effect on the OUT Status LCD
(for AR OUT)
ERROR CONDITION
= ARITH_TYPE = 0 (uninitialized) ABB
Block = GAIN=0 BAD + Out Of Service
Configuration error = f COMP_HI_L!M =< COMP_LO_LIM and See Note A AR Out
ARITH_TYPE in the range 1-5 CON ERR
= if BAL_TIME =< macrocycle and different by O ey
. . NORMAL DISPLAY
At least one of the inputs used in the Output
calculation is not usable**: s
Input ABB
Failure/process **For the inputs IN and IN_LO usable status are:: The worst Status of the used T VAl IS
variable has BAD = GOOD_NC inputs Pv——
status = GOOD_C
= UNCERTAIN with INPUT_OPTION = Use
uncertain
Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-
Configuration Error Status is overridden by the Bad-Out Of Service Status.
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OUT Status

Status of PV depends by the factor g. If it is less than 0,5 it will be used the Status of IN_LO otherwise it will use the

Status of IN

The inputs with status byte different by GOOD are controlled by the INPUT_OPTS. The status of unused inputs is

ignored.

The Status of the OUT will be the same of PV except when the PV is GOOD and the Status of the auxiliary inputs is
NOT GOOD and the INPUT_OPTS is not configured to use it. In this case the Status of the OUT is UNCERTAIN.
Otherwise the OUT Status id the worst of the inputs used in the calculation after applying the INPUT_OPTS.

Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be
removed from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO and/or remove the
00Ss

The Configuration Error bit is set in
the BLOCK_ERR

- Set the ARITH_TYPE with a valid value. It
must be different by 0 and in the range 1 — 9

- Set the GAIN with value different by 0

- Set COMP_HI_LIM > COMP_LO_LIM when
ARITH_TYPE in the range 1-5

- Set BAL_TIME > of the Macrocycle IF
different by O

The RESOURCE BLOCK is not in
AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download
it to the devices

The OUT Status is BAD

At least one of used inputs have a
BAD status

Check the upstream blocks

The OUT Status is
UNCERTAIN

At least one of the used inputs have
an UNCERTAIN status

Check the upstream blocks

The OUT Status has the Limit
bits (0, 1) set to Constant

The Actual Mode is set to MAN

Set the Target Mode to AUTO

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not
Reports bit Set

the

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK

LIM_NOTIFY value is less of the
MAX_NOTIFY value

Set the value of LIM_NOTIFY equal, at least, to
the MAX_NOTIFY value
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INPUT SELECTOR FUNCTION BLOCK

Overview

The signal selector block provides selection of up to four inputs and generates an output based on the configured
action. This block normally receives its inputs from Al blocks. The block performs maximum, minimum, middle,
average and ‘first good’ signal selection.

With a combination of parameter configuration options the block can function as a rotary position switch, or a
validated priority selection based on the use of the first good parameter and the disable_n parameter. As a switch
the block can receive switching information from either the connected inputs or from an operator input. The block
also supports the concept of a middle selection. Although the normal configuration for this feature would be with
three signals the block should generate an average of the middle two if four signals are configured or the average of
two if three are configured and a bad status is passed to one of the inputs. Logic is provided for handling uncertain
and bad signals in conjunction with configured actions. The intended application of this block is to provide control
signal selection in the forward path only, therefore, no back calculation support is provided. SELECTED is a second
output that indicates which input has been selected by the algorithm.

SIGSEL
N _n OUT
MIN, MAY, MID,
DISABL n AVG. First Good SELECTED _

Block Diagram

SELECT_TYPE MIN_GOO0OD STATUS_OETS

I _n, DISABLE n C'It) C[> Cf MAN '
* Mode 20
. Selection —i

— .
3 AUTO

OPF_SELECT

SELECTED

Description

This block is intended to be used in a forward path only and is not intended to receive signals from the output of a
controller. There is no back calculation support or propagation of control status values. The processing of the block
is as follows.

Input processing

If DISABLE_n is true then don’t process (ignore) the respective input IN_n.

Process the Use Uncertain as Good status options. Discard (ignore) inputs whose status is BAD.

If there are no inputs left, or fewer than MIN_GOOD inputs, then set the value of SELECTED to zero. Do not do
selection processing.

Selection Processing
If OP_SELECT is non-zero, the OP_SELECT value shall determine the selected input, regardless of the
SELECT_TYPE selection. Set SELECTED to the number of the input used.
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If SELECT_TYPE is First Good, transfer the value of the first remaining input to the output of the block. Set
SELECTED to the number of the input used.

If SELECT_TYPE is Minimum, sort the remaining inputs by value. Transfer the lowest value to the output of the
block. Set SELECTED to the number of the input with the lowest value.

If SELECT_TYPE is Maximum, sort the remaining inputs by value. Transfer the highest value to the output of the
block. Set SELECTED to the number of the input with the highest value.

If SELECT_TYPE is Middle, sort the remaining inputs by value. If there are 3 or 4 values, discard the highest and
lowest value. If two values are left, compute their average. Transfer the value to the output of the block. Set
SELECTED to zero if an average was used, else set SELECTED to the number of the input with the middle value.

If SELECT_TYPE is Average compute the average of the remaining inputs and transfer the value to the output of
the block. Set SELECTED to the number of inputs used in the average.

Limit Processing

The computations to determine high and low limit conditions for the output can be complex. They should be done to
the best of the designer’s ability. The limits of OUT should be able to tell a PID to stop integrating if the
measurement cannot move.

Equations

With the SELECT_TYPE it is possible select the following algorithms:

First Good Select the first available Input with Good Status

Minimum Select the minimum value of the Inputs

Maximum Select the maximum value of the Inputs

Middle Calculate the middle of three inputs or the average of the two middle inputs if four inputs are defined
Average Calculate the average value of the inputs

Configuration hints

The minimum configuration for having the IS working and/or moving out from the OOS needs at least the following settings:
- Setthe SELECT_TYPE with a valid value. It must be different by 0 and in the range 1 - 5

Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 [BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View
Objects characteristics and so on
The revision level of the Static data associated with the Function Block. The revision level is
1 |ST_REV 2 R . . A : -
- incremented each time a static parameter value in the block is changed.
2 | TAG_DESC 32 R/W | The user description of the intended application of the block
3 | STRATEGY > RIW IS?th?I:)ecgky field can be used to identify grouping of blocks. This data is not checked or processed
4 | ALERT KEY 1 RIW The identification number of the plant unit. This information may be used in the host for sorting
- alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R | Actual — The mode the block is currently in.
5 | MODE_BLK -
- 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W [ Normal — The common mode for the Actual.
This parameter reflects the error status associated with the hw or sw components associated with a
6 | BLOCK_ERR 2 R : . >
block. It is a bit string, so that multiple errors may be shown.
4 R The block output value calculated as a result of the block execution, in OUT_SCALE unit code. This
7 | OUT variable can be written only when the block is in Man MODE
1 R | The block output status
4 R/W | High Range
8 [ OUT_RANGE 4 RIW LOYV Range All the values are associated with the OUT
- 2 R/W [ Unit Index
1 R/W | Decimal point
1 R/W [ Grant
9 | GRANT_DENY 1 RIW | Deny
Options the user may select to alter the calculation done in a control loop. Supported are:
10| STATUS_OPTS 2 RIW bit 8 - Use Uncertain as Good bit 2 - Uncertain if Man Mode
4 R/W | Input 1 Value
11 1IN1 1 R/W | Input 1 Status
4 R/W | Input 2 Value
12 1IN_2 1 R/W | Input 2 Status
4 R/W | Input 3 Value
13 [IN3 1 R/W | Input 3 Status
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4 R/W | Input 4 Value
14 1IN 4 1 R/W | Input 4 Status
15 | DISABLE_1 2 R/W | Disable of the Input 1 0 = Enabled, 1 = Disabled
16 | DISABLE_2 2 R/W | Disable of the Input 2 0 = Enabled, 1 = Disabled
17 | DISABLE_3 2 R/W | Disable of the Input 3 0 = Enabled, 1 = Disabled
18 | DISABLE 4 2 R/W | Disable of the Input 4 0 = Enabled, 1 = Disabled
Input Selection Type: 3. Maximum
19 | SELECT_TYPE 1 R/W 1. First Good 4. Middle
2. Minimum 5. Average
20 | MIN_GoOD 1 RIW If the number of the inputs which are GOOD is less than the value of MIN_GOOD then set the Output
Status to BAD
21 | SELECTED 2 R/W | Code of the Selected Input
22 | OP_SELECT 2 R/W | Operator settable parameters to force the selection of the input to be used
This alert is generated by any change to the static data
1 R/W | Unacknowledged
1 R Update State
23 | UPDATE_EVT 8 R | Time Stamp: The date and time of when the alert was generated
2 R Static Revision
2 R Relative Index

The block alarm is used for all configuration, hardware, connection failures or system problems in the block. The
cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may be
reported without clearing the Active Status, if the subcode has changed

24 | BLOCK_ALM 1 R/W | Unacknowledged
1 R | Alarm State
8 R | Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R | Value

Supported Modes
> 00S, MAN, AUTO.

& When the RB is Out of Service, the Input Selector Block is forced in Out of Service too.
Diagnosis

The IS supports the following errors:

Conditions Possible Reasons effect on the OUT Status LCD
(for IS OUT)

ERROR CONDITION

Block Configuration error SELECT_TYPE = 0 (uninitialized) BAD + Out Of Service

See Note A
Input Failure/process SELECT_TYPE = AVERAGE and at least one [ BAD + non specific TS
variable has BAD status IN is BAD out value
BAD
Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-
Configuration Error Status is overridden by the Bad-Out Of Service Status.
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OUT Status

When in AUTO mode the OUT reflects the Value and Status of the selected input (IN_x).

If there are no inputs used, or the number of inputs with GOOD status is less than the MIN_GOOD value, the OUT
status shall be BAD-Non Specific.
The SELECTED output shall have Good(NC) status, unless the block is out of service.

With the STATUS_OPTS it is possible selects the following options:
e Use Uncertain as Good: Set the IS_OUT status to Good when the Selected Input Status is Uncertain
e Uncertain if Manual Mode: The Status of the IS_OUT is set to Uncertain when the Mode is set to Manual

Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be removed
from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO and/or remove
the OOS

The Configuration Error bit is set in the
BLOCK_ERR

Set the SELECT_TYPE with a valid value. It
must be different by 0 and in the range 1 — 5

The RESOURCE BLOCK is not in AUTO
mode

Set the Target Mode of the RESOURCE
BLOCK to AUTO mode

The Block is not scheduled

Design the FB Application correctly and
download it to the devices

The OUT Status is BAD

All the Inputs have a BAD status

The number of inputs with GOOD status
is less than the MIN_GOOD value

The OP_SELECT is different by 0 and
force in output and Input with BAD status

The SELECT_TYPE = AVERAGE and at
least one Input has Status BAD

Check the upstream blocks

The OUT Status has the Limit
bits (0, 1) set to Constant

The Actual Mode is set to MAN

Set the Target Mode to AUTO

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the Reports
bit Set

Set the REPORTS bit in the FEATURE_SEL
of the RESOURCE BLOCK
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CONTROL SELECTOR FUNCTION BLOCK

Overview

The control selector block is intended to select one of two or three control signals in a manner determined by
SEL_TYPE, when the block is in Auto mode. A different block, described in Part 3, is used for selecting a
measurement from input or calculation blocks.

SEL 1 — | eoUT
SELZ — | aEKCAL_SELT
cs
SEL3I | mBKCAL_SELD
BHCAL_IN — | wBKCAL_SEL3
Block Diagram
BECAL_IN ——
SEL_1 —-— Selection Output '
i | sEL_TvPE OUT_HILLIM [ gyt
SEL2 — [ |outLo_um| |
SEL_3 —
5 Back Cale [—— BKCAL_SEL_1
i [ moDe i
; |~ BKCAL_SEL 2
i L BKCAL_SEL 2

Description

All inputs to the selector block are assumed to have the same scaling as OUT, since any one of them may be
selected to be OUT.

Three separate BKCAL_SEL N outputs are available, one for each SEL_N input. The status will indicate those
inputs that are not selected. Control blocks that are not selected are limited in one direction only, determined by the
type of selector. The value of each BKCAL_SEL_N output is the same as OUT. The limits of back calculation
outputs corresponding to deselected inputs will be high for a low selector and low for a high selector, or one of each
for a mid selector.

Equations
With the SEL_TYPE it is possible select the following algorithms:

1. High
2. Low
3. Middle

Configuration hints

The minimum configuration for having the CS working and/or moving out from the OOS needs at least the following settings:
- Setthe SEL_TYPE with a valid value. It must be different by 0 and in the range 1 — 3
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Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 [BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View
Objects characteristics and so on
The revision level of the Static data associated with the Function Block. The revision level is
1 |ST_REV 2 R . . A : -
- incremented each time a static parameter value in the block is changed.
2 |TAG_DESC 32 RIW 'tl)'get:hztrt;al:)ecgkyf field can be used to identify grouping of blocks. This data is not checked or processed
3 | STRATEGY 5 RIW ;'g?ni(i(’egiiéi'cation number of the plant unit. This information may be used in the host for sorting
4 | ALERT KEY 1 R/W | The identification number of the plant unit. This info may be used in the host for sorting alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.
5 | MODE_BLK 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W | Normal — The common mode for the Actual.
6 | BLOCK ERR 2 R This parameter reflects the error status associated with the hw or sw components associated with a
— block. It is a bit string, so that multiple errors may be shown.
4 R The block output value calculated as a result of the block execution, in OUT_SCALE unit code. This
7 | OUT variable can be written only when the block is in Man MODE
1 R | The block output status
4 R/W | High Range
8 [ OUT_SCALE 4 RIW LOYV Range All the values are associated with the OUT
- 2 R/W [ Unit Index
1 R/W | Decimal point
1 R/W [ Grant
9 | GRANT_DENY 1 RIW | Deny
Options the user may select to alter the calculation done in a control loop. Supported are:
10 | STATUS_OPTS 2 R/IW bit 0 — IFS if BAD IN
bit 2 — Use Uncertain as GOOD
11 | seL 1 4 R/W | First input Value to the selector
— 1 R/W | First input Status to the selector
12 | seL 2 4 R/W | Second input Value to the selector
— 1 R/W | Second input Status to the selector
13 | sEL 3 4 R/W | Third input Value to the selector
— 1 R/W | Third input Status to the selector
Control Selection Type:
14 | SEL_TYPE 1 | RW 1- High
- 2-  Low
3- Middle
4 RIW The an_al_o_g i_nput value from another block‘s_ BKCAL_OUT outp_ut that is used to prevent reset windup
15 | BKCAL_IN and to initialize the control loop. Expressed in OUT_SCALE Unit Code
1 R/W | Back Calculation Input Status
16 [OUT HI LIM 4 R/W | The max. Output value allowed. Expressed in OUT_SCALE Unit Code
17 [OUT LO LIM 4 R/W | The min. Output value allowed. Expressed in OUT_SCALE Unit Code
4 RIW Control selector VaIL_le associated with SEL_l_ input which is provided to BKCAL_IN of the block
18 [ BKCAL_SEL_1 connected to SEL_1 in order to prevent reset windup
1 R/W | Control Selector Status associated with SEL_1
4 RIW Control selector VaIL_Je associated with SEL_2_ input which is provided to BKCAL_IN of the block
19 [ BKCAL_SEL 2 connected to SEL_2 in order to prevent reset windup
1 R/W | Control Selector Status associated with SEL_2
4 RIW Control selector VaIL_le associated with SEL_3_ input which is provided to BKCAL_IN of the block
20 | BKCAL_SEL_3 connected to SEL_3 in order to prevent reset windup
1 R/W | Control Selector Status associated with SEL_3
This alert is generated by any change to the static data
1 R/W | Unacknowledged
1 R Update State
21 | UPDATE_EVT 8 R Time Stamp: The date and time of when the alert was generated
2 R Static Revision
2 R Relative Index
The block alarm is used for all configuration, hardware, connection failures or system problems in the block. The
cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may be
reported without clearing the Active Status, if the subcode has changed
22 | BLOCK_ALM 1 R/W | Unacknowledged
1 R Alarm State
8 R Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R Value
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Supported Modes
> 0O0S, IMAN, MAN, AUTO.

& When the RB is Out of Service, the Control Selector Block is forced in Out of Service too.

Diagnosis

The CS supports the following errors:

Conditions Possible Reasons effect on the OUT Status LCD
(for CS OUT)

ERROR CONDITION

ABB
BAD + Out Of Service

Block Configuration error SEL_TYPE =0 (uninitialized) CS Out

See Note A CON_ERR
R 4
NORMAL DISPLAY
Input Failure/process The value linked in input coming As Calculated and depending by the 3
from the upstream blocks has BAD STATUS_OPTS <out value> |

variable has BAD status

Status. BAD

The Actual_Mode of the AIFB is set

to OUT OF SERVICE BAD + Out Of Service

Out-of-Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-
Configuration Error Status is overridden by the Bad-Out Of Service Status.

OUT Status

The OUT Status of the CS block is the same of the Selected Input exception for:

- If input is Uncertain, the output is Bad unless the STATUS_ OPTS is set to Use Uncertain as Good.

- If all the inputs are Bad the CS mode goes to MAN as well as it does the PID. This condition produces the OUT
Status to be set to IFS if the STATUS_OPTS is set to IFS if BAD IN.

- If no inputs have been linked or are valid the OUT Status is set to Bad - Configuration Error

Supported STATUS_OPTS:
e |FSif BADIN
e Use Uncertain as GOOD

Status supported for other output variables:

- If the BKCAL_IN status is NI or IR, this status is transferred to the three BKCAL_SEL_X.

- If the BKCAL_IN status is not normal it is transferred to the selected BKCAL_SEL_x output.

- The BKCAL_SEL _x Status of the deselected inputs is set to Not Selected with the appropriate high or low limit
set.

- When the CS is in MAN no inputs are selected. All the BKCAL_SEL_x status are set to Not Invited and
Constant limits with the same value of OUT.
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Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be
removed from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO and/or remove the
00Ss

The Configuration Error bit is set in the
BLOCK_ERR

- Setthe SEL_TYPE with a valid value. It must
be different by 0 and in the range 1 — 3

- SetOUT_HI_LIM>OUT_LO_LIM

The RESOURCE BLOCK is not in
AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download
it to the devices

The Block is in MAN mode

An used input has Bad Status

Check the upstream blocks

The Selected input has UNCERTAIN
Status

Set the STATUS_OPTS to Use Uncertain as
Good

The OUT Status is BAD

There are no inputs linked in (OUT
Status = BAD Configuration Error)

Review the FB application design

The OUT Status has the Limit
bits (0, 1) set to Constant

The Actual Mode is set to MAN

Set the Target Mode to AUTO

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the

Reports bit Set

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK

LIM_NOTIFY value is less of the
MAX_NOTIFY value

Set the value of LIM_NOTIFY equal, at least, to
the MAX_NOTIFY value
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SIGNAL CHARACTERIZER FUNCTION BLOCK

Overview

The signal characterizer block has two sections, each with an output that is a non-linear function of the respective
input. The non-linear function is determined by a single look-up table with 21 arbitrary x-y pairs. The status of an
input is copied to the corresponding output, so the block may be used in the control or process signal path. An
option can swap the axes of the function for section 2, so that it can be used in the backward control path.

-~

]

IN 1 _/_ OUT _1

IN 2 OUT 2

L J

CHARACTERIZER

Block Diagram
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OUT_1

1
]

OUT 2

-
g
5

3
1/J
—
-

é) SWAP 2

Description

The block calculates OUT_1 from IN_1 and OUT_2 from IN_2 using a curve given by the points:

[x1:y1], [x2;y2] ... [x21 ; y21 ] where x corresponds to the Input and y to the Output. The x-coordinates are given
in engineering units of X_RANGE. The y-coordinates are given in engineering units of Y_RANGE.

The only useful mode is Auto.

Calculation and the curve:

OUT _lisrelated to IN_1 and OUT_2 to IN_2 by the same curve, but there is no relation between IN_1 and IN_2 or
between OUT_1 and OUT_2.

An output value may be calculated by linear interpolation between two points bracketing the input value.

Values of x should increase monotonically, so that interpolation may be possible. If not, a configuration error shall
be set in BLOCK_ERR and the actual mode of the block shall go to Out of Service. Write checks may also be
implemented, but they may force the order of entry of the x terms.




If the curve has m points, m<21, the non-configured points, [xm+1; ym+1], [xm+2; ym+2], ... [x21; y21] shall be set
to +INFINITY to mark them as unused.

Since x1 is the smallest specified value for the input and xm is the largest, the output shall be at y1 when the input
is smaller than x1 and at ym when the input is larger than xm. Since the ends of the y curve act as limits, the OUT
status shall show when either limit is active.

output

Xy Em
mput

Reversing path 2:
A reverse function swaps the interpretation of IN_2 and OUT_2, which provides a way to do back calculation using
the same curve. If the parameter SWAP_2 is set true, the block shall provide:

IN_1=xand OUT_1=ywhile IN_ 2 =yand OUT_2 =X
If the function is not monotonic in y and SWAP_2 is true, then BLOCK_ERR shall indicate a configuration error and
the actual mode go to Out of Service as above for x. A function is called monotonic when y values always increase
or decrease when x values increase, e.g. the function does not present peaks, valleys, or flat spots.
If SWAP_2 = false, IN_1 and IN_2 have the same engineering units defined in X_RANGE and OUT_1 and OUT_2
use the units defined in Y_RANGE.
If SWAP_2 =true, OUT _1 and IN_2 have Y_RANGE and OUT_2 and IN_1 have X_RANGE.

Configuration hints

The minimum configuration for having the SC working and/or moving out from the OOS needs at least the following settings:
- Set SWAP_2 different by 0
- Setatleastone X and Y pairs
- Set the X values monotonically increasing or the Y values monotonically increasing or decreasing

Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 [BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View

Objects characteristics and so on

The revision level of the Static data associated with the Function Block. The revision level is

L |ST_REV 2 R incremented each time a static parameter value in the block is changed.
TAG_DESC 32 R/W | The user description of the intended application of the block
3 | STRATEGY > RIW 'tl)'S?hztrt;';\I:)ngk)f field can be used to identify grouping of blocks. This data is not checked or processed
4 | ALERT KEY 1 RIW The identification number of the plant unit. This information may be used in the host for sorting
- alarms, etc.

1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.

5 | MODE_BLK 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W [ Normal — The common mode for the Actual.

6 | BLOCK ERR 2 R This parameter reflects the error status associated with the hw or sw components associated with a

— block. It is a bit string, so that multiple errors may be shown.
7 louT 1 4 R The block output 1 value. This variable can be written only when the block is in Man MODE
- 1 R | The block output 1 status
8 |ouT 2 4 R | The block output 2 value. This variable can be written only when the block is in Man MODE
- 1 R The block output 2 status

4 R/W | High Range
4 R/W | Low Range . .

9 | X_RANGE > RAW TOnit Index All the values are associated with the CURVE_X
1 R/W | Decimal point
4 R/W | High Range

10 | Y_RANGE 4 RIW LOYV Range All the values are associated with the CURVE_Y

- 2 R/W [ Unit Index -

1 R/W | Decimal point
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1 R/W | Grant
11 | GRANT_DENY 1 RIW | Deny
4 R/W | Input 1 Value
12 1IN_1 1 R/W | Input 1 Status
4 R/W | Input 2 Value
13 ]IN.2 1 R/W | Input 2 Status
14 | SWAP 2 1 | rw |1~ NoSwap
— 2 — Swap
15 | CURVE_X 84 R/W | 21 floating point X values
16 | CURVE_Y 84 R/W | 21 floating point Y values

This alert is generated by any change to the static data
1 R/W | Unacknowledged

1 R Update State
17 | UPDATE_EVT - -
- 8 R | Time Stamp: The date and time of when the alert was generated
2 R Static Revision
2 R Relative Index

The block alarm is used for all configuration, hardware, connection failures or system problems in the block. The
cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may be
reported without clearing the Active Status, if the subcode has changed

18 | BLOCK_ALM 1 R/W | Unacknowledged
1 R | Alarm State
8 R | Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R | Value

Supported Modes
> 00S, MAN, AUTO.

& When the RB is Out of Service, the Signal Characterizer Block is forced in Out of Service too.

Diagnosis

The SC supports the following errors:

Conditions Possible Reasons effect on the OUT Status LCD
(for SC OUT1 or SC OUT2)

- SWAP_2 =0 (uninitialized)

- No X, Y point set

- SWAP = FALSE and X values
Block Configuration do not increase monotonically BAD + Out Of Service
error - SWAP = TRUE and X values do | See Note A

not increase monotonically OR
Y values do not increase or
decrease monotonically

ERROR CONDITION

scoutl |
CON_ERR |

O 0 0 o 4
& x A

Input Failure/process | The value linked in input coming
variable has BAD from the upstream blocks has
status BAD Status.

- The Status of IN_1 is propagated to the OUT_ 1
- The Status of IN_2 is propagated to the OUT_2

<out value>
BAD

R ¢ 50 o 4

The Actual_Mode is OUT OF
SERVICE

SC Outl
00s
%0

Out-of-Service BAD + Out Of Service

o 4

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-
Configuration Error Status is overridden by the Bad-Out Of Service Status.
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OUT Status

OUT _1 shall reflect the status of IN_1 and OUT_2 shall reflect the status of IN_2. The sub-status shall also be
passed to the outputs. If one of the curve limits is reached or the input is limited, the appropriate limit should be
indicated in the output sub-status. Limits shall be reversed if the curve slope is negative.

If SWAP_2 is set, cascade initialization is controlled by the lower block. When this block is in O/S mode, the
cascade to both the lower and upper blocks shall be broken by Bad status at the outputs. When this block goes to
Auto mode, the lower block can begin cascade initialization with status values that pass through this block to the

upper block. Answering status signals from the upper block pass through this block to the lower block.
- The block does not use STATUS_OPTS.

Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be
removed from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO and/or remove the
00s

The Configuration Error bit is set in the
BLOCK_ERR

— Set SWAP_2 different by 0

— Set at least one X, Y pairs

— IF SWAP = FALSE set X points with
increasing monotonically values

— IF SWAP = TRUE set X points with
increasing monotonically values and Y
points with increasing or decreasing
monotonically values

The RESOURCE BLOCK is not in
AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download
it to the devices

The Block is in MAN mode

An used input has Bad Status

Check the upstream blocks

The Selected input has UNCERTAIN
Status

Set the STATUS_OPTS to Use Uncertain as
Good

The OUT Status is BAD

There are no inputs linked in (OUT
Status = BAD Configuration Error)

Review the FB application design

The OUT Status has the Limit
bits (0, 1) set to Constant

The Actual Mode is set to MAN

Set the Target Mode to AUTO

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not
Reports bit Set

the

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK

LIM_NOTIFY value is less of the
MAX_NOTIFY value

Set the value of LIM_NOTIFY equal, at least, to
the MAX_NOTIFY value

55




INTEGRATOR FUNCTION BLOCK

Overview

The Integrator Function Block integrates a variable as a function of the time or accumulates the counts from a Pulse
Input block (to be described in another specification). The block may be used as a totalizer that counts up until reset
or as a batch totalizer that has a setpoint, where the integrated or accumulated value is compared to pre-trip and
trip settings, generating discrete signals when these settings are reached. The integrated value may go up, starting
from zero, or down, starting from the trip value. The block has two flow inputs so that it can calculate and integrate
net flow. This can be used to calculate volume or mass variation in vessels or as an optimizing tool for flow ratio
control.

In order to determine the amount of uncertain or bad readings, the block integrates the variables with bad or bad
and uncertain status separately. The values used in this second integration are the values with good status just
before they went from good to bad or uncertain.

The ratio of good to total counts determines the output status. Absolute values are used to avoid problems with
changing signs.

N1l ————*
REV FLOW] ———» ——» OUT
N2 ————»
REV FLOW? — & [ * OUI_FTEF

RESET N — ' * OUT_TEIF

BESET CONFIFR —

Block Diagram

REV_FLOW1 I
INTEG_OPTS
TIME_UNIT]  INPUTTYFE
E REV_FLOWI
INTEG TYPE
Caonvert Rate .
to Units/anec INTEG_OPTS
R QUALITY
i 5 FoOD LM
1 - e UNCERT_LIM
Convart Accam INTEG_OPTS 1‘_‘ E T:LE" ,
Diifference FLOWTTFE CLOCE._PER
UInzfs/exec. Y
DULSE VALL g 1ad Integraze | —»0 N_RESET .
REV_FLOW -'“ RroTh. | o
DNTEG OPTS
TIME_UNITZ DFTTVFE REV_FLOW2 ] E
INTEG
OFTE
Convert Rata CARRY
10 Units/exsc
D93 i
—=
Comvert Accum
Diifference to Op_ CMD_INT
Ulmits exac KESET
RESET_CONFIRM | pULSE_VALL
RESET_IN | =}f_::x TAL
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Description

The function of this block is in keeping with common industry practice. There is nothing to be tested here
concerning the calculation of the integral term. The following description is a guide to the use of the parameters.The
basic function of the Integrator block is to integrate an analog value over time. It can also accumulate the pulses
coming from Pulse Input blocks or from other Integrator blocks. This block is normally used to totalize flow, giving
total mass or volume over a certain time, or totalize power, giving the total energy.

Inputs

The block has two dual purpose inputs, IN_1 and IN_2. If IN_2 is not connected (does not have a corresponding link
object) then calculations for IN_2 may be omitted. Each input can receive a measurement per unit of time (rate) or
an accumulated number of pulses. The usage is as follows:

Rate - Used when the variable connected to the input is a rate, i.e., Kg/s, w, Gal/hour, etc. This input can
come from the rate output OUT of a Pulse Input block or from the output of an Analog Input block.

Accum - Used when the input comes from the OUT_ACCUM output of a Pulse Input block, which represents

a continuous accumulation of pulse counts from a transducer, or from the output of another Integrator block.
The input type is configured in the bit string parameter INTEG_OPTS. The bits corresponding to IN_1 and IN_2 can
be set false for Rate or true for Accum.

If the input option is Rate:
Each input needs a parameter to define the rate time unit: TIME_UNIT1 or TIME_UNIT2. The time units are used to
convert the two rates in units of mass, volume or energy per second

The second analog input may have to be converted into the same units of the first input. This is achieved by a unit
conversion factor, given by the parameter UNIT_CONV.

Each rate, multiplied by the block execution time, gives the mass, volume or energy increment per block execution.
This increment should be added or subtracted in a register, according to some rules defined below.

The following diagram is an example of the use of two Rate inputs:

TIME_UNITL:
. . sell+ 1 .
impat ] min: + 650 sfblock execution time]  [incremeant]
—_— e - * I —
Eg/hour  |Rour+ 3500 Egis Ez
day: + 86400 E
TIME_UMIT2: UMNIT_CONW:
. . seC + 1 . =
mputs min: + 60 *{conversion factor*] *(block execution time]  |[MRCTEIERLS
— 20 " " —
Ib/min  |Dour+3600 Bz Kgis K
‘ o dav: + BE400 s *units mpaxt? to ° =
: umits inpusl
0433 Kg/Ib

If the input option is Accum:

A counter input normally comes from a Pulse Input block OUT_ACCUM. It can also be connected to the output of
another integrator block. The OUT_ACCUM of the Pulse Input block represents a continuous accumulation of
pulses from the flow transducer, while the output OUT of an Integrator represents an integration or accumulation of
analog inputs.

The Integrator block should determine the number of additional counts from the counter input readings since the
last execution.

As the output ACCUM_OUT of the Pulse Input block wraps up when the counting reaches 999,999 and does not
increment or decrement by more than 499,999 per cycle, the difference in counts is determined as follows:

a) If the difference between the reading in one cycle and the reading in the preceding cycle is less than
500,000 or greater than (-500,000), the difference should be taken as the variation.
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b) If the difference between the reading in one cycle and the reading in the preceding cycle is greater than or
equal to (+500,000), add (-1,000,000) and use the result as the variation.

c) If the difference between the reading in one cycle and the reading in the preceding cycle is more negative
than or equal to (-500,000), add (+1,000,000) and use the result as the variation.

If the output OUT of another integrator block is used, that block should be programmed to obey the rules listed
above.

The variation of each input should be multiplied by the value, in engineering units, of each pulse given by
PULSE_VAL1 or PULSE_VALZ2, as appropriate. The result is the increment in engineering units of, for example,
mass, volume or energy per block execution.

Example:
input 1 [Feading (i)] PULSE_WVALL increment 1
— - — < [pulse value 1] = i
coumts :E_ealiillg |:|__'_:|]$ ?]!|F‘?’.‘b-'=!?’ l.’.‘_,'lil?!u'S-':E = 3
Eg /pulse
nput 2 g e (] PULSE_VAL2 UNIT_CONV increment 2
_— - "< [pulse value 2] 1 ; ® | [conversion factor*] —
counts | [Reading (i-1)]* [Mumber of pulses Ib &E
b/ pulse
Net Flow

In order to discern between forward and reverse flows, the Integrator block considers a negative sign as an
indication of reverse flow. Some flowmeters already indicate forward and reverse flows by adding a sign to the
measurement value. Others use a separate binary signal. This signal can be connected to the inputs REV_FLOW1
and REV_FLOW?2, where True should invert the signal of the corresponding input.

The net flow is obtained by adding the two increments. The net increment should have a positive or negative signal
to indicate the net flow direction. In order to integrate the difference between the inflow and outflow of a tank, for
example, the second one can be assigned to be negative.

The net flow direction to be considered in the totalization is defined in INTEG_OPTS. The following options are
available:

FORWARD = only positive flows (after application of REV_FLOW:i ) are totalized. The negative values should
be treated as zero.
FORWARD is selected when the bit corresponding to Forward is set to true.

REVERSE = only negative flows are totalized. The positive values should be treated as zero. The option bit
Reverse should be set to true

TOTAL = both positive and negative values should be totalized. Both option bits Forward and Reverse should
be set to true or to false.

Integration of Inputs:
There are three internal registers used for the totalization:

Total = The net increment is added every cycle, regardless of status.
Atotal = The absolute value of the net increment is added every cycle, regardless of status.

Rtotal = The absolute value of the net increments with bad status (rejects) are added to this register.

These internal registers may have greater precision than the standard floating point value. The value of Rtotal
requires the same precision as Atotal in order to be able to accumulate floating point fractions so that they are not
lost as arithmetic underflow. The value of a register that corresponds to standard floating point is called the most
significant part of the register.

The most significant part of Total can be read in the output OUT, and of Rtotal in RTOTAL. OUT_RANGE is used
only for display of the totals by a host. The high and low range values of OUT_RANGE have no effect on the block.

58




Types of integration:
The value of OUT can start from zero and go up or it can start from a Setpoint value (TOTAL_SP) and go down.
Reset may be automatic, periodic, or on demand. This is defined by the enumerated parameter INTEG_TYPE:

. UP_AUTO Counts up with automatic reset when TOTAL_SP is reached

. UP_DEM Counts up with demand reset

. DN_AUTO Counts down with automatic reset when zero is reached

. DN_DEM Counts down with demand reset

. PERIODIC Counts up and is reset periodically according to CLOCK_PER
. DEMAND Counts up and is reset on demand

. PER&DEM Counts up and is reset periodically or on demand

~NO U WNPE

The first four types indicate use as a batch totalizer with a setpoint TOTAL_SP. This is not the standard SP because
it does not have the structure of SP that is defined in FF-890. The count does not stop at TOTAL_SP going up or
zero going down, as it is important to get the true total of flow. Two outputs, OUT_TRIP and OUT_PTRIP, are
associated with the four types. See Batch totalizer outputs below.

The next three types indicate that TOTAL_SP and the trip outputs are not used. The Periodic type (5) disables
operator reset.

The internal registers always add the net increments. Counting down is done by setting OUT to the value of
TOTAL_SP minus the most significant part of Total.

Resetting the totals:

The block shall use a discrete input RESET_IN to reset the internal integration registers. The operator can send an
operator command to reset the same registers by making OP_CMD _INT = RESET. This is a momentary switch,
which shall be turned off when the block is evaluated. Either shall cause reset to occur.

Reset should occur after the totals have been adjusted in the same block evaluation. The block should take a
shapshot of the most significant part of Total, Rtotal and TOTAL_SP just prior to the reset and move the values to
the registers STOTAL, SRTOTAL and SSP, respectively. The information should be kept until the next reset.

The integrator should reject reset requests for at least 5 seconds after a reset. This is to allow time for other devices
to read the snapshot values before they can be overwritten. The option Confirm Reset in INTEG_OPTS, if set,
prevents another reset from occurring until the value 1 has been written to RESET_CONFIRM. This is an Input that
behaves like a momentary dynamic parameter if it is not connected.

This provides a guarantee that a host has recorded the snapshot values before the next reset can occur.

The number of resets is counted in the register N_RESET. This counter can not be written or reset. It provides
verification that the total has not been reset since N_RESET was last checked. The counter should roll over from
999999 to 0.

Reset always clears the internal registers Total, Atotal and Rtotal, except that when the option UP_AUTO or
DN_AUTO is selected, a residual value beyond the trip value may be carried to the next integration if the option
Carryis setin INTEG_OPTS. In this case, TOTAL_SP is subtracted from Total, leaving the residual value.

The option Generate reset event in INTEG_OPTS shall cause an analog event (DS-75) to be generated at each
reset. This messages provides a timestamp and the most significant part of Total just prior to the reset. The
Standard Type (4.3) shall be 14, Reset event. The Subcode (4.8) shall be the status byte of OUT. The Value (4.9)
shall be the most significant part of Total just prior to the reset. The Unit Index (4.11) shall be the units code of
OUT_RANGE.

Batch totalizer outputs:

When the integration is counting up (type 1 or 2) and the value of OUT equals or exceeds a value given by
TOTAL_SP minus PRE_TRIP then the discrete output OUT_PTRIP is set. When it equals or exceeds a value given
by the parameter TOTAL_SP, the discrete output OUT_TRIP is set. OUT_PTRIP remains set.

When the integration is counting down (type 3 or 4), it starts from a value given by TOTAL_SP. When the value of
OUT is equal to or less than PRE_TRIP, the discrete output OUT_PTRIP is set. When the count reaches zero, the
discrete output OUT_TRIP is set. OUT_PTRIP remains set.

When a reset occurs, the comparisons that set OUT_PTRIP and OUT_TRIP are no longer true, so they are
cleared. OUT_TRIP shall remain set for five seconds after an automatic reset (type 1 or 3) if RESET_CONFIRM is
not connected or the option to Confirm Reset in INTEG_OPTS is not set.

Configuration hints

The minimum configuration for having the IT working and/or moving out from the OOS needs at least the following settings:
- Set TIME_UNIT1 different by 0

- Set TIME_UNIT2 different by 0

- Set INTEG_TYPE different by 0
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Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 [BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View
Objects characteristics and so on
The revision level of the Static data associated with the Function Block. The revision level is
1 |ST_REV 2 R . . ) - .
- incremented each time a static parameter value in the block is changed.
2 | TAG_DESC 32 R/W | The user description of the intended application of the block
3 | STRATEGY 2 RIW 'tl)'get:hztratggg field can be used to identify grouping of blocks. This data is not checked or processed
4 | ALERT KEY 1 RIW The identification number of the plant unit. This information may be used in the host for sorting
- alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.
5 | MODE_BLK -
- 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W [ Normal — The common mode for the Actual.
6 |BLOCK ERR 2 R This parameter ref_lects the error status associated with the hw or sw components associated with a
block. It is a bit string, so that multiple errors may be shown.
7 |ToTAL sP 4 RIW Sgt Point for a batch UP totalization. When the OUT reaches it, the OUT is reset and the N_RESET
is incremented.
This variable is the most significant part of the internal Total (Total = net increment added every
8 |ouT 4 R cycle regardless of status). The OUT value is expressed in OUT_RANGE Unit code
This variable can be written only when the block is in Man MODE
1 R The block output status
4 R/W_[ High Range All the values are associated with the OUT.
9 | OUT RANGE 4 R/W | Low Range OUT_RANGE is used only for displaying of the totals (OUT, STOTAL,
- 2 R/W | Unit Index RTOTAL SRTOTAL) by a host. The high and low range values of
1 R/W | Decimal point OUT_RANGE have no effect on the block
1 R/W | Grant
10 [ GRANT_DENY 1 RAW | Deny
Options the user may select to alter the calculation done in a control loop. Supported are:
11 | STATUS_OPTS 2 RIW bit 8 - Uncertain if Man Mode
4 R Input 1. If the input is not set to Accumulate in the INTEG_OPTS it is expressed in unit/sec,
12 [IN_1 unit/min, unit/h or unit/day, if the input is set to Accumulate it is expressed in number of pulses.
1 R The Input 1 status
4 R Input 2. If the input is not set to Accumulate in the INTEG_OPTS it is expressed in unit/sec,
13 |IN_2 unit/min, unit/h or unit/day, if the input is set to Accumulate it is expressed in number of pulses.
1 R | The Input 2 status
The first discrete output. Set to ON when the TOTAL_SP is reached.
This value is set to ON when OUT = TOTAL_SP in UP totalization or OUT < 0 in DOWN
totalization. When a reset occurs, OUT_TRIP is no longer true, so it is cleared.
14 |OUT_TRIP 2 RIW It shall remain set for 5 seconds after an automatic reset if RESET_CONFIRM is not connected or
if the INTEG_OPTS is not set to Confirm Reset.
0- Off 1- On
The second discrete output. This value is set to ON when OUT = (TOTAL_SP - PRE_TRIP) in UP
totalization or OUT < PRE_TRIP in DOWN totalization. When a reset occurs, OUT_PTRIP is no
15 | OUT_PTRIP 2 RIW longer true, so it is cleared.
0- Off 1- On
Time unit of the IN_1. It is used to convert the IN_1 in unit per seconds.
16 | TIME_UNIT 1 1 r/w | 0- Not Initialized 3. hours
1. seconds 4. days
2. minutes
Time unit of the IN_2. It is used to convert the IN_2 in unit per seconds.
17 | TIME_UNIT 2 1 r/w | 0- Not Initialized 3. hours
1. seconds 4. days
2. minutes
18 [ UNIT CONV R/W | Factor to convert the engineering unit of the input 2 into the engineering unit of input 1
19 | PULSE VAL 1 RIW _If the input 1 is se_t to Accumulation this value converts the number of pulses in the engineer unit. It
- is expressed in unit per pulse
20 | PULSE VAL 2 4 RIW _If the input 2 is se_t to Accumulation this value converts the number of pulses in the engineer unit. It
— is expressed in unit per pulse
In order to discern between forward and reverse flows, the Integrator block considers the negative
sign as an indication of reverse flow. Some flowmeters already indicate forward and reverse flows
21 |REV_FLOW 1 2 R/W | by adding a sign to the measurement value. Others use a separate binary signal. This signal can
be connected to the inputs REV_FLOW1 for the IN_1, when it is True the IN_1 is inverted.
0: Forward 1: Reverse
22 |REV_FLOW 2 2 RIW Same as REV_FLOW 1 for the IN_2
0: Forward 1: Reverse
External signal used to reset the totalizer
23 | RESET_IN 2 R/IW 0- OFF 1- Reset
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24 | sTOTAL 4 R After Reset the_block should take a snapshot/copy of the OUT ju_st prior to the reset and move the
value to the register STOTAL. The information should be kept until the next reset.
o5 | RTOTAL 4 RIW This_ value is the _most significant part of the internal R‘I’_OTAIT (RTOTAL = The absolute value of the
net increments with bad status (rejects) are added to this register).
26 | SRTOTAL 4 R After Reset the bloc_:k should take a snapshot/co_py of the RTOTAL jus_t prior to the reset and move
the value to the register SRTOTAL. The information should be kept until the next reset.
27 | ssp 4 R After Reset the block sh_ould take a snr_clpshot/cppy of the TOTAL_SE just prior to the reset and
move the value to the register SSP. The information should be kept until the next reset.
Integration Type:
0 — Not Initialized 4 — DN DEM
28 | INTEG_TYPE 1 R/W | 1-UP AUTO 5 - PERIODIC
2 - UP DEM 6 — DEMAND
3 —-DN AUTO 7 — PER&DEM
Integration option:
bit 0 — Input 1 Accumulate bit 5 — Use Bad
bit 1 — Input 2 Accumulate bit 6 — Car
29 | INTEG_OPTS 2 RIW bit 2 — Flgw Forward bit 7 — Addn;ero if Bad
bit 3 — Flow Reverse bit 8 — Confirm Reset
bit 4 — Use Uncertain bit 9 — Generate Reset Event
30 | CLOCK_PER 4 R/W | Interval time for the periodic reset. It is expressed in seconds.
Value used for the OUT_PTRIP setting. It adjusts the amount of mass, volume or energy that
31 | PRE_TRIP 4 R/W | should set OUT_PTRIP when the integration reaches (TOTAL_SP - PRE_TRIP) when counting UP
or PRE_TRIP when counting DOWN
The number of resets is counted in the register N_RESET.
32 [ N_RESET 4 R | This counter can not be written or reset. It provides verification that the TOTAL has not been reset
since N_RESET was last checked. The counter should roll over from 999999 to 0.
33 | PCT INCL 4 R Thig value is the percentage of the absolute net increment with good status respect of the absolute
net increment regardless of the status.
34 | GooD_LIM 4 RIW If PCT_INCL 2 G_O_OD_LIM and the mode is AUTO the status of the OUT is GOOD_NC otherwise
check the other limit.
35 | UNCERT LIM 4 RIW If PCT__INQL 2 UNCERT_LIM and the mode is AUTO the status of the OUT is UNCERTAIN
otherwise is BAD.
36 |oP cMD INT 1 RIW The operator can write a command to reset the registers by making OP_CMD_INT = RESET.
- - 0 - Off 1 - Reset
37 | OUTAGE_LIM 4 RIW ‘Sl'ggor:cz‘i;imum tolerated duration for power failure. This value is used by the host, it is expressed in
If the Confirm Reset in the INTEG_OPTS is set, any further reset will be prevented until a logic 1 is
not received in input to the RESET_CONFIRM. If it is not connected it acts like a momentary
38 | RESET_CONFIRM 2 R/W | dynamic parameter. This provides a guarantee that a host has recorded the snapshot values before
the next reset can occur.
0 - Off 1 - Confirm
This alert is generated by any change to the static data
1 R/W | Unacknowledged
1 R Update State
39 | UPDATE_EVT 8 R Time Stamp: The date and time of when the alert was generated
2 R Static Revision
2 R Relative Index
The block alarm is used for all configuration, hardware, connection failures or system problems in the block. The
cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status in the
status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert may
be reported without clearing the Active Status, if the subcode has changed
40 | BLOCK_ALM 1 R/W | Unacknowledged
1 R Alarm State
8 R Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R Value

Supported Modes

> OO0S, MAN, AUTO.

& When the RB is Out of Service, the Integrator Block is forced in Out of Service too.

In manual mode, the outputs are disconnected from the algorithm and the user can set the values of OUT,
RTOTAL, OUT_TRIP and OUT_PTRIP for test purposes. No integration takes place.

When the block is switched to Auto, the integration starts from the value set manually. Each write to OUT or
RTOTAL shall increment the N_RESET counter. In auto mode, the outputs follow the algorithm.
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Diagnosis

The IT supports the following errors:

Mnemonic Possible Reasons effect on the OUT Status LCD
(for IT OUT)

TIME UNIT1L=0 ERROR CO‘NDITION

TIME_UNIT2 =0 g

INTEG_TYPE =0

Block Configuration IF INTEG_OPTS = IN_1 ACCUMULATE BAD + Out Of Service

error 0 PULSE_VAL1=0 See Note A

= |FINTEG_OPTS =IN_2 ACCUMULATE
0 PULSE_VAL2 =0

= |FINTEG_TYPE = PERIODIC

0 CLOCK_PER =0

ABE

IT Out
CON_ERR

B 0 ) wo i/
W * #

NORMAL DISPLAY

Calculated according the Ass

Input Failure/process The value linked in input coming from the algorithm. See the OUT STATUS Zoutvaluc
variable has BAD status upstream blocks has BAD Status. section below BAD

ERROR CONDITION
Out-of-Service The Actual_Mode is OUT OF SERVICE BAD + Out Of Service

NOTE A: The specific block cannot be switched out from OUT OF SERVICE due to the Configuration Error. The Bad-
Configuration Error Status is overridden by the Bad-Out Of Service Status.

OUT Status

If an input has a status of Uncertain or Bad, it shall be treated as explained below. The limit status of the inputs is
ignored, as is the substatus. Either Good(C) or Good(NC) are accepted as good.

The increment calculated from an input has an internal status that is either good or bad. If the input status is
Good(C) or Good(NC) the increment status is good. If the input status is Uncertain, the increment status is bad, and
the last good value is used unless the option Use Uncertain is set in INTEG_OPTS, and then the increment status
is good and the new value is used. If the input status is Bad, the increment status is bad, and the last good value is
used unless the option Use Bad is set in INTEG_OPTS, and then the increment status is good and the last good
value is used.

The two increments are added together, and the resulting status is the worst of the two.

The option Add zero if bad in INTEG_OPTS causes the net increment to be zero if its status is bad.

The percentage of bad or uncertain and bad counts may be determined by calculating the value of PCT_INCL from
Rtotal and Atotal.

Since Atotal is the sum of increments with good and bad status, and Rtotal is the sum of increments with bad
status, Atotal minus Rtotal is exactly equal to the total of increments with good status. If msp is used to mean “most
significant part” and Atotal is not zero then the percent of good values may be calculated as:

PCT_INCL =100 * (1 - (msp of Rtotal) / (msp of Atotal) )

If Atotal is zero, then PCT_INCL shall be 100 if Rtotal is also zero, or 0 if Rtotal is not zero.

If the block mode is Auto, if PCT_INCL 2 GOOD_LIM, the status of OUT shall be Good, or else if PCT_INCL =
UNCERT_LIM, the status of OUT shall be Uncertain, or else the status of OUT shall be Bad.

If the block mode is Manual, then the status of OUT, OUT_PTRIP, and OUT_TRIP will be Good (NC) constant
when then status option Uncertain if Man is not selected. If this status option is selected and the block mode is
manual, then the status of these three outputs will be Uncertain constant. No limits are applied to the output.
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Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be removed
from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO and/or remove the
00Ss

The Configuration Error bit is set in the
BLOCK_ERR

—  Set TIME_UNIT1 different by O
—  Set TIME_UNIT2 different by 0

—  Set INTEG_TYPE different by 0 in a range
between 1 and 7 selecting a valid type

- IF INTEG_OPTS = IN_1 ACCUMULATE
set PULSE_VAL1 different by 0

- IF INTEG_OPTS = IN_2 ACCUMULATE
set PULSE_VALZ2 different by O

- IF INTEG_TYPE = PERIODIC
set CLOCK_PER different by 0

The RESOURCE BLOCK is not in
AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The Block is not scheduled

Design the FB Application correctly and download
it to the devices

The Block is in MAN mode

An used input has Bad Status

Check the upstream blocks

The Selected input has UNCERTAIN
Status

Set the STATUS_OPTS to Use Uncertain as
Good

The OUT Status is BAD

There are no inputs linked in (OUT
Status = BAD Configuration Error)

Review the FB application design

The OUT Status has the Limit
bits (0, 1) set to Constant

The Actual Mode is set to MAN

Set the Target Mode to AUTO

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the
Reports bit Set

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK

LIM_NOTIFY value is less of the
MAX_NOTIFY value

Set the value of LIM_NOTIFY equal, at least, to
the MAX_NOTIFY value
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PRESSURE TRANSDUCER BLOCK

Overview

This pressure transducer block is implemented within devices whose primary process sensor has the purpose to
measure pressure, or differential pressure.

In addition at the pressure value as primary measurement, there are available auxiliary variables that can be
selected trough the Channel as input for the Analog Input blocks, these are the Sensor Temperature and, in case of
differential pressure measurement, the Static Pressure identified respectively as secondary and tertiary variable

Block Diagram

4 N

ANALOG
CHANNEL| INPUT | ouT
INPUT PRESSURE PV e--2z® TP BLOCK1 —>
(Time Duration Signal) | —l Jatd
SENSOR < Nt
TRANSDUCER | 2<Value %\~ -
Il BLOCK ——> " Block | ——b -
Process | \"\\
3°Value,” "«
Value | 5 \\\\\
NS ANALOG
\}
O CHANNEL] INPUT ouT
“'e——>» BLOCK 2 —>
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Description

The Sensor Block is a manufacturer device specific algorithm with the purpose to convert the signal representing
the measurement in a row format, into a digital format.
Within the Sensor Block of the 264 are collected a set of basic operations as represented in the diagram below:

1- Sampling of the Time Duration Signal (T1, T2)

2- Validation and Elaboration

3- Linearization

4- Calibration and Compensation
The Sensor Block produce in output the TPB_PROCESS VALUE as compensated and linearizated value to be
used as reference for the Calibration of the Sensor, see the section...... and to be used as Input for the Pressure
Transducer Block.
The Auxiliary variables are also produced in output from the Sensor Block ready to be linked in input to the Al
blocks.

. L . TPB_Process_Value
Sampling T_l, T_2 Linearisation Tr|mm|_ng TPB_Process_Status
T T2 o Validation »| & temperature o & static -
Ll - L - Ll »
Elaborgtlon compensation pressure [engineering unit Kpa]
and Filter compensation

TPB_Secondary_Value
(Sensor Temperature in °C) -

»

Compensation
Variables TB_Tertiary_Value
(Static Pressure in MPa)

>
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Both the two Al Blocks can be selected with the same CHANNEL for receiving in input the same variable
from the TPB. The same CHANNEL set for the 2 Al can produce the Al Configuration Error if not properly
configured. See the detail in the ANALOG INPUT DIAGNOSIS for Configuration Error description when Al
XD_SCALE UNIT is different by TPB PRIMARY VALUE RANGE UNIT

The TPB_PROCESS_VALUE, TPB_SECONDARY_VALUE and TPB_TERTIARY_VALUE, always run
independently by the availability of a valid FBAP and by the Al Operating Mode.
They are computed also when the TPB is in O/S mode but their status will be BAD + OOS.

Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 | BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View
Objects characteristics and so on
The revision level of the Static data associated with the Function Block. The revision level is
1 | ST_REV 2 R . . . . .
- incremented each time a static parameter value in the block is changed.
2 | TAG_DESC 32 R/W | The user description of the intended application of the block
3 | STRATEGY 2 RIW The strategy field can be used to identify grouping of blocks. This data is not checked or
processed by the block.
4 | ALERT KEY 1 RIW The identification number of the plant unit. This information may be used in the host for sorting
alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.
5 [ MODE_BLK -
- 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W | Normal — The common mode for the Actual.
BLOCK_ERR This parameter reflects the error status associated with the HW or SW components associated
6 2 R ) ; o )
with a block. It is a bit string, so that multiple errors may be shown.
This alert is generated by any change to the static data
1 R/W | Unacknowledged
1 R Update State
7 | UPDATE_EVT - -
- 8 R | Time Stamp: The date and time of when the alert was generated
2 R Static Revision
2 R Relative Index

The block alarm is used for all configuration, hardware, and connection failure or system problems in the block.
The cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status in
the status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block alert
may be reported without clearing the Active Status, if the sub-code has changed

8 | BLOCK_ALM 1 R/W | Unacknowledged
1 R | Alarm State
8 R | Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R [ Value
9 QIQRASCSTDOUR?YER_ 4 R Directory that specifies the number and starting indices of the transducers in the transducer block
10 TRANSDUCER_ 5 Identifies the tra_ns_ducer type. ) ) )
TYPE For the 264 FF it is 100 = Standard Pressure with calibration
11 | XD ERROR 1 Transducer block error sub-code
12 COLLECTION_ 36 R _Directory that specifi(_es_the number, starting indices, and the DD items IDs of the data collections
DIRECTORY in each transducer within a transducer block
Type of measurement representing the primary value. The default measurement type is
Differential Pressure.
13 _IP_'\I?IIDI\EARY_VALUE_ 2 R/W 107. Differential Pressure
108. Gauge Pressure
109. Absolute Pressure
4 R This is the output value from the TB and input for the Al when CHANNEL = 1. It is represented in

the PRIMARY_VALUE_RANGE_Unitindex
R | This is the output status from the TB

14 | PRIMARY_VALUE

4 R High Range Always set to the Upper Sensor Limit and converted in accordance with the
Unit Index changes
PRIMARY VALUE 4 R Low Range Alvs_/ays set to the Lower Sensor Limit and converted in accordance with the
15 RANGE - Unit Index changes
5 R Unit Index Updated at every Al_XD_SCALE_Unit_Index changing in order to always keep
them equal
1 R Decimal point
16 | CAL_POINT HI 4 R/W | The Highest calibrated value expressed in CAL_UNIT
17 | CAL_POINT LO 4 R/W | The Lowest calibrated value expressed in CAL_UNIT
18 | CAL_MIN_SPAN 4 R The Minimum Span to be used between the above calibrations points. Expressed in CAL_UNIT.
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Calibration Unit. Only Pressure Units are allowed. See in the Analog Input Function Block Table

19 | CAL_UNIT 2 RIW the XD_SCALE Unit Code the allowed Code for Pressure
20 | SENSOR_TYPE 2 R/W | Type of sensor. The 264 is —121 - Pressure sensor unknown
Range Values representing the Physical Sensor Limits
4 R High Range Always set to the Upper Sensor Limit
21 | SENSOR _RANGE 4 R Low Range Always set to the Lower Sensor Limit_ . .
R Unit Index Always set to the customer ordgr unit code. See in the Analog Input Function
Block Table the XD _SCALE Unit Code the allowed Code for Pressure
1 R Decimal point
22 | SENSOR SN 32 R Serial Number of the sensor
Calibration Method: 104 — User Trim Standard Calibration
100 - Volumetric 105 — Factory Trim Special Calibration
23 | SENSOR_CAL 1 | RwW | 101 - Static Weigh 106 — User Trim Special Calibration
102 — Dynamic Weigh 255 - Other
103 — Factory Trim Standard Calibration (default)
24 | SENS CAL_LOC 32 R/W | The last Location of the Sensor Calibration
25 | SENS CAL DATE 7 R/W | The last Date on which the Sensor Calibration was performed
26 | SENS CAL_WHO 32 R/W | The Name of the person responsible of the last Sensor Calibration
Type of materials for sensor isolator:
104 Monel 130 Hastelloy C276
27 | SENS_ISOL_MTL 2 R 105 Tantalum 236 Monel Gold Plated
119 AISI 316L Stainless Steel 339 Monel 400
Type of Fill Fluid used in the sensor: 7 With Oil (FDA)
28 EEL’]‘I%OR—F'L'-— 2 R |1 Silicone Oil 50 Inert Ol (Galden)
2 Fluorcarbon 61 Dibutyl Penthalate
Sensor Temperature Value to be linked in input to the Al when the CHANNEL = 2 is selected. It is
29 SECONDARY_ 4 R expressed inpSECONDARY_VALUE_UNIT P
VALUE
R Sensor Temperature Status
Sensor Temperature Unit. The allowed units are:
30 \S/ifgé\'%/?\m(— 2 | Rw |1000  Kelvin 1002 Fahrenheit Degree
- 1001 Celsius Degree 1003 Rankine Degree
ENHANCED PARAMETERS
4 R Static Pressure Value to be linked in input to the Al when the CHANNEL = 3 is selected. It is
31 | TERTIARY_VALUE expressed in TERTIARY_VALUE_UNIT
1 R Static Pressure Status
32 TERTIARY_VALUE_ 2 RIW Static Pressure Unit. Only Pressure unit code are usable, see in the Analog Input Function Block
UNIT Table the XD_SCALE Unit Code the allowed Code for Pressure
An optional parameter that aids in the correlation of channels in a device to channels as defined
for a plant or process area.
33 | CHANNEL_MAP 5 R/W Channel 1 = Pressure
Channel 2 = Sensor Temp.
Channel 3 = Static Press.
34 | PROCESS. VALUE 4 R Pressure value used as reference for the Calibration Operation. See also the section 9.
1 R Process Value Status
Type of materials for the O-ring: 121 Nitrile Rubber (Perbunan NBR)
110 PTFE 136 TFE Glass Filled
35 | O_RING_MTL_HSP 2 RIW 111 Viton 233 Perfluoro elastomer
112 Buna-N 238 EPDM
Type of Flanges: 56 Level Sanitary
12 Conventional 57 Level Food
14 Remote Seal 58 No Flange, Direct Connection
36 | FLANGE_TYPE_HSP 2 RIW 53 Level Flange Type Flush 59 All Welded for Remote Seal
54 Level Flange Type Extended 60 Gasketed for Remote Seal
55 Welded Flange 62 Direct Mount Seal (level)
Type of material for the Flange:
100 Carbon Steel 60 AISI 316L Stainless Steel
37 | FLANGE_MTL_HSP 2 R/W [ 102 AISI 316 Stainless Steel 124 Kynar
103 Hastelloy C 130 Hastelloy C276
104 Monel 339 Monel 400
Type of material of the Drain Vent: 119 AISI 316L Stainless Steel
38 | DonN-VENT ML\ 5 | Rw |108 Hastelloy C 339 Monel 400
104 Monel 251 None
Type of remote seals:
51 Wafer 62 Off line flanged connection
55 Off line threated 63 Sanitary Flush
56 Chemical Tee 64 Sanitary Extended
39 |JSN-SFALTYPE. | o 1 R |57 Button 65 Flush Flanged
58 Triclamp & Cherry Burrell 66 Extended Flanged
59 Alimentary (Union Nut) 67 Urea Service
61 Union Connection 69 Pulp & Paper
62 Aseptic 70 Beverage
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Type of Fill fluid for the remote seals: 59 Ethyl Alcohol
1 Silicon Qil 60 Propylene Glycol/Water
2 Inert Oil (Fluorolube) 61 Dibutyl Penthalate
50 Inert Oil (Galden) 62 Siltherm 800
40 REMOTE_SEAL 2 R 51 Glyceryn + H20 63 Mercury
FILL_FLUID_HSP 54 Santotherm 65 DC97 9120 Pharma B-Grade
55 Silicone Oil food 66 Marcol 82 (Mineral Oil)
56 Neobee 67 AN140 (Silicon oil Hi Temp)
57 Dowtherm 68 Siltherm XLT
58 Ethyl benzene 253 Special
Type of remote seals isolator: 130 Hastelloy C276
M REMOTE_SEAL_ 2 R 104 Monel 134 AlSI 316L TFE Coated
ISOLATOR_HSP 105 Tantalum 236 Monel Gold Plated
119 AISI 316L Stainless Steel 334 Hastelloy C276 TFE Coated
Type of materials for the O-ring: 121 Nitrile Rubber (Perbunan NBR)
110 PTFE 137 TFE Glass Filled
42 | O_RING_MTL_LSP 2 RIW 111 Viton 233 Perfluoro elastomer
112 Buna-N 238 EPDM
Type of Flanges: 56 Level Sanitary
12 Conventional 57 Level Food
14 Remote Seal 58 No Flange, Direct Connection
43 | FLANGE_TYPE_LSP 2 RIW 53 Level Flange Type Flush 59 All Welded for Remote Seal
54 Level Flange Type Extended 61 Gasketed for Remote Seal
55 Welded Flange 62 Direct Mount Seal (level)
Type of material for the Flange:
100 Carbon Steel 119 AISI| 316L Stainless Steel
44 | FLANGE_MTL_LSP 2 R/W | 102 AISI 316 Stainless Steel 125 Kynar
103 Hastelloy C 131 Hastelloy C276
104 Monel 339 Monel 400
Type of material of the Drain Vent: 119 AISI 316L Stainless Steel
45 | PRAINVENTMTL_ |5 | mw |103 Hastelloy € 339 Monel 400
104 Monel 251 None
Type of remote seals:
51 Wafer 62 Off line flanged connection
55 Off line threated 63 Sanitary Flush
56 Chemical Tee 64 Sanitary Extended
46 ESEQA—SEAL—TYPE— 2 R 57 Button 65 Flush Flanged
58 Triclamp & Cherry Burrell 66 Extended Flanged
59 Alimentary (Union Nut) 67 Urea Service
60 Union Connection 69 Pulp & Paper
61 Aseptic 70 Beverage
Type of Fill fluid for the remote seals: 59 Ethyl Alcohol
1 Silicon Qil 60 Propylene Glycol/Water
2 Inert Oil (Fluorolube) 61 Dibutyl Penthalate
50 Inert Oil (Galden) 62 Siltherm 800
47 REMOTE_SEAL 2 R 51 Glyceryn + H20 63 Mercury
FILL_FLUID_LSP 54 Santotherm 69 DC97 9120 Pharma B-Grade
55 Silicone Oil food 70 Marcol 82 (Mineral Oil)
56 Neobee 71 AN140 (Silicon oil Hi Temp)
57 Dowtherm 72 Siltherm XLT
58 Ethyl benzene 253 Special
Type of remote seals isolator: 130 Hastelloy C276
48 REMOTE_SEAL_ 2 R 104 Monel 135 AlSI 316L TFE Coated
ISOLATOR_LSP 105 Tantalum 237 Monel Gold Plated
119 AISI 316L Stainless Steel 334 Hastelloy C276 TFE Coated
PROCESS
49 CONNECTION 1 R
Number of remote seals:
50 NUMBER_ 1 R 1 One Seal
REMOTE_SEAL 2 Two Seals
251  None
Type of Calibration: 102 Special Temperature
51 .?é:;:?RATION— 1 R 100 Standard 103 Special Line Pressure and Temp.
101 Special Line Pressure
Type of procedure: 3 Chlorine Cleaning
52 .lF.,sSECEDURE— 1 R 1 None 4 Hydrogen Preparation
2 Oxygen Cleaning 5 Special degreasing
53 | HIGH TEMP_LIM 4 R Highest allowed sensor temperature limit. It is expressed in SECONDARY_VALUE_UNIT
54 | LOW TEMP LIM 4 R Lowest allowed sensor temperature limit. It is expressed in SECONDARY_VALUE_UNIT
55 MAX_WORK_ 5 RIW Maximum working pressure Unit code. Only Pressure unit code are usable. See in the Analog
PRESS_UNIT Input Function Block Table the XD_SCALE Unit Code the allowed Code for Pressure
56 | MAX WORK PRESS 4 R/W | Max allowed working pressure of the sensor.
STATIC_PRESS . . . .
57 — - 4 R/W | Value at which the Static Pressure has been adjusted expressed in MAX_WORK_PRESS_UNIT

TRIM
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Type of sensor module: 60 Differential Inductive Lenno
42 Differential Piezo Minden 61 Diff. Inductive Abs.Lenno
43 Diff. Absolute Piezo Minden 62 Diff. Inductive Gauge Lenno
58 | MODULE_TYPE R |50 Pressure Capacitive Minden 63 Pressure Inductive Lenno
51 Press.Abs.Capacitive Minden 64 Press.Inductive Abs.Lenno
52 Pressure Piezo Minden 65 Pressure Capacitive Lenno
53 Pressure Abs.Piezo Minden 66 Press.Capacitive Abs.Lenno
The detailed diagnostic conditions relating the TPB are collected in this additional bit-string
variable, they are:
—  Sensor Type Incompatible PV out of High sensor limit
—  Sensor database invalid for the electronics PV out of Low sensor limit
—  Read Error for Critical data Overpressure side High
59 |DETAILED_STATUS RO\ Read Error for Not Critical data Overpressure side Low
—  Pressure sensor not updating Over Temperature High
—  Mechanical Fail Over Temperature Low
—  Static Pressure Sensor Failed Over Static Pressure
—  Temperature Sensor Failed Generic Sensor Fail
The diagnostic conditions can be masked setting the correspondent bit in this variable.
Only NOT fatal errors can be masked, they are:
—  Read Error for Not Critical data Overpressure side High
—  Static Pressure Sensor Failed Overpressure side Low
60 |ERROR MASK RIW - _ Temperature Sensor Failed Over Temperature High
—  Sensor NV R/W Failure Over Temperature Low
— PV out of High sensor limit Over Static Pressure
— PV out of Low sensor limit
The diagnostic conditions can be simulated setting the correspondent bit in this variable:
—  Sensor Type Incompatible PV out of High sensor limit
—  Sensor database invalid for the electronics PV out of Low sensor limit
— Read Error for Critical data Overpressure side High
61 |[ERROR SIMULATION RW |~ Read Error for Not Critical data Overpressure side Low

Pressure sensor not updating
Mechanical Fail

Static Pressure Sensor Failed
Temperature Sensor Failed
Sensor NV R/W Failure

Over Temperature High
Over Temperature Low
Over Static Pressure
Generic Sensor Fail

Supported Modes

> OQ0S, AUTO.

& When the RB is Out of Service, the Transducer Pressure Block is forced in Out of Service too.
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Diagnosis

The TPB supports the following errors:

Conditions Sub-Conditions Possible Reason PRIMARY_VALUE Status LCD
ERROR CONDITION
Sensor type The Sensor type is an old model or its ASB
Other P database is not compatible with the BAD + Sensor Fail

incompatible

installed electronics.

SENSOR
INVALID

0 B0
#*

Sensor database invalid
for the electronics

The Sensor database is of an old type
for the actual electronic

BAD + Sensor Fail

ERROR CONDITION

ABB

DBASE
INVALID

i 50
%

Pressure sensor out of
High limit

The TPB_PRIMARY_VALUE exceed
the
TPB_SENSOR_RANGE_high_range

GOOD_NC + High limited

WARNING CONDITION

ABB

PV OUT
LIMIT H

Pressure sensor out of
Low limit

The TPB_PRIMARY_VALUE exceed
the
TPB_SENSOR_RANGE_low_range

GOOD_NC + Low limited

WARNING CONDITION

ABB

PV OUT
LIMIT L

0 50
%

Overpressure High

An Overrange of pressure on the side
+ has been detected. Each
occurrence is counted in a dedicated
counter ADB_OVER_RNG_CNT

GOOD_NC + High limited

WARNING CONDITION

Overpressure Low

An Overrange of pressure on the side
- has been detected. Each occurrence
is counted in a dedicated counter
ADB_OVER_RNG_CNT

GOOD_NC + Low limited

Over Temperature High

A Sensor Temperature Out of the
operational limits High has been
detected. Each occurrence is counted
in a dedicated counter
ADB_OVER_TMP_CNT

UNCERTAIN + Sensor
Conversion Not Accurate

ABB

ST OUT
LIMIT H
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Over Temperature Low

A Sensor Temperature Out of the
operational limits Low has been
detected. Each occurrence is counted
in a dedicated counter
ADB_OVER_TMP_CNT

UNCERTAIN + Sensor
Conversion Not Accurate

WARNING CONDITION

ABB

ST OUT
LIMIT L

0 50
*

Over Static

A Static Pressure Out of the
acceptable Working limit has been
detected. Each occurrence is counted
in a dedicated counter
ADB_OVER_STAT_CNT

UNCERTAIN + Sensor
Conversion Not Accurate

WARNING CONDITION

Device needs
maintenance
soon

Static Pressure Sensor
Failed

The circuitry for the sampling of the
Static Pressure is failed/broken.

The 264 continue to work but with the
latest valid compensation

UNCERTAIN + Sensor
Conversion Not Accurate

WARNING CONDITION

ABB

SENSOR
FAIL_S

B0
#*

Temperature Sensor
Failed

The circuitry for the sampling of the
Sensor Temperature is failed/broken.

The 264 continue to work but with the
latest valid compensation

UNCERTAIN + Sensor
Conversion Not Accurate

WARNING CONDITION

ABB

SENSOR
FAIL_S

B0
#*

0

Memory failure

N/A

An error has been detected during the
periodic R/W access to the non-
volatile memory of the Sensor.

. The 264 continue to work
normally, but in case of power
cycle the last changes could be
lost.

NO EFFECT

WARNING CONDITION

ABB

SENSOR
FAIL_E

Lost Static Data

CRC Error for Critical
data of Sensor
EEPROM

A CRC error in the NV Sensor
memory has been detected during the
start-up for data that can impact
critically on the correct production of
the Process Variable.

BAD + Sensor Fail

ERROR CONDITION

ABB

SENSOR
FAIL_E

B0
#*

0

CRC Error for Not
Critical data of Sensor
EEPROM

A CRC error in the NV Sensor
memory has been detected during the
start-up for data that have not a
critical impact on the correct
production of the Process Variable.

NO EFFECT

WARNING CONDITION

ABB

SENSOR
FAIL_E

a 50
%
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Device needs
maintenance
now

Pressure sensor not
updating

The Sensor Primary signal is no more
available or correctly updated due to
electronics failure

BAD + Sensor Fail

ERROR CONDITION

ABB

SENSOR
FAIL_S

Mechanical Error

The sensor signal reflects wrong
condition due to probably mechanical
failure.

BAD + Sensor Fail

ERROR CONDITION

ABB

SENSOR
FAIL_S

o 50
x

Out-of-Service

N/A

The Actual_Mode of the TPB is set to
OUT OF SERVICE

BAD + Out Of Service

ERROR CONDITION

ABB

OUT OF
SERVICE
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OUT Status

The TPB_PRIMARY_VALUE Status byte supports the following conditions:

Quality Substatus Limits
Dec |Hex]Gr |Gr |QS |QS [QS |QS [Qu [Qu DESCRIPTIONS
2" 2% [2° |2* |2® |22 |2 |2°
0 00 |O 0 = bad
64 (40 |O 1 = uncertain
128 180 |1 0 = good (Not
Cascade)
BAD
12 |oC |o 0 0 0 1 1 = device failure Set as consequence of the CRC Error for Critical data of
Sensor EEPROM.
16 |10 |O 0 0 1 0 = sensor failure Set as consequence of the Device Needs Maintenance Now
28 |1C |o 0 0 1 1 1 = out of service This status is produced when the device is in Out Of Service
mode.
UNCERTAIN
64 |40 0 1 0 0 0 0 = non specific Set when the PILD function executed in the ADB detects a
plugged line and the PILD status is enabled to affect the
TPB status.
. If the calculated TPB status has lower priority of the
Uncertain non specific, the Uncertain non specific is
produced, if the calculated TPB status has higher priority
of the Uncertain non specific, the calculated TPB status is
produced
80 |50 0 1 0 1 0 0 = sensor Set as consequence of the Device Needs Maintenance Soon or
conversion not in case of Overtemperature and Overstatic
accurate The auxiliary values for compensation are not more usable
(compensation sensors failed). The OUT will be always
produced but with the last valid compensation. This gives an
indication of degraded performances of the device
GOOD_NC
128 (80 |1 0 0 0 0 0 = non specific
132|184 |1 0 0 0 0 1 = active block Set when the value is Good and the block has an Active Block
alarm ??? alarm.
+1 |[+01 0 1 | =low limited Set as consequence of the Primary Value out of sensor high
limit and/or in case of overpressure plus
+2 [ +02 1 0 | = high limited Set as consequence of the Primary Value out of sensor low
limit and/or in case of overpressure minus
+3 | +03 1 1 | = constant

Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be removed

from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO

The RESOURCE BLOCK is not in

AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The OUT Status is BAD

There is a fatal failure at the sensor
which produces not

level
values

usable

For details check the BLOCK _ERR and
DETAILED_STATUS variables

The OUT Status is UNCERTAIN

There is a non fatal failure at the
sensor level which produces usable
values but with decreased
performances

For details check the BLOCK _ERR and
DETAILED_STATUS variables

Block Alarm Not Working

(Events not notified)

The FEATURE_SEL has not
Reports bit Set

the

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK

LIM_NOTIFY value is less of the
MAX_NOTIFY value

Set the value of LIM_NOTIFY equal, at least, to
the MAX_NOTIFY value
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DISPLAY TRANSDUCER BLOCK

Overview

The display transducer block is an independent block dedicated to the management of the local display and the
local operations via push buttons.

Block Diagram

LCD_SELECTION

LCD_SELECTION_1 =——@

LCD_SELECTION_2 =———9
LCD_SELECTION_3 =—9@
LCD_SELECTION_4 ——m9

LCD_SEQUENCE

27.978
GOOD_NC
bisssssssnsnlisas o o

0 )
*

Description

The Display Transducer Block allows the selection of which variables, produced/calculated within the device, must
be displayed. It is possible select up to 4 display inputs, each selectable with one variable to be displayed from a list
of predefined variables, refer to the section 3.4 — Local Indicator.

The variables can be optionally selected to be displayed as a single variable or in sequence.

It is also selectable the possibility to display only Error strings or only Warnings strings when diagnostic strings
should be displayed, by default all the diagnostic strings are enabled.

From this block is also possible enable or disable the push buttons.

Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 | BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View

Objects characteristics and so on

The revision level of the Static data associated with the Function Block. The revision level is
1 |ST_REV 2 R . ; 3 ) .
- incremented each time a static parameter value in the block is changed.

2 | TAG_DESC 32 R/W | The user description of the intended application of the block

STRATEGY 2 RIW The strategy field can be used to identify grouping of blocks. This data is not checked or
processed by the block.

The identification number of the plant unit. This information may be used in the host for sorting

4 | ALERT_KEY 1 R/W
alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.
5 | MODE_BLK -
- 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W | Normal — The common mode for the Actual.

BLOCK_ERR This parameter reflects the error status associated with the HW or SW components associated

2 R with a block. It is a bit string, so that multiple errors may be shown.

This alert is generated by any change to the static data
1 R/W | Unacknowledged
Update State
Time Stamp: The date and time of when the alert was generated
Static Revision
Relative Index

7 | UPDATE_EVT

N[N ||+
pelpel pul el
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The block alarm is used for all configuration, hardware, and connection failure or system problems in the block.
The cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status
in the status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block
alert may be reported without clearing the Active Status, if the sub-code has changed

8 | BLOCK_ALM 1 R/W | Unacknowledged
1 R | Alarm State
8 R Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R Value
9 TRANSDUCER_ 4 R Directory that specifies the number and starting indices of the transducers in the transducer
DIRECTORY block
10 $$’:,‘E‘SDUCER— R Identifies the transducer type.
11 [ XD ERROR 1 R Transducer block error sub-code
12 COLLECTION_ 36 R Directqry that specifies the m_Jm_ber, starting indices, and the DD items IDs of the data
DIRECTORY collections in each transducer within a transducer block
Indication about the installation of the Display on the transmitter:
13 [ LCD_INSTALLATION 1 R | xxx = Installed > (xxx = LCD sw rev)
255 = Not Installed
Local operations enabled/disabled. The Push buttons can be selected as:
14 | KEY_ENABLE 1 R/W | 100 — Push buttons Enabled
101 — Push buttons Disabled
Selection of the 1% variable to be displayed:
0 Uninitialized 107  Al_2 output percent
100 TPB Process Value 108 PID Out
101 TPB Primary Value 109 AR Out
15 [ LCD_SELECTION_1 1 R/W | 102 TPB Secondary Value 110 CS Out
103 TPB Tertiary Value 111 1S Out
104 Al_1 output value 112 IT Out
105 Al_1 output percent 113 SCOut1l
106 Al_2 output value 114 SCOut?2
16 [LCD SELECTION 2 1 R/W [ Selection of the 2™ variable to be displayed. The list is the same of the Selection 1
17 [LCD SELECTION_ 3 1 R/W [ Selection of the 3™ variable to be displayed. The list is the same of the Selection 1
18 [LCD SELECTION 4 1 R/W | Selection of the 4™ variable to be displayed. The list is the same of the Selection 1
Possibility to display the 4 variables selected with LCD_SELECTION_x in sequence.
Each every 5 seconds:
19 | LCD_SEQUENCE 1 R/IW 1- Seque)rllce OFF
2 — Sequence ON
20 | LCD_SELECTION 1 R/W | Selection of which of the LCD_SELECTION_x must be displayed. Valid values between 1 & 4.
DISABLE Possibility to' enab_le/disable the disp_laying of strings representing Warnings
21 WARNINGS 1 R/W |0 - Enable dl_splayl_ng of Warnl_ng strl_ngs
1 - Disable displaying of Warning strings
Possibility to enable/disable the displaying of strings representing Errors
22 | DISABLE ERRORS 1 R/W | O - Enable displaying of Error strings

1 - Disable displaying of Error strings

Supported Modes

00S, AUTO.

& The Display Transducer Block is not subject to the RB operating mode. It can be switched in AUTO also
when the RB is in OOS
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ADVANCED DIAGNOSTIC TRANSDUCER BLOCK

Overview

The advanced diagnostic transducer block contains all the parameters that related to the device diagnostic and all
the parameters related with the PILD algorithm. The goal of this block is to supervise the device and report an alarm
under transducer abnormal condition to the control system, modifying the pressure transducer block primary value
status and raising an alarm in the BLOCK_ERR.

Block Diagram

PILD_AFFECT_PV
PILD_COMMAND PILD_DETECTION_TIME —
PILD_MAX PRESSURE_DEVIATION

ALARMS
=TB_PRIMARY _VALUE=— FILD STATUS MNORMAL PILD_OUTPUT—t—
MODE TRAIMNING —PILO_TRAIN_ CUTPUT—
TB_STATIC_PRESSURE
= B_TEMPERATURE CELhTERS

FILD_DETECTION_TIME

FILD_RETRAIN

PILD TRAIN_TIME

PILD_TRAIN_RETRIES
PILD_SENSITIVITY
PILD_BAND_AUTOTUNING

PILD BAND LO
PILD_BAND_HI

Description

The Advanced Diagnostic Transducer Block is divided into two parts:

1.

The PILD algorithm

The Plugged Impulse Line Detection (PILD) is a new function for 264 Differential Pressure models, aimed at
detecting the blockage of the process connections of the instrument and any type of problem occurring at the
sensor internal hydraulic circuit.

The PILD algorithm is executed in two distinct phases:

Training Phase:

The algorithm analyses and learns the process dynamics in term of noises of the primary signal detected when
the process is working at its normal conditions, then if the training phase is successfully completed with good
result, the ADB is switched in AUTO mode and the PILD monitoring phase get start.

Until the training is not executed or its result is not good, a configuration error is raised with details like:

- Process Instable during training

- Process not available during training

- Not good process condition for training

- Training not done

and the ADB block is remains in OOS.

Monitoring Phase:

The algorithms perform a continuous sampling and comparison of the current process noises with what
memorized during the training phase. Differences have been experienced being consequences of something
bad in process connections to the sensor like dirty, ice and so on which tap/plug the pipe/s partially or totally.
Whenever a pipe plugging/tapping is detected, an Input Failure error is raised with details like:

- Line on side H plugged

- Line on side L plugged
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- Bothlines H and L plugged
- An undetected line plugged
and the ADB block goes in OOS.

When one of the above conditions has been detected, there is the possibility that the PV in output from the
TBP continue to be produced with GOOD status.

In this way the Al block receiving in input the PV from the TPB works normally and the operator could have not
evidence of the wrong conditions. For this reason it is possible make a choice in order to decide to affect or not
the TPB primary value when the plugging conditions have been detected. This selection is possible with the
PILD_AFFECT_PV variable. When it is selected to true, and the Plugging conditions are detected, the GOOD
status that would be produced in output for the TPB_ PRIMARY_VARIABLE is forced to Uncertain not specific

The PILD algorithm loses the train every time it is switched off. The algorithm is switched off automatically for
every error condition and the block go to OOS, except when the pressure violates the maximum pressure
deviation and the retrain is selected.

&

The Variables relevant with the PILD algorithm are in a grey background in the Block Mapping table below

2. The working conditions limits and the over-range counters
The over-range counters count the times the device is in condition of upper and lower over-range for
differential pressure, static pressure and temperature. The FF counters are clearable while a copy of those
counters is stored in the Non volatile memory for future statistics. Those parameters will be saved every day.

& The counters are updated in every block mode included when the ADB is in OOS.

Block Mapping

ldx Name Byte | PC Description
In the Block Object data structure, there are different items describing the block characteristics.
0 | BLOCK_OBJ 62 mix. | Execution period, Number of parameters in the block, the DD Revision, Profile Revision, View

Objects characteristics and so on

The revision level of the Static data associated with the Function Block. The revision level is
1 |ST_REV 2 R . ; 3 ) .
- incremented each time a static parameter value in the block is changed.

2 | TAG_DESC 32 R/W | The user description of the intended application of the block

3 | STRATEGY 2 RIW The strategy field can be used to identify grouping of blocks. This data is not checked or
processed by the block.

The identification number of the plant unit. This information may be used in the host for sorting

4 | ALERT_KEY 1 R/W
alarms, etc.
1 R/W | Target — The selected mode from the operator.
1 R Actual — The mode the block is currently in.
5 | MODE_BLK -
- 1 R/W | Permitted — Allowed modes that the target may take on
1 R/W | Normal — The common mode for the Actual.

BLOCK_ERR This parameter reflects the error status associated with the HW or SW components associated

2 R with a block. It is a bit string, so that multiple errors may be shown.

This alert is generated by any change to the static data
1 R/W | Unacknowledged

1 R Update State

7 | UPDATE EVT 8 R Time Stamp: The date and time of when the alert was generated
2 R Static Revision
2 R Relative Index

The block alarm is used for all configuration, hardware, and connection failure or system problems in the block.
The cause of the alert is entered in the sub-code field. The first alert to become active will set the Active Status
in the status parameter. As soon as the Unreported status is cleared by the alert reporting task, another block
alert may be reported without clearing the Active Status, if the sub-code has changed

8 | BLOCK_ALM 1 R/W [ Unacknowledged
1 R Alarm State
8 R | Time Stamp: The date and time of when the alert was generated
2 R Sub-code
1 R [ Value
9 TRANSDUCER_ 4 R Directory that specifies the number and starting indices of the transducers in the transducer
DIRECTORY block
10 TRANSDUCER_ R Identifies the transducer type.
TYPE
11 | XD_ERROR 1 R Transducer block error sub-code
12 COLLECTION_ 36 R Directory that specifies the number, starting indices, and the DD items IDs of the data
DIRECTORY collections in each transducer within a transducer block
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With this parameter is possible perform the PILD algorithm actions The possible values are:

0 - IDLE - (Default value)
1-GO_OFF - To switch ON the algorithm
el A Y 2-GO_ON - To switch OFF the algorithm
3 - TRAIN - To start the training phase
4 — STOP_TRAINING - To stop the training phase of the algorithm before its natural ending
This parameter shows the actual algorithm status, the possible values are:
0 - OFF - The algorithm is Inactive (Default value)
CHIIBEDESTATLS R 1 - NORMAL - The algorithm is Active
2 — TRAINING - The algorithm is in training phase
This parameter gives information on whether the impulse lines are plugged or not.
Its possible values are:
Bit 0 — Normal - The process connections are OK and the device is working
normally. Lines Not Plugged
Bit 1 — Not Valid - When the PILD algorithm is not working like, for example,
during the Training phase or if the training phase didn't
produce a valid result
15 | PILD OUTPUT R Bit 2 — Max Pressure Deviation - The pressure value _cu_rrently detectec_i _is tqo different from
- what used for the Training. A new Training is necessary for
this new process condition
Bit 3 — One - One undetected process connection is plugged. It was not
possible identify which one
Bit 4 — Two - Both the Process connections, high side (+) and low side (-)
are plugged
Bit 5 — Line H Plugged - The Process connection on the high side (+) is plugged
Bit 6 — Line L Plugged - The Process connection on the low side (-) is plugged
This parameter indicates if the PILD algorithm must affect the transducer block primary
variable, if the PILD algorithm reveals an abnormal situation it drives the status of TB primary
16 | PILD_AFFECT_PV R/W | variable to UNCERTAIN status.
0 — False - Doesn't affect primary value status (default value)
1-—True - Affect primary value status
This parameter represents the length of the algorithm slot. This is the time interval (minutes)
17 PILD_DETECTION_ R R which the algorithm bases the decision on the plugging state of the impulse lines. This
TIME parameter is expressed as a time duration value with range between 1 minute and 30
minutes, the default value is 5 minutes
This parameter is used in the normal operation checks. It is the maximum allowed deviation of
the differential pressure from the mean differential pressure recorded in the training phase. If
18 PILD_MAX_PRESS_ RIW the deviation is greater, than the PILD output is set to OUTPUT NOT VALID, because the
DEVIATION conditions are too different from the training phase. The parameter is expressed in percent
value of the mean training differential pressure; the default value will be 40% while the range
will be between 20% and 60%
This parameter force the algorithm to train status when the process conditions pass the
maximum allowed deviation.
CONIBIERERETRAINING FAL 0 — False - Doesn't retrain automatically (default value)
1—True - Retrain automatically
PILD TRAINING This param_eter represents the dur_ation of the training per_iod. This paramgter is expressed in
20 TIVE - R/W | time duration (minutes) value with range between 1 minute and 30 minutes. The default
value is 5 minutes.
PILD TRAINING At_ the end of_the t'raining procedure, there are the train_ing checks on the recorded'data. If they
21 RETRIES - R/W | fail, the algorithm is allowed to retry the procedure adding a further slot of data. This parameter
is the max number of allowed retries. The default value is 2, while the range is between 0 and 4
This parameter gives information on the status of the training phase, the values are:
Bit 0 — PILD_TRAIN_NOT_DONE - Training not yet executed
Bit 1 — PILD_TRAIN_OK - Training correct
Bit 2 — PILD_TRAIN_FREQUENCY_TUNING - The training phase is checking the
signal frequency for its execution
Bit 3 — PILD_TRAIN_BAD_MAX_POWER_DEV - Signal power has passed the maximum
allowed deviation
- PILD_TRAINING R -i'lr']r;;slrgcf:grs; coniijmor] is considered
OUTPUT good training

Bit 4 — PILD_TRAIN_BAD_MAX_PRESSURE_DEV -Pressure has passed the maximum
allowed deviation.
- This process condition is considered
instable for a good training

Bit 5 — PILD_TRAIN_BAD_MIN_NOISE - The Noise of the process is too low for

allowing a good training

Bit 6 — PILD_TRAIN_BAD_MIN_ALFA - There is not a good process condition

which could allow an efficient training
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Algorithm sensibility is composed by two parameters; the first manages the one-line-plugged
condition while the other the two-lines-plugged condition. The parameters can be managed with
just one variable that sets up either parameters or leaving them separate

1-LOWEST - 1% and 99% of Gamma Distribution
2 - VERY LOW - 2% and 98% of Gamma Distribution
23 | PILD_SENSITIVITY ! RIW 3-LOW - 3% and 97% of Gamma Distribution
4 — MEDIUM - 5% and 95% of Gamma Distribution (default value)
5 - HIGH - 10% and 90% of Gamma Distribution
6 — VERY HIGH - 20% and 80% of Gamma Distribution
7— HIGHEST - 30% and 70% of Gamma Distribution
Experience on the PILD algorithm has shown that the frequency band over which the signal
PILD BAND power is computed can be auto tuned. This parameter enable the procedure to auto tune the
24 AUTOTUNING 1 R/W [ frequency band, it can be enabled or disabled to let the user work manually
0 — False - Doesn't frequency auto tune (default value)
1-True - Does frequency auto tune
Upper bound of the frequency range over which the signal power is computed. It is expressed
in Hz with default value of 20 Hz and range between 1 and 20 Hz (40 for Minden Sensor type,
25 | PILD_BAND_LOW 1 R/W | see MODULE_TYPE index 58 in the TBP). This value must be lower than PILD_BAND_HIGH.
Writable only if PILD_BAND AUTOTUNING is set to false
Lower bound of the frequency range over which the signal power is computed. It is expressed
in Hz with default value of 1 Hz and range between 1 and 20 Hz (40 for Minden Sensor type,
26 | PILD_BAND_HIGH 1 R/W | see MODULE_TYPE index 58 in the TBP). This value must be higher than PILD_BAND_LOW.
Writable if PILD_BAND_ AUTOTUNING is set to false
27 | PWR_ON_CNT 2 R Poyver On Counter. This counter represents t'h'e n_um_ber of power on of the device. After a
defined number of power-on cycles an alert notification is sent to the Master.
High side Over-range Counter.
28 P(EH?—OVER—RNG 2 R/W | Each over-range occurrence on the high/plus side is counted. An operator writing command
- can clear this counter
Low side Over-range Counter.
29 MCI:':#S—OVER—RNG 2 R/W | Each over-range occurrence on the low/minus side is counted. An operator writing command
— can clear this counter
High Over Sensor Temp. Counter
30 P(EH?—OVER—TEMP 2 R/W | Each time the sensor temperature goes outside the HIGH_TEMP_LIMIT the occurrence is
- counted. An operator writing command can clear this counter
MINUS OVER Low O\(er Sensor Temp. Counter _ _
31 TEMP CNT 2 R/W | Each time the sensor temperature goes outside the LOW_TEMP_LIMIT the occurrence is
— counted. An operator writing command can clear this counter
Over Static Press. Counter.
32 | OVER_STAT_CNT 2 R/W | Each time the static pressure goes outside the MAX_WORK_PRESS the occurrence is
counted. An operator writing command can clear this counter
33 | TOT_WORK_HR 6 R Total Working hours. Total amount of time the transmitter has been switched on
34 | PAR WORK_HR 6 RIW Partial Wo_rking hours. Partial amou_nt of time the transmitter has been switched on. An
operator writing command can clear this counter.
35 | MAX SENS VAL 4 R/W | Maximum Value reached by the Sensor
36 | MIN_SENS VAL 4 R/W | Minimum Value reached by the Sensor
37 | MAX TEMP VAL 4 R/W | Maximum Temperature Value reached by the Sensor
38 | MIN_TEMP_ VAL 4 R/W | Minimum Temperature Value reached by the Sensor
39 | MAX WORK PR 4 R/W | Maximum Static Pressure Value reached by the Sensor
The detailed diagnostic conditions relating the ADB are collected in this additional bit-string
variable, they are:
40 | DETAILED_STATUS 2 R - L@ne H plugged —  Process instable_ during tr_aining_phase
—  Line L plugged —  Process not available during training phase
—  Both Lines H and L plugged —  Not Good Process condition for Training
—  One undetected Line plugged —  Max Power Deviation Exceeded
The diagnostic conditions can be masked setting the correspondent bit in this variable.
Only not fatal errors can be masked, they are:
41 | ADB_MASK_ERROR 2 RIW - L@ne H plugged —  Process instable_ during tr_aining_phase
—  Line L plugged —  Process not available during training phase
—  Both Lines H and L plugged —  Not Good Process condition for Training
—  One undetected Line plugged —  Max Power Deviation Exceeded
The diagnostic conditions can be simulated setting the correspondent bit in this variable. They
are:
42 | ADB_SIM_ERROR 2 RIW —  Line H plugged —  Process instable during training phase

—  Line L plugged -
—  Both Lines H and L plugged -
—  One undetected Line plugged —

Process not available during training phase
Not Good Process condition for Training
Max Power Deviation Exceeded

Supported Modes

» 0OO0S, AUTO.

& When the RB is Out of Service, the Advanced Diagnostic Block is forced in Out of Service too.
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Diagnosis

The ADB supports the following errors:
Conditions | Sub-Conditions | Reasons effect on TPB_PRIMARY_VALUE status LCD
Process The Process
. - was not stable
instable during during the
training phase Training phase
Process not Ivgz ﬁgcess
available available
gﬁ;gg training during the =  The Training phase didn’t produce good results to be
training phase used for the PILD algorithm.
The process
Block conditions had

Configuration | Not Good general . The ADB remain in OOS NORMAL DISPLAY
error Process problems that
condition for doesn’t )
Training guarantee the . There is NO EFFECT on the
good training PRIMARY_VALUE_STATUS of the TPB
results
The Training
phase was
Training not never done
Done before or the
algorithm was
switched off.
IF (PILD_AFFECT_PV=True) && (PV STATUS=GOOD)) [WARNING CONDITION
The line +is PV_STATUS = UNCERTAIN non specific

Line + plugged

plugged or not
in the

IF (PILD_AFFECT_PV= True) && (PV_STATUS = BAD))

Line — plugged

;ﬁ/’;dgg dto PV_STATUS = BAD PLUGGED
measurement | ELSE IF (PILD_AFFECT_PV=False) R 4
PV_STATUS = as calculated by TPB PRESSURE
IF (PILD_AFFECT_PV=True) && (PV STATUS=GOOD))
The line - is PV_STATUS = UNCERTAIN non specific

plugged or not
in the

IF (PILD_AFFECT_PV= True) && (PV_STATUS = BAD))

ABB

condition to —
PV_STATUS = BAD
give good - PLUGGED
Input measurement | ELSE IF (PILD_AFFECT_PV=False) =
Failure/proce PV_STATUS = as calculated by TPB PRESSURE
ss variable
has BAD IF ((PILD_AFFECT_PV=True) && (PV STATUS=GOOD)) | WARNING CONDITION
status Both the lines PV_STATUS = UNCERTAIN non specific
+/-are ABB
Both Lines + plugged or not | IF ((PILD_AFFECT_PV= True) && (PV_STATUS = BAD))
and — plugged | Inthe P+
piugg condition to PV_STATUS = BAD PLUGGED
give good ELSE IF (PILD_AFFECT_PV=False) =
measurement
PV_STATUS = as calculated by TPB PRESSURE
IF ((PILD_AFFECT_PV=True) && (PV STATUS=GOOD)) |WARNING CONDITION
One line, + or PV_STATUS = UNCERTAIN non specific ABB
One - is plugged. It | |F (PILD_AFFECT_PV= True) && (PV_STATUS = BAD))
undetected is not possible ONE IP
Line plugged detect which PV_STATUS = BAD PLUGGED
one ELSE IF (PILD_AFFECT_PV=False) H
PV_STATUS = as calculated by TPB PRESSURE
The
Out-of- Actual_Mode
; N/A ofthe ADBis | NO EFFECT ON PV_STATUS NORMAL DISPLAY
Service
OUT OF
SERVICE
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OUT Status

The Status of the TPB_PRIMARY_VALUE will be affected by the ADB in accordance with the PILD_AFFECT_PV

setting.

In case the PILD_AFFECT_PV is set to true, and a diagnostic PILD condition is active, the TPB_PRIMARY_VALUE
status that would be produced as GOOD, will be forced to UNCERTAIN-Non Specific.

Troubleshooting

PROBLEM

POSSIBLE CAUSE

SOLUTION

The Block cannot be removed
from OOS mode

The Target Mode is not set to AUTO

Set the Target Mode to AUTO and/or remove the
00S

The RESOURCE BLOCK is not in
AUTO mode

Set the Target Mode of the RESOURCE BLOCK
to AUTO mode

The Training phase has been not
executed or it didn’t produce a valid
result

Check the Process conditions and the PILD
setting and retry the Training

A PILD error condition has been

detected

Remove the cause of the error e.g. clean the
process connection and restart the PILD
performing a new training

Block Alarm Not Working
(Events not notified)

The FEATURE_SEL has not the

Reports bit Set

Set the REPORTS bit in the FEATURE_SEL of
the RESOURCE BLOCK
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9. Sensor Calibration

The sensor of the 264 can be calibrated in order to adjust and make accurate as much as possible the sensor
conversion to a digital pressure value. The operations provided by the transmitters and to be supported by the
configuration tools are listed in the table below

Operations Parameters involved and modified
Zero Alignment TPB CAL POINT LO
Low Trimming TPB CAL POINT LO
High Trimming TPB CAL POINT HI
Reset to Factory Sensor Trimming Condition | TPB CAL POINT LO, TPB CAL POINT HI, TPB_ CAL UNIT
Static Pressure Trimming TPB_STATIC PRESS TRIM

Two points are necessary to perform a sensor calibration. Low sensor calibration point (Zero) and High sensor
calibration point (Span). The minimum distance from the two points must be greater than minimum span.

The user makes a calibration procedure writing in the TPB_CAL_POINT_HI and TPB_CAL_POINT_LO the values
that the transmitter has to produce as TPB_PROCESS_VALUE matching the current pressure applied in input.
These values are expressed in TPB_CAL_UNIT engineering unit code.

A Calibrated

range "\

Upper sensor limit

CAL_POINT_HI

CAL_POINT_LO

Lower sensor limit

9.1 - Zero Alignment

This operation can be executed using the remote configuration tool or the local ‘Z’ push button. With this operation

the TPB_PROCESS_VALUE is automatically adjusted to Zero®™ Whenever the user wants to set the measure

produced by the transmitter to ‘zero’ (i.e. when the measure is different by ‘zero’ due to the installation position) the

following sequence of operations are required when the remote configuration tool is used:

1. Select the desired unit for representing the measure produced by the transmitter writing the right unit code in the
TPB_CAL_UNIT. = Only Pressure Unit Code is allowed

2. Read the reference value produced by the transmitter from the TPB_PROCESS_VALUE.

3. If the read value is different by ‘zero’, the ‘zero alignment’ operation should be executed: It automatically writes
‘zero’ in the TPB_CAL_POINT_LO and consequently forces the TPB_PROCESS_VALUE to ‘zero'.

4. Read again the TPB_PROCESS_VALUE and check if its value is now ‘zero’.

For details about this operation executed using the local push button ‘Z’, see the section 3.5

9.2 - Low Trimming

This operation can be executed only using the remote configuration tool. With this operation the

TPB_PROCESS_VALUE is automatically adjusted, in order to match the real value of the pressure applied in input,

in the low part of the working range. The following sequence of operations is required:

1. Apply a reference pressure in input using a reference pressure generator.

2. Select the desired unit for representing the measure produced by the transmitter writing the right unit code in the
TPB_CAL_UNIT. = Only Pressure Unit Code is allowed

3. Read the reference value produced by the transmitter from the TPB_PROCESS_VALUE.

4. If this value doesn’t match the pressure applied in input, write the right known applied pressure value in the
TPB_CAL_POINT_LO and write it in the transmitter. This writing executes an internal algorithm that produces
the new correction coefficients.

5. Read again the TPB_PROCESS_VALUE and check if its value has been adjusted for matching the applied
pressure.
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9.3 - High Trimming

This operation can be executed only using the remote configuration tool. With this operation the

TPB_PROCESS_VALUE is automatically adjusted, in order to match the real value of the pressure applied in input,

in the high part of the working range. The following sequence of operations is required:

1. Apply a reference pressure in input using a reference pressure generator.

2. Select the desired unit for representing the measure produced by the transmitter writing the right unit code in the
TPB_CAL_UNIT. = Only Pressure Unit Code is allowed

3. Read the reference value produced by the transmitter from the TPB_PROCESS_VALUE.

4. If this value doesn’t match the pressure applied in input, write the right known applied pressure value in the
TPB_CAL_POINT_HI and write it in the transmitter. This writing executes an internal algorithm that produces the
new correction coefficients.

5. Read again the TPB_PROCESS_VALUE and check if its value has been adjusted for matching the applied
pressure.

9.4 - Reset to Factory Sensor Trimming

This operation can be executed only using the remote configuration tool. With this operation the all the parameters
involved in the trimming operations are updated with the original values recorded during the final calibration
performed in the factory.

This operation is executed selecting the dedicated item “Reset to Factory Sensor Trimming Value” in the
RB_RESTART, see the Resource Block.

9.5 - Static Pressure Trimming

This operation can be executed only using the remote configuration tool. With this operation the

TPB_TERTIARY_VALUE (Static Pressure) is automatically adjusted, in order to match the known value of Static

Pressure applied at the transducer. The following sequence of operations is required:

1. Read the Static Pressure value from the TPB_TERTIARY_VALUE

2. If this value doesn’t match the known Static pressure applied in input at the transducer, write the right value in
the TPB_STATIC_PRESS_TRIM and write it to the transmitter. This writing executes an internal algorithm that
produces the new correction coefficients.

3. Read again the TPB_TERTIARY_VALUE and check if its value has been adjusted for matching the real Static
Pressure value.
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10. - Commissioning

In order to make working the 264 rev.2 with any FF host it is necessary perform some operations as described in
the following sections.
The description below is based on the 264 Rev.2 connected to an ABB System but a similar approach is in general
valid also for other non ABB hosts. A summary of the required operations is:
o Off Line Configuration
= Importing of the FF device drivers DD&CFF in the host
= Design of the FF H1 network
= Design of the FBAP
0 ON Line Configuration
= Assignment of the FF device
= Downloading of the FBAP to the H1 network and devices
= Device and/or Blocks Configuration

&

The first part of the operations is executed in OFF-Line. OFF line means that is not necessary has
the real device connected on the FF H1 network to the host.

10.1  Importing of the FF device drivers DD&CFF in the host
10.1.1 The DD&CFF drivers of the 264 Rev.2 FOUNDATION™ Fieldbus have to be previously downloaded
from the ABB web-site, www.abb.com/instrumentation and placed in a dedicate directory

3 The AB8 Group - Microsolt Internet Explorer provided by ABS =l

O &R WowFaerter. Tt o i
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[T T Te— T —— B CR
A" BECOm

A Frodeinieh 2 28408
@ Conrul Syatema
b Yollage Froucts

Canarel Downkadn  Senice 8 Suspet

Wi Vitage Predts Fieldbus & HART Files 26007 264 i
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10.1.2 Then select the correct Capability File (CFF) from this directory, refer to the “Important Note” in the
beginning of this document 020101 cff. ............ and press “Open”
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10.1.3 The “Device Info” box appears and then press “OK”
=

- Devic
Manufacturer: IAEB
Model |284 Pressure Series
Device Name: |2EUUT [264) Pressure Series
Device Revision: |2 oo

oK I Yiew Structure. Cancel

10.1.4 The “Importing Function blocks....” get start.
Wait until all the blocks are fully imported.....
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10.2  Design of the FF H1 network
10.2.1 Select one of the four (4) FF H1 segments supported by the ABB Linking Device LD800OHSE with a
double right mouse click on the desired line.

=leix
—[xlwlelx| BT 0 o S2) 9l 2slwie] alm|
T s (HWSrE) =
P m et Aco0or aceue) Tag naenn FF_HSE_D_not
et T ABB LDGNHEE
L7 EIF (ESROF_1_E2) Brief description Fialdbus inking dence
=l S FIDAR (PR P addrest 721632 2
: 5,”‘”‘95 (FFHLM P address (redundanl) 172163225
b i FE e LI (FF_EE L
= O MDY (FF VL
= Rap ™ FF L LmacirE
By W FF_SOHEDULE
v m P LEVEE (R
= R PP _HIL_LIC (TP
3l [ m =F3 FIEF (PR P
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] ] ‘ 4
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10.2.2 Select Insert with a right mouse click, the “Insert new object” box appears and press “OK”
J el
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10.2.3 The “Select device type” box appears with a list of manufacturers and device types depending by the
drivers imported in the host. Under ABB are available the drivers of the FF ABB devices
x|

=il FF_DEV LIB
-l 4BE
ABE 2600T_My

3. ABE Z264IB
(-] Fisher Contrls
-l Rosemount Inc.
-] SMaR

g Softing AG

----- %, GStandard FBs

I:I--- The Foxboro Compary
I:I--- “r'okogawa Electric

()8 Cancel
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10.3

10.2.4 Select “ABB 264 Pres” and press OK. The 264 Rev.2 appears
predefined TAG and Address....
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with

......... parameters that can be changed as desired opening the “Parameters” box of the device with

a right mouse click. From this box is also possible select the Backup Link Master function (LAS) of

the device.

Il Parameters: H1 Device x|

General data

Mame:

FF_DEVIC 003

Short text: I

Long text: I

Generdl |
Device identification:

Bus Address:
Type Mame:

Device ID

IABE 264 Pres

Lk settings;
’V Backup Link Master.

-

[ o |

Cancel |

Save | Feset | Check Help

Design of the Function Block Application (FBAP)
Select the FF Function Block Application section. In the lower part of the screen appears the list of the
selected devices and their function blocks. The yellow colour of the blocks means that they are not yet used
and thus available. With a drag and drop of the mouse on these blocks is possible translate them in the box
above ready to be, renamed and linked with other blocks of the same or other devices in order to achieve

the desired control strategy.
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10.4

“Assign device”

o m o visvSY
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*2 W FF_DEVIEAF

Assignment of the FF devices
10.4.1 Verify that the 264 Rev.2 appears in the “live List” of the Linking Device.
10.4.2 Then with the right mouse click select “Pre-commissioning” and then with the left mouse click select

*| System Opeens Crossrsteencest Backl Help

1 1§

Resource Bk
Transducer Block 1 1300
| Transducer giock 2 L]
| Transducer Block 3 1500

Funelion Blsek 1 s

F| Function Bisex 3 T

s

»| ol w)s)|

The second part of the operations is executed in ON-Line. ON line means that the real device has to
be connected on the FF H1 network to the host.

Bug address: m

Vandor ZEE =
Devce type 264 Pressume Series
Device 0 TO0T200004_26007_264_ 0007034008

A

Device ret present

Tag Name
RENTD ABE!  RES 003
TRO15 ABE TRON_0003
TREI2 ABE TRER 0003
TREOII ABB TRCD_0002
E.21 ABHR A1 JEd REVD
E-PID ABBET PID 64 12

FF_DOVICK (PROvA) l-;w(z

Bm] e [ | Fo [[Foo |0 tospe o040 AUEED 2

10.4.3 The current configuration of the device appears in the box “Device Assignment for: xxxxx” where, in

the grey field is shown the configured/desired settings of the device to be commissioned in term of

Address, TAG, Device Type and Device_ ID, while in the white field are listed all the devices in the
live list with their real settings.

Device Assignment for: PROVA from H1 Link: FF_H1_L1_001

E ROV, ABE 264 Fres  DO03200004_26007_264_DO0703
Addiess | FD Tag | Device Type | Deviee ID |
17 FF_HSE_D_00t ABE Instument . 0003200067LDA00HSEN00000230001 31
20 FF_DEVIC_OM . Yokog¥TA320  5S4543000550000247
21 FF_DEVIC D02 Fisher Controls  ODE10001 DOFishedDVC01 50451384350
22 FF_DEVIC_004 . ABB 2548 0003200006_2600T_26418 0131000049
25 FF_DEVIC_D0B TheFIASPTI  38GBB4BAZE-NC13024348
2 FF_DEVIC_0M0 . ABB2B00T_MY  0003200064_2600T_MV__1679502
0 FF_DEVIC_013 . Magne 705 0001560705 MAGNE TROL 05030800005
P35 PIOOD ABR2B00T_HI  0003200004_2600T_264_ 0007034508

—
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10.4.4 Select the new device to be commissioned/assigne with the mouse and press “Assign”

Device Assignment for: PROVA from H1 Link: FF_H1_LI_001 x|
[ PROVA ABE 264 Pres 0003200004 _26007_264_ 000703
Addiess | PD Tag [ Device Typs [ Device D |

17 FF_HSE_D_001 .. ABB Inshument...  0003200067LDBO0HSEQ0DO00Z300.
FF_DEVIC_001 . Yokoa'YTA320  594543000550000247
FF_DEVIC_D0Z . Fisher Contiols 0051000 00FisherDVC01 50461 384950
FF_DEVIC_004 . BB 254 0003200006_26007_264(B01310000...
FF_DEVIC_D0B TheFIASPT1  3E58B4BAZE-NC13024348
FF_DEVIC_010 ABE 26007T_MV  0D03200084_2600T_MY__ 167350

FF_DEVIC_M3 Magre 705 00071560705 MAGNE TROL: 0503080,
PI000 A 107 _HI

\
¥ Ghow Other Devices Close

10.4.5 The Assignment get start changing the device Address, and TAG as decided in the configuration....
(What written in the grey field)

Device Assignment for: PROYVA from H1 i x|
[ FROVE AEE Z64Fres  ODDG200004_2600T_264_00O7O3..
Address | PD Tag | Devics Type [ Devics I |
17 FF_HSE_D_OM . ABE Instrument..  0003200057LDE00HSEDODOCZ300.
2 FF_DEVIC_OM Yokog¥TAIZ0  E34543000550000247
21 FF_DEVIC_002 . Fisher Contiols 00510001 00FisherDVC01 50461384950
z FF_DEVIC_004 ABE 26416 0003200006_2600T_26416 01310000
25 FF_DEVIC_0DB . TheFIASPTT  395884BAZE-NC13024348
% FF_DEVIC_OI0 . AEE ZE00T_MY 0003200084 25007 _MY__ 167960..
M FF_DEVIC_013 Magne 705 0001550705 MAGNE TROL.0503080.
2248 PROVA ABE2600T_HI  0003200004_2600T_264_0007034,..

[5et rews adddress..

[¥ Show Dther Dsvicss Close

10.4.6 Until when the “Device Assignment Completed” appears in the grey filed of the low part of the
message box and the Address and TAG of the device match what set in the configuration.

Device Assignment for: PROVA from H1 FF_H1_LI_o01 x|
E PROVA ABB254Fres  0003200004_2600T_264_ 000703,
bddiess | FD Tag | Device Type | Devics ID |
20 FF_DEVIC_OM . Yokog¥TA320  5S4543000550000247
21 FF_DEVIC D02 Fisher Controls 00510001 DOFisherDVC1 50451 384350
22 FF_DEVIC_004 . ABB 2548 0003200006_26007_2641801310000...
25 FF_DEVIC_D0B TheFIASPTI  38RBB4BAZE-NC13024348
2 FF_DEVIC_0M0 . ABB2B00T_MY  0003200064_2600T_MV__167950..
0 FF_DEVIC 013 . Magne 705 0001560705 MAGNE TROL.0503080.,
17 FF_HSE_D_0O1 .. ABB Instnment.. 0003200067LDBO0HSENO0DO0Z300..
ri28 PROVA ABEI2E00T_HI 0003200004 2600T_264_ 0007034

|D evice assignment complated

¥ Show Mther Devices Assion Close _ H
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10.4.7 The device appears now alive in the Host, with all the blocks in Out of Serwce

Hardwore struchas  Search! Systen Opllors Crona relermnon! Back!  Help

| mimlzm| SS|F0]o] e @il ole] xle)ms] sl
WSS (WSS} — |
1 W sl ACROOF [ACEOOFY) Tag nams PROVA
W 5P SADOLF (SADOLF_I P} ‘Wander. ABH
: W ) EIRCOF FIRCOF 1 EL) Divice typo: 264 Pressure Sories
= S LG (LI 3 E2) Devics D O0UEI00004_ZE00T_264_ D007 0B
S SF2 FIBAF (FIBOF_1_F2) Bus address: 3
= d PR _HEL (FF_H_1_04_8)
T FF_HSE LD (FF MEE L
< full m e DRV (FF
B = Fr o macirE
) m R _sosTuE
O w P _roah
Biock ) 0D indox  Bllack Type Tag Hamn

| Resource Block 400 REIIZAES!  RES_ 0003 Qut of Serce (OV5)

Trasducer Bluck 1 E ] TRIN15 ABE TRO1_DO03 Clut of Semce (V5

: Traneducer Block 3 1am TREXDDZ ARSY TR Do Qut of Serace (OF5)

- s ST | Trantducor Block 3 1500 TREI ABE TREA_D0DZ Ciut of Senico (V)

| Function Bluck 1 00 B4l ABB AI_1_2%64_REV2 it of Serce (V5]

| Function Block 3 700 E-FID ABEY FiD_764_RZ Ot of Senice (V5]

= " Function Block & t BB . enice -

se| | L o@EREAMQOAS S | @n s [Be | FeFe (@ _]‘4‘ JUA D AWEED

10.5 Downloading of the FBAP into the H1 network and devices
10.5.1 With the right mouse click select “Download” and then with the left mouse click “Whole device”

LTS
=i m et fc v Tag name PROVA
5P SAR0UF (SR0LF_LP) Virsda ABE
5 m S En (U0 1 1) Device type: 4 Prassurm Series
= 52 EIROIF (EB0F _L E2) Diwvice 10 OO03200004_2500T_264_ 0007034808
i S EOF (o1 P Buss address m - o
&L, = P HE (ML)
= 05 YL (8L
3 Bl w PR _HSE_DEVIFE beE
& g 0 F_HE LI V)
Sy = FF_sCHETOLE
0 = e
rie ™ FF_DEVICE (F
P _CRVICE
Pasanaters,., |
T
Block 0 0D dndex  Bilack Typs Tag Mams
"\ Rosouee Black am REOI3IABA]  RES_0003
Transduter Block 1 1300 TRONE ABS TRDT_0003
Transducer Block 2 1400 TRADS2 ABS TROZ_0003 Ol of Serece (V)
& = visom) | Transducer Block 3 1500 THEOEE ABS TRO3 0002 Out of Sarace (VS)
[ Function Block 1 50 B ARE AN %A REVZ Out of Serace (V5)
W Function Blck 3 70 EFID 4B PI0_2%4_R2 Out of Sérvic (OVS)
: - : Eilock ¢ ASE s i

_—
swt] ( HoBMEAPDEMOOAD S | On s || T |[Fe @] wosbe SPAS 0 AWEED v

10.5.2 The “FF loading parameter” box appears, Press “Start Download”.
The Parameter downloading gets start and at the end............
FFiLoading Parameters X

r~Domains ta lnad ——————————————————————— ~ Parameters in current domain:

Cromain Loading | Parameternamne | Objec. | Subldx | EnarC. | Errors | Additi | AdditionalD «
PROYA [MM] Ma Errors 1] Gtop device 3 1 il 0 0 ok
il 0 (Clear linkage objsct ann 2] il 0 0 ok
( | NeEnars 0 Clear linkage objsct am b il 0 0 ok
PROWA [SET_LNK] Mo Emors 0 Clear linkage object anz ) 1] 0 0 0k
PROYA [START DEY ) NoEmors 0 Clear linkage object ana A 1] 0 0 0k
Clear linkage object 304 1 o 0 1) ak
Clear linkage object 305 A o 0 0 ak
Clear linkage object 306 Bl o 1) 1) ak
Clear linkage object 307 A o 0 0 ak
Clear linkage object 308 A o 0 0 ak
Clear linkage object 309 A o 0 0 ak
Clear linkage object 30 A o 0 0 ak
Clear linkage object 31 -1 1] 0 0 ak

Clear linkage object A -

41 | 4| | 3

[~ Show only emars Start Dovrload LCancel loading
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mm M 1t et

B el AR (ACOOFY)

P SABOIF (SABOIF_1 P
Ly 3000 (N _3 L8}
E2 E3S03F (E1BOOF 1 _E2)
F2 FIMP (FIMOF_3 F2)

i L (FF_MEEL_
FF_MSE D€V (FF_HSE
= 1o 57

BV picd: &, ke, 1420
BE w pjouse: 7, Bustaw, 1200
o s quisy)

Y 0
Baef | Do@MEUEHFAODAD 8

Srsteen Opixes m-a‘tml Ml el

wilzn) BEH0E] « sl ol 2lelwle| sl
—E—

roduces the measured

Tag nama il
Windar,
Dece type 4 Pressure Series
Dinice 10 |_2600T_264_ 0007034808
s address
OO0 Index  Block Type Tag Nams
4 REN133 ARSI RES_DO03 Aatomatic (Auta)
1300 TRO1S ABE TROY_0003 Automnatic (Ao}
4w TREUIZ ABE TRO2_0003 Ot of Serace (OFS)
1500 TREUZ3 ABE TRO3_ 0002 Aatornatic (Auto)
L) E-a anp ALY 64 REVZ Aaomatic [Auto)
E-AL AR
700 E-PID ABB1 FiD_264 A2 Aatamatic (Auta) ™
= = % =1

F HEICE (GRG0

| @ | e | Ha |[Foie | @) 2oeha (59 AD@O B UEED 1o

and the Function Blocks start to work normally. In the example below the 264 Rev.2 Analog
pressure value in output

L] ]
Mo | G2MEAPAHOOSE S

=lo]x
._I_IE”"‘E’lﬂ [LECER &l 819]| Il 2]fmle) 6]

i Tli":‘: o] (ACB0EFL) E.

E-w SARLF (RARITF_3_¥)

™ SE| EIBO3F (E3503F 1 EL)

™ S EKOF (IO L K2

W SF2 FIRHOF (FISAF_Y F2)
= = |

i W F_DOVICL (F
vi, W FF_DEVICE (F
% = FF_DEVICE (F
#E m FF_DEVICE (F
5 W FF_DEVICE (F
vi e EICE

2 W DEVICE 7
% m oy

9 m 5 Pl o
3 B PRCFT M DBV (ROF_1F)
P hode: |, usaddr. 10: PR
AW st o, Wi, 71 80
O pioes: 5, B, 20: PR
P piocte: 6, i, 14 PR
B ge: 7, Busiad. 22: PR
o osn VIS (Vi)

»1 JATTETEN ro s TR
| v | reu | Baci. [Fuae @ 1owbe (39 A0SO & GEHED 1o

===t FF_rourD0{F rEaw_mi) Mo




10.6  Device and/or Blocks configuration
10.6.1 Whenever the 264 Rev.2 is in this condition, it is then possible open any of the used blocks for
read/write operations.
A double right mouse click, when the cursor is over the desired block, open it and the contained
variables are read and shown.

T G zl

General data

Name:  [AI_1_264_REVZ Shart test: |

Long text; I

Parameters |B|Uck|nfg
Fielativi MNamme Walue Unit |Da Tupe Range :I
7 PY v Record
ol Status Good_MonCascade:Unack Enumerated(1 octet)
T Malue 4.322008 kPa Float4 actets]
8 ouT I M |Recad
81 Statuz Good_MNonCascade:Lnacks [ |Enumerated(1 octet]
82 Walue 4322004 kPa [ |Float(d octets]
9 SIMULATE v M |Recard
3 Simulate Status Good_MonCascade:Unack ¥ |Enumerated(1 octet]
i Simulate Yalue 4.321998 kPa [V |Float(4 octets]
93 Transducer Statug Good MonCascade:Unack Enumerated(1 octet)
9.4 Transducer %alue 4.321998 kPa Float4 actets]
95 .Simulate En/Disable Dizabled [V |Erumerated(l actet)
10 XD SCALE I M |Record
101 EL at 100 40.0 kPa [ |Float(d octets]
10.2 EU a0 -40.0 kPa v |Float4 octets]
103 Units Index kFPa [ |Enumerated|2 octets)
10.4 Decimal 2 [ |Integer(1 octet]
11 OUT_SCALE ~ M |Recad
Tkl EU at 1003 40.0 kPa [V |Floatid octets]
i EU b0 -40.0 kPa W |Float(4 actets]
okl Units Index kPa [ |Enumerated|2 actets]
11.4 Decimnal 7 v |Integer(1 octet]
1z GRANT_DENY v M |Recard
k| Grant v [ |Bit Enumerated(1 octet]
izl Proniam [l Rit _ILI

Kl I———— B

i Close I Larcel | Camect | Curent valuesl Conlig. va\uesl Help |

10.6.2 Then variables in white or yellow fields can be changed and written in the device pressing the
buttons “Write” or “Correct”.
The “Write” button change only the actual values
The “Correct” button change both the actual values than the configuration values

8 porameters: -t Ao Corenvaoesy zl
General data
Mame:  [AI_1_264_REVZ Short test: |
Long text: I
Parameters |B|Dck|n'ﬂ
Relativ] Mame WValue Unit | Dol Type Range ;I
¥ P Ird Record
71 Status Good MonCascade: Unacki Enumerated(1 octet)
72 Malue 4322267 kPa Float(4 actets]
8 ouT Icd M |Record
81 Status Good_MonCascade: Unacks ‘W |Enumerated(1 octet)
8.2 Malue 432217 kPa ‘¥ |Floatf4 octets]
q SIMULATE Ird M |Fecord
a1 Simulate Status Good_MonCascade: Unacks ‘W |Enumerated(1 octet)
92 Simulate ¥ alue 4322104 kPa [V |Float4 octets]
93 Transducer Status Good_MNonCascade:; Unacks Enumerated(1 octet)
94 Transducer Value 4322104 kPa Float(4 octets]
95 Simulate En/Disable Disabled W |Enumerated(1 octet]
10 XD SCALE ird M |Fecod
101 EU at 100% 0.0 kPa [V |Float4 octets]
102 EU &t 0% kPa ¥ |Float(4 octets]
> (103 Units Index | v |Enumerated|2 octets)
104 Decimal v |Integer(1 octet]
11 OUT_SCALE M |Fecord
111 JEU &t 1005 40.0 kPa ¥ |Float4 octets]
11.2 EU &t 0% -40.0 kPa v |Float(4 octets]
11.3 Units Index kPa ¥ |Enumerated|2 octets]
114 Decimal 2 v |Integer(1 octet]
12 GHRANT_DEMY v M |Fecord
121 Grant Ird ¥ |Bit Enumerated(1 octet]
121 Pronram ] ¥ Rit _'LI
[l »
wirite: I LCancel Carrect Help
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11. — Summary of the Device Specification Data

Manufacturer

ABB

Device Model

2600T Series Pressure Transmitter — Models 264xx FOUNDATION Fieldbus
Revision 2

Device Type Link Master Device
Measured Variable Differential, Gauge, Absolute Pressure
Output Signal Physical layer compliant to the standard IEC 1158-2

Communication speed

31.25 Kbit/second

Electrical Signal

Manchester Code Il

Power supply

Bus Powered:
9 - 32 Volts limited to 24 Volts for Intrinsically Safety Entity model or limited to 17.5
for Intrinsically Safety FISCO model

Interface

FOUNDATION™ Fieldbus H1 Compliant with specification V 1.6

Bus Connection

NO Polarity sensitive

Blocks implemented

Function Blocks:

2 Enhanced Analog Input,
stnd SC, 1 stnd IT

Other Blocks:

1 Enhanced Resource Block, 1 Enhanced Pressure with Calibration Transducer
Blocks, 1 Custom Display Block, 1 Custom Advanced Diagnostic Block with
Pressure Plugging Tap algorithm (PILD)

1 Enhanced PID, 1 stnd AR, 1stnd IS, 1 stnd CS, 1

FB Execution period

Al = 25mS
PID =40 mS
AR, IT, IS, SC, CS =25 mS

LAS functionality

Max = 1 sub-schedule, 96 sequences, 25 elements for sequence

Number of link objects

35

Number of VCRs 35

Quiescent Current 10.5 +/- 0.5 mA
Fault Current limiting 20 mA

FF Registration IT019000

IS Certificate

ATEX, FM, FISCO See section 3.1 — Environmental protection

Max. Temperature

-40/ +85 °C

Remote Configuration tools

Via tools using DD & CFF Files

12. - Reference -

1- Function Block Application Process — Part 1.
2- Function Block Application Process — Part 2.
3- Function Block Application Process — Part 3.

n° FF-890- Revision 1.6 dated October 8, 2003
n°FF-891- Revision 1.6 dated October 8, 2003
n°FF-892- Revision 1.6 dated October 8, 2003

4- Transducer Block Application Process PART 2 n°FF-903 Revision PS 3.0 dated April 21,1998
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APPENDIX A

2600T-264 FF Electronics Replacement

& The following steps are necessary for the 264 FF electronics replacement:

1- Remove the cover of the electronics/di

<y

splay side

2- Remove the display.....

3- Remove the 2 screws of the electronics
4- Extract the electronics from the housing, (be carefully with the sensor Flat cable
connected to the unit), and disconnect the flat cable.

T
[0

Take the new electronics and put the switch 3 (cold Start-up) in ON position.... Do not

ON £
i), fe
1234 OFF
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6- Connect the sensor flat cable to the new electronics and insert it into the housing (be
careful with the two in-housing jack connectors)

7- Power on the transmitter and keep it powered-on for few seconds (about 10 seconds
are enough).

8- Power-Off the transmitter again, and put the switch 3 in OFF position

v
N, m[e;
ST ma
o [ &
.

9- Fix the electronics with the two screws

10- Insert the display, (be carefully with the 8 pins connector). Maybe removing again the
electronics from the housing make easier the connection of the display

11- Mount the display cover again.

The operation is completed and the device will be set with default configuration:
PD_TAG = PI000

ADDRESS — 35 Device Assignment For: PROYA from H1 Link: FF_H1_LI_001 ﬂ
I 28 FROMA, ABB 264 Fres 0D03200004_2600T_264 000703,
Address | FD Tag | Device Type | Device 1D |

17 FF_HSE_D_0m ... ABB Instrument... 00020006710 E00H S EQOOO00Z30001 31
20 FF_DEVIC_D01 .. vokogYTA3Z0 594543000550000247
21 FF_DEVIC_002 ... Fisher Controls 00570001 00FisherD CO150461 384950
22 FF_DEVIC_D04 ... ABB ZB4IB 0003200006_2600T_2641B0131000049
25 FF_DEVIC_O0& .. TheFI&5PT1 305834BA2E -MNC1 3024 34E
26 FF_DEVIC_00 .. ABB ZBO0T_MY  OOOZ200083_2600T_MV__ 1673602
it =Bt PP V- n ik 1 n] 1810100 L gy T L T

P:o 35 Floon ABE 2B00T_HI O003F200004_2600T_264_ 000703

Agzign I Cloze | ‘

The target Mode for all the Blocks is Out Of Service and the 264 must be commissioned
again following the procedure described in the section 10
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