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CHAPTER 1 INTRODUCTION

This manual describes the Application Modules and Control Modules available within the LIN environment. These
control modules can be used in conjunction with existing LIN blocks to perform awide range of control tasks. This
manual consists of,

m  Application Module details
®  Control Module details

Application modules can be utilised for specific activities such as combustion control, load management and pump set
control.

Control Modules consist of common devices such as Controls, Motors and Valves.

WHAT ARE APPLICATION MODULES AND CONTROL MODULES ?

The term ‘ control module’ comes from the 1SA-S88, Batch Control Part 1 ‘Models and terminology’, seven-layer
physical model. Although the ISA-S88 is aimed at batch control systems, the control module concept works well in al
control applications.

An Application/ Control Module consists of a number of elements that can be used either separately or in conjunction
with one another. The core element isapre-defined block typethat runsinaLIN database. To support the control module
within a system requiring an MMI interface, graphic icons and parameter pages are supplied for use at the supervisory
computer.

The LIN block contains any logic required, e.g. discrepancy checking, as well as providing the links to the supervisory
computer viaicons and faceplates. A system implementing dedicated control modulesis more straightforward as a
minimum amount of blocks are required, tagging is preserved through the configuration and function specific naming is
used making documentation and Structured Text (ST) in Sequential Function Charts, SFC's, clearer.

These modules include resource management logic to ease implementation of complex Sequence and batching
applications.

HA084012U003 Chapter 1
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1.2  WHAT ARE THE BENEFITS OF APPLICATION MODULES AND CONTROL
MODULES ?

Within aLIN database, an Application Module or Control Moduleisusually connected to 1/0 blocks, although it may be
linked in other ways, e.g. MODBUS.

The valve can be represented as alogical object, with a

DG_IN ] i
OperLS vivan e out common tag, and asingle block interface throughout the
MyValve  —®  pemand system.
DG_IN
CloselLS
This replaces the traditional approach where each
CAOS‘X‘I’I?a“r;d Control Moduleisimplemented as a collection of LIN
Logic blocks, e.g. an ACTION block and auxiliary logic, with
+ * ashared LIN block interface to the supervisory
DG_IN computer.
OpenLS ACTION
Mpvave B Demand

CloselLS

———®  AN_CONN

Interface

T
-

—
DG_IN
CloselLS
ACTION
DG_IN Myvalve %iﬁ%ﬂ

OpenLS

y 4

Compound
Auxiliary
Logic

The following table details some of the advantages these module have to offer.

Feature Control Module block ACTION block
LIN alarms generation Yes No
Built-in timers Yes No
Optimised LIN performance Yes No
Meaningful field names Yes No
Fully integrated Yes No
Pre-defined and tested logic Yes No

Table 1-1: Application Module/Control Module features

Chapter 1 HA084012U003
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1.2.1 Faceplates, icons and engineer pages

In order to allow operator interfacing to the Application Modules or Control Modules, a selection of icons, faceplates and
engineer pages are available.

These are collected within alibrary of supervisory computer graphic objects that map to each control module. Some of
the graphic objects can be used with more than one LIN block type. Tables are provided to show the valid permutations.

Icons are display-only representations of a module. Each icon provides the facility to activate the faceplate and the
engineer page of the module.

The faceplates provide the operator interaction, e.g. open and close avalve. Each faceplateis split up into adisplay area
and an interactive area. The display area shows modes, alarms etc. The interactive area allows mode changes and
commands to be sent to the module.

The engineer page mapsto all the LIN block parameters available and is designed for use by engineers and technicians.

1.2.2 Faceplates

Faceplates provide an operational summary of the Application Module or Control Module in the form of an instrument
faceplate and may allow some operator interaction with the device. Faceplates may be displayed on the supervisory
computer as a sub-window or be placed directly onto amimic graphic at configuration time.

All faceplates are based on a generic display.
Device tagname

Auto, Manual, Maintenance

) Device Status Area
Read Out/Device state.

Assigned to analogue or
digital point.

Bargraph
(If applicable)

Soft buttons

ATADATAD
Device description /

Figure 1-1: Faceplates

1.2.3 Device status area

The device status area displays a summary of the module current status. Text messages are used to display the device's
state; read outs and bar graphs are used to display analogue values. The operator may be able to interact with some of the
displaysin the device status area by double clicking on an entry using the pointing device, e.g. to adjust a setpoint on a
PID controller faceplate.

Thedevice status areadisplaysaflashing yellow ‘ ALM’ messageif the deviceisindicating any unacknowledged alarms.
The device status area displays a steady yellow ‘ ALM’ message if the device isindicating only acknowledged alarms.

HA084012U003 Chapter 1
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1.2.4

1.2.5

Interactive area

Theinteractive area may contain soft buttons which allow the operator to
interact with the modul e. Each faceplateisassigned to asingle security area
where enabled. A single click to a soft button causes the supervisory
computer to check if the user has access to the security area. If the check
fails to authenticate the user, awarning message is displayed.

If the current user islogged into a sufficiently privileged account and the
button is confirmation enabled, then a confirmation message dialog is
displayed. Each soft button may be individually configured to display a
confirmation prompt or take immediate action.

The operation is only performed if the user first selects CONFIRM and
then single clicks the Enter soft button. Selection of the CANCEL option,
no option selection or asingle click to the Cancel soft button resultsin no
operation being performed.

Error or warning messages are displayed, as appropriate, for each soft
button. Where an error or warning message is displayed, no operation is
performed. The user clicks on an *OK’ button to clear the message.

The soft buttons follow the standard Windows convention of being
‘Greyed Out’” when not available. A singleclick to a‘Greyed Out’ soft
button has no effect.

Icons

Aniconisagraphical object which is configured on a supervisory
computer mimic and linked to a single module. Theicon displays key
information about the current status of a device.

Theicon tags are configured as two lines of text. The tags may be hidden
on aper mimic basis to reduce complexity.

Each icon provides a mechanism to display the control module faceplate
and engineer page.

Intellution FIX View I

@ WARNING - Security Access Denied

CONFIRM - Alarm Reset Request |

CANCEL
CONFIRM

| OK || | Cancel ||

Intellution FIX View I

@ WARNING - Motor already Running

START

I H
~

Active action soft button

Inactive (Greyed Out)
action soft button

M

L]

LCV
100

Selection of the upper part of the
icon activates the appropriate
engineer page of the device

M

=)

LCV
100

Selection of the lower part of the
icon activates the appropriate
faceplate of the device

Chapter 1
Page 1-4
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1.2.6 Engineer pages

Engineer pages are used to provide information and interaction at an engineering level for an Application Module or
Control Module. Each control module type has a single engineer page associated with it. The engineer page associated
with a control module can be displayed from an icon, or by using the point soft button.

All the control module engineer pages are based on a generic display.

DBase Alarms
Name of LIN Instrument Block Type Each alarm state and
the device is local to Device tag name Module Type priority
3
N Y
=
Description B
40character description |
of device

Figure 1-2: Engineer pages

Other fields contained in engineer page are dependent upon the module type.
Each field in amodule engineer page is assigned to one of the three security levels, which define the level of operator
interaction, if any, of the field. Thisassignment is fixed for all instances of the module,

m  Read only. These fields cannot be altered from the engineer page.

m  LIN Operator Access. These fields may be written to by users whose accounts contain either the * Eurotherm
LIN Operator Access , ‘ Eurotherm LIN Supervisor Access, or ‘ Eurotherm LIN Engineer Access' application
features. Thefields are read only to al other users.

m  LIN Supervisor Access. These fields may be written to only by users whose accounts contain ‘' LIN Supervisor
Access' application feature. The fields are read only to all other users.

The engineer page also contains afaceplate for the device. The faceplateisloaded dynamically from the file whose name
corresponds to the module ‘ FpltType' field. If thisfileis not present the default faceplate is|oaded.

HA084012U003 Chapter 1
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1.2.7 Compatibility

Configuration of the Application Module or Control Moduleinto aLIN instrument database requires LINtools
Engineering Studio. Thisisbecause thisversion of LINtoolsincludesaMAKE dialog that can include new groupings of
templates, e.g. Valves, Motors etc.

To place amodule LIN block using the LINtools,.
m Make an appropriate header block for the target instrument as usual e.g. ‘ Tactician’, ‘' T800’, or ‘ Eycon-10’
Select MAKE from the LINtools menu bar
Select CtrIModules as the Target
Select the required Category (e.g. Valves)

Select the appropriate Template (e.g. VIv1in)
m  Place, drag and drop, on the work sheet

Full support for Application Module and Control Module LIN blocks is available in the following instruments.

Instrument Version
T920 4.1 and above
T921 4.1 and above
T932 4.1 and above
T640 4.1 and above

Table 1-2: Instrument Support

1.2.8 System design constraints

The use of the Application Module and Control Module can increase the number of blocks cached compared to asystem
based on DG_CONN and AN_CONN blocks. When planning the system, care must be taken to verify that sufficient
database and licence resources exist. The additional cached block count may cause increased LIN traffic and so the
system loading should be verified at the design stage.

Application Module and Control Module LIN blocks are implemented as foreign templates. This means that the
description of how the block looks and behavesis not known by the instrument firmware but is downloaded within the
LIN databasefile. Consequently, database file space and database memory isused for each modulein each database. The
use of memory to hold the module definition is usually offset by the decreasein the number of wiresand LIN blocksused
in a database.

The Application Module and Control Module documentation gives two figures for memory use.
m  Template size. Thisis an overhead that is used only once in a database.
B Instancesize. Thisisthe use for each block built in the database.

Example

If adatabase were built with five‘BigValve' blocksand seven “BigMotor” blocks, the memory consumed would be 2245
+ 1896 + 5x97 + 7x113 = 5417 bytes. To get atotal database size the instance sizes of the header and any other blocks
used would have to be added to the total figure.

Template Name Template Size Instance Size

BigValve 2245 97

BigMotor 1896 113

Table 1-3: Template Constraints

Chapter 1 HA084012U003
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1.2.9 Hints and tips

It isrecognised that customisation may be needed for individual systems. To this end, the standard module components
are designed to include the generic functionality whilst allowing customisation by the addition of external logic, module
options, parameter configuration, etc. It is recommended that any such customisation be reviewed and tested before
system configuration to avoid the possibility of extensive rework.

Example 1

It isrequired to force apump to stop on detection of alow flow. This could be achieved using acontrol moduleinterlock.
However, further measures must be taken to allow the pump to restart following alow flow detection. Thisis necessary
because during starting there will be alow flow detected which would then activate the interlock causing the pump to
stop. The desired functionality is achieved using LINtools.

m AddaDG_IN,an AND block and aPULSE
block and name them ‘LowFlow’, ‘ Setinlk’

and ‘DsblInlk’ respectively.. g{%\'{“s > — p——
m  Connect the*Out’ of ‘Low Flow’ to the MyPump Demand

‘In_1’ of *SetInlk’. This asserts * SetInlk’ DG IN IntlockP

when low flow is detected provided the CloselS *

other conditions are conducive. Out; + In_3 +ln
m  Connect the‘Out’ of ‘ Setinlk’ to the DG_IN > DG_IN < DG_OUT

“IntlockP’ of ‘MyPump’. This asserts the opents OpentS bemand

primary interlock when * Setinlk’ is In_1 In_2 NotOut

asserted. If the primary interlock is set
FALSE, this causes the control module
demand to be set FAL SE and, hence, the
pump to be stopped.

m  Connect the ‘Demand’ of ‘MyPump’ to the ‘In’ of ‘Dsblinlk’ and the ‘NotOut’ of ‘Dsblinlk’ to the ‘In_2" of
Setinlk. Set the ‘ Sense’ parameter of ‘DsblInlk’ to ‘Rising’. This stops ‘ Setinlk’ being asserted for the period
defined in ‘DsblInlk’ following a start command.

m  Connect the ‘Demand’ of ‘MyPump’ to the ‘In_3' of *Setlnlk’. This stops ‘ Setlnlk’ being asserted when the
pump has being asked to stop. This ensures that the pump may be restarted after alow flow has caused the
pump to be stopped.

Example 2

It isrequired that a discrepancy alarm be self-resetting such that no operator reset is required before being permitted to
re-start a pump following atrip. The desired functionality is achieved using LINtools.

®  Connect from the ‘Out’ field of ‘ AutoRst’

to the ‘ Reset’ field of ‘MyPump'. This e — A~
resets the * Discrepancy’ alarm when MyPump — | Demand
‘AutoRst’ is asserted. Thisremovesthe p_—,
need for an operator to reset the module. CloselS Statect | Status.
B Connect from the ‘ Status.Discrepancy’ Stopped  |Discrepancy
field of ‘MyPump’ tothe ‘In_1’ field of out In_2 n 1
‘AutoRst’ and from the  SateAct. Sopped’ AND -
field of ‘Dshblinlk’ to the ‘In_2’ field of AutoRst
‘AutoRst’. This causes ‘ AutoRst’ to be
asserted when the discrepancy alarmis
raised and the pump has come to a stopped
state, i.e. the normal operator reset action is
performed automatically.
HA084012U003 Chapter 1
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Hints and tips (Cont.)

Example 3

It may be required to force avalve closed on a hardware fault detection. Thisis not an inherent function of any of the
standard control modules. However, the VIv2In block doesinclude a hardware alarm that israised if any bit in the
‘Hardware’ hitfield is set and also includes interlocks to force the demand to a given position. The desired functionality
isachieved using LINtools.

m  Connect each Hardware alarm in the
DG_IN and DG_OUT bhlocksto the

‘Hardware’ bitfield in the module. This Hardware

ensuresthat if aDG_IN block detects a #

hardware fault it will cause the Hardware DG_IN

alarm to be raised in ‘MyValve . OpentS ! wvave  |me  BGOUT
B Setthe'Hardware alarm fieldsto the IntlockP

. . .. DG_IN Alarms.
desired priority. Analarm priority of zero —  giosels t Hardware
disables the alarm and, hence, prevents

this configuration from functioning
correctly.

m  Connect from the ‘Hardware’ alarm of ‘MyValve' back into the ‘IntlockP field of ‘MyValve' . This causesthe
primary interlock to be asserted when the ‘Hardware' alarm is raised.

m  Setthe'InlkVaP parameter of ‘MyValve to ‘FALSE'. This ensures that, when the primary interlock is
asserted, the control module demand is set FAL SE and, hence, the valveis closed.

Chapter 1 HA084012U003
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Hints and tips (Cont.)

Example 4

It isrequired to change the Valve Icon dynamo such that the colour is black for Closed, red for Open and grey at other
times. The desired functionality is achieved using the T3500 Draw package.

m  Paste down the required dynamo.

m  Using the ‘Dynamo’ menu, select ‘ Convert to Objects'.

m  Double click theicon and change the foreground colours as desired. The presented dialog lists the colour for
each of the enumerations of the ‘ Sate’ field, e.g. for avalvethevaues0, 1, 2, 3, 4 and 5 correspond to the
states Open, Closed, Opening, Closing, L SFault and Unknown respectively.

Value/Alarm: Colors — Color by:
. Current Value
1 : @ Latched Alarm
2 © Current Alarm
3 I — Threshold
4 _l Add...
5 [
Modify... |
Tagname: ‘ NODE:TAG.F_STATE | - ‘
Blink on new alarm
[ cancel | [ren_]

B Usethe select tool to select al items of the dynamo.

m  Using the ‘Dynamo’ menu, select ‘ Create Dynamo’.

m  Locate the modified dynamo property, ‘NODE: TAG.F_STATE’, and re-enter the prompt ‘{ Enter Tag}'.

User Prompts for the Dynamo
Object Property Current Setting
TEXT.COLOUR NODE:TAG.F_MODE {Enter Tag}.*
TEXT.VIS NODE:TAG.F_MODE {Enter Tag}.*
TEXT.STATICTEXT M
GROUP.FCOLOUR NODE:TAG.F_STATE {Enter Tag}.*
Dynamo Name: m‘ [ OK || | Cancel || [ Help ||
HA084012U003 Chapter 1
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Hints and tips (Cont.)

Example 5

When using control modulesto interface with plant devices requiring pulsed outputs, it is sometimes desirable after are-
download of the database to have the device state match the demand.

Thisisachieved by setting the Options.FrcPulse’ bit to Truein LINtools Engineering Studio. When the database is re-
downloaded and during itsfirst scan, a pulsed output is transmitted to the plant device making its state match the control
module demand.

Note: Thisimplementation is not recommended for systems requiring plant devices to stay put after a database re-
download. When using the RaiseLwr control module in a T640, bear in mind that if the travel time for the
control deviceis, for example, equal to 12 seconds and the loop scan time is 420 milliseconds, the maximum
achievable accuracy can be dightly greater than 0.42* 100/12, i.e. 3.5% at best. Better resolution can be
achieved with slower control devices. The Raisel wr application module includes an ErrLim field (deadband)
which can be set to avalue such that hunting is stopped.

Chapter 1 HA084012U003
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1.3 BLOCK SPECIFICATION MENU

Thissection, specifically the Tagname, Type, Task, LIN Name, DBase, Ratefields apply to al blocks except asotherwise
stated.

Tagname, Type, Task: These are block related parameters used to control the operation of the block within the
LIN Database.

LIN Name, DBase, Rate: TheseareLIN Databaserelated parameters used to control communications between LIN
Instruments.

1.3.1 TagName

Thisisthe user-entered (16-character max.) block Tagname (default ‘NoName'), which identifies and distinguishesthe
block from other blocks of the same Type. Tagname appears as alabel on the block icon, below its Typeidentifier. The
Tagnameis usually related to the LIN Name unless it exceeds 8 characters, but can differ entirely by changing the Tag
settings configuration using View > Options > Settings > Tags, in LINtools Engineering Studio.

Note: A Strategy cannot be saved unless the TagName has been entered for all blocksin the LIN Database.

1.3.2 Type

This read-only field shows the Template Function block category mnemonic, e.g. AN_IP, PID, SIM, etc. which also
appears as alabel on the block icon, aboveits Tagname. The remaining chaptersin this manual are related to block type.

1.3.3 Task

Thisdefinesthe Task in which thisblock will berun. Each task number correspondsto a specific repeat rate so al blocks
assigned to this Task number are updated at the interval defined by the relevant ‘ Period ms' parameter.

1.3.4 LIN Name

Thisis the (maximum 8-character) unique network LIN Name of the block. This Name can be derived from TagName
or can be edited by changing the Tag settings configuration using View > Options > Settings > Tags, in LINtools
Engineering Studio.

1.3.5 DBase (Local/Layer/Remote)

Thisis used to define the location of the LIN Database that any block, other than the Header block, will run, local or
cached. A cached block isalocal image of aremote block, i.e. ablock running in another instrument on the LIN, that
allows interaction with the remote block.

Note: In acached block, Dbase specifies the name of the remote LIN Database containing the ‘real’ block.

‘Local’ means that this block operatesin the LIN Database in this Instrument.

‘Layer’ indicatesthat the block islocal to the base.dbf inthis LIN Database, but is on another layer and isreferenced
only to make connections.

‘Remote’ meansthat thisblock operatesinaLIN DatabaseinaLIN Instrument at adifferent LIN Node address. This
remote database is referenced to gain access to field values and to make connections. When selected, Dbase and Node
Address parameters become available.

1.3.6 Rate

Thisis used to defined the minimum update rate (cycle time in milliseconds) of either asingle or a group of remote
(cached) function blocks, at which an individual cached block istransmitted acrossthe LIN. The default is 10ms
minimum, i.e. 100Hz maximum. Rate can be set between 10ms and 64s. These rate values are minimum update times
only, and heavily loaded networks may not be able to attain the faster update rates.

Note: For the system to run correctly, a database of the selected name must reside at the specified node, and must
contain a corresponding real block of the same type as the local cached block.
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1.4 ALARMS

Thisfield displays the name of the most significant alarm in the block (most significant/Combined Alarm is defined
below). Alarms can also be subject to a suppression condition, refer to the Alarm Suppression User Guide, HA030272.
The Alarms field also accesses a window with three columns - Name, Value, and Priority. The Name column lists the
names of al the block alarms, e.g. Software, Hardware, etc. TheVaue column displaysfor each current alarm condition
amessage dependant upon ‘ Alarm Priority Number’ setting asfollows, ‘In Ack’, ‘InUnack’ or ‘Out UnAck’ where‘In’
indicates an active Alarm condition and ‘ Out UnAck’ indicates an Alarm that has cleared awaiting Acknowledgement.
By ‘right-clicking’ in this field, unacknowledged Alarms can be Acknowledged. The Priority column shows the user-
specified priority number for each alarm and is the only read/write field in the Alarms window.

NOTE: Ininstrumentswithout integral displays, the Alarmswindow can be seen using the Terminal Configurator
attached to theinstrument viaEthernet (ELIN), viaablock cachedin adisplay-typeinstrument (e.g.
Eycon™ 10/20 Visual Supervisor) or via ELIN on aPC running LINtools' ‘Connect’ facility.

Alarm Priority Number. There are four types of alarm priority.

1.4.1 Priority O (Lowest Priority)
Switches the alarm off.

1.4.2 Priorities 110 5

Specifies ‘ self-acknowledging’ alarms. For these, the ‘In Ack’ message appears when the alarm condition occurs, and
disappears when the alarm has cleared without the need to acknowledge the alarm.

1.4.3 Priorities 6to 15

Specifies ‘acknowledging’ alarms. For these the ‘In UnAck’ message appears when the alarm condition occurs. To
acknowledge the alarm, ‘right-click’ in the field and select ‘ Acknowledge’ from the drop down menu and the field now
displays‘In Ack’. When the alarm condition clearsthe ‘In Ack’ message disappears. However, if the alarm condition
clears and the Alarm has not been acknowledged (‘ In UnAck’), the ‘Out UnAck’ message appears indicating that the
Alarm has cleared but is awaiting acknowledgement.

Note: For certain legacy instruments, priorities 11 to 15 set a specia bit in the Configuration (Header) block and
activate ahardware alarm relay. (Not supported in current instruments.)

1.4.4 Software.

All LIN function blocks have a Software alarm (and a Combined) alarm, as a minimum and cannot be suppressed. A
Software alarm (default priority 1) is generated upon sumcheck failure in ablock, i.e. corruption of its database. For
cached, S6000, and TAN blocks, failure of communications to the principal block also activates the alarm

1.4.5 Hardware.

A hardware alarm is generated when any of the bitsin the Status parameter are set, e.g. in the event of a power
interruption, incorrect module type, hardware fault, etc.

A hardware alarm also causes the respective I/O module LED to turn off, located at the top of each module. Also any
other relevant LEDs fitted to amodule will a so indicate a Hardware fault condition, e.g. Al2 module.

1.4.6 Alarm Suppresion.

All Alarms (except software and combined) can be subjected to Alarm Suppression functionality as appropriate. For
further information see the Alarm Suppression User Guide, HA030272.
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1.4.7 Combined.

All blocks have a Combined alarm (and a Software) alarm, asaminimum. A Combined alarm is generated as a copy of
the most significant alarm in the block and inheritsthe same Vaue message and Priority number. Consequently the name
of this most significant alarm is displayed in the Alarms field of the Specification menu.

When several alarms are active, the most significant alarm is chosen in accordance to the following list of attributes:
1. Any unacknowledged Alarm is chosen in preference to any Acknowledged Alarm.

2. If thereismore than one Alarm as described in step 1 above, then the Alarm with the highest priority number
is chosen.

3. For Unacknowledged Alarms only; If there is more than one, then alarms that are currently active are chosen
in preference to those Alarms currently not active.

4. If thereis more than one Alarm (Acknowledged or Unacknowledged) with the same priority number, then the
lowest numbered alarm (highest/first position in the alarms field list of names) is chosen.
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CHAPTER 2 BATCH APPLICATION BLOCKS

The BATCH category of Function Block Templates provides the control strategy with functions for batch and
sequence programming.
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VLV3WAY: INBATCH PHASE LOGIC INTERFACE BLOCK

Block function

=| Phase n
4>| Phase n
Phase n
SFC_CON.Alarms.Combined
to IB_PLI.LoadErr
\ = T2550_02
o N % 1255002 [Default DB]
| PROICL N2 REG010AH
> N R ad= R -] REE0104H
D b= T hooT et
To/Rrom SEcoLoAn [E] HEATING [Chart)
Phase Controller IB_PLI.LoadPhas to o ? ZZ_End [Text)
(InBatch, LIN Sequence, SFC_CON.Load and [ sec von [E] ZZ_Inth [Text]
or User Screen) SFC_CON.Run o E] ZZ_Crial (Test]
- ] RSTCS [Tex)
] PURGE [Tex)

E] EMDPURGE [Text)
[E] HEATINGP [Tex]
[E] RESETT (Text]
E] RESETRT (Text)
[E] ENDHEAT [Text)
[a] Tag:
@ Map
3 REEO10AM
3 TE210AER
3 ShelPLI
[ ShelPLLugm |

Done Aborted
¢ ¢

Figure 2-1: Block Interface

The block is designed to operate with the Wonderware InBatch software, but can also be executed from any other
Phase Controller, e.g. an SFC or User Screen. InBatch software is used to control and manage the Batch process
(Recipe).

Thisblock is an interface between any Phase Controller, i.e. InBatch software on the Supervisory Control And Data
Acquisition, SCADA system, and the Sequence (SFC) of the strategy in the instrument. It is connected to and from
specific fieldsin the SFC_CON block to provide seamless control and management of the Batch in progress.

Note An SFCislinked to aFBD viathe SFC_CON block. The SFC_MON block and SFC_DISP block are
optional but provide online monitoring and runtime control, display and monitoring of aremote SFC
respectively.

A Batchisaproduct of asystem derived from an individual Phase or acombination of Phases produced from arecipe
running on aunit. A recipeisalist of ingredients or steps used to create the product. For example, abakery may have
abasic cookie dough recipe that lists all of the ingredients required to make plain cookies and al of the optional
ingredients such as nuts, fruit, and chocolate chips, that can be added to the basic recipe to make various kinds of
cookies. In asteel mill, arecipe might be a collection of machine setup parameters. For batch processors, arecipe
can be used to describe the various steps in the batch process. Recipe values can be configured using the A0 to A15
(floating-point variables), 10 and | 1 (Signed long integer variables) and the Word0 to Word5 (16-bit digital variables)
fields.

Each IB_PLI block used in the database provides an interface to each Phase rel ating to a specific SFC generated from

the Shell PLI (Phase Logic Interface) SFC. The Shell PLI SFC is supplied as a Generic SFC (described in the

LINtoolshelpfile) and isused in the generic form. This provides atemplate for the repeated use of aconfigured Phase

but can be copied and edited to suit each individual Phase.

IMPORTANT Only addthelogic requiredto provide I nterlock, Critical Alarm, Running, and Held control tothe
SFC as new Actions, but do not edit any Step name in the Sequence. Edit Transitions to provide
an indication that all configured states have been obtained and the Step is complete.
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Block Function (Cont.)
Examples

Interlock Logic

(*

Action: ZZ |ntlLk

Thi s action shoul d have any code required to derive interlocks that are not
derived in the LIN FBD and wired to the PLI Block Interlock inputs. The
result, or results should be assigned into free bits within the PLI bl ock
I nt Locks field.

If there are no interlocks then state that and assign fal se.
ZZ PLI.Intlocks.I1kO := 0;

*)

Cl eani ng. Curr St ep: =65535;

Critical Alarm Logic

(*
Action: ZZ CrtA

Thi s action should have any code required to derive Critical Al arns that
are not derived in the LINFBD and wired to the PLI Block Critical Alarm
inputs. The result, or results should be assigned into free bits within
the PLI block CritA nms field.

If there are no Critical Alarns then state that and assign 0 (false).
ZZ PLI.CritArmBit0 := 0;

*)

Running Logic

(*Set the Set Point for the tenperature control in the kitchen tank*)
TI C102. SL: =TenpKi t ch. AO;

(*Kitchen recircul ation | ane*)

K200. Aut oDmd: =1;
PMP2. Aut oDimd: =1;
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Block Function (Cont.)

Held Logic

LeakTest. Control . Hol d: =1;
Desi nf. Control . Hol d: =1;
Dosi ng. Control . Hol d: =1;
TenmpKi t ch. Control . Hol d: =1;
Transf. Control . Hol d: =1;

Cl eani ng. Cont rol . Hol d: =1;

Ste. Control . Hol d: =1;
Cl PBATCH. Command: ="HOLD";

IB_PLI WITH INBATCH PHASE CONTROLLER
This diagram shows the relationship between this block, the InBatch software and the database.

Proces: Class. Maets
Flisse M
Phase Corirol
Tag
7 St [rixera-Mix-C5-START, Valus
17 Hoid [tixees-Rix-C3-HOLD. Value
[7 Aestat  [Mixers-Mix-C5-RITRT. Value
¥ dbert [rixees-Rue-Co-ABRT, Value
 Heset  [ixers-Mix-C5-RESET.Value
Phase Stafis
R ‘ , : Tag
i) Press ‘Select All' (see Note) to spe_(:|fy all TV e AT
Phase Control and Phase Status fields g e
i era- -FiR. Valus
and enable the ‘... Tag’ buttons.
7 Held [Mixers-Mix-C5-HELD. Value

% Dore [Mixers-Mix-C3-DONE, Value

i) Press ‘Create Tags' to automatically
create Tags used in the InBatch software.
These are assigned to the selected
Phase Control and Phase Status fields.

[ixecs-Mix-C5-ABRTD, Value

7 Intedooan~ [tixers-nix-€3-INTLE. Value

\*ﬂ“w—;ndl Chaa | o]

mdehotl Deiulﬂnwl Aisign Tag. |_

iii) The Tags created in the InBatch dialog
can then be mapped to instrument Tags
contained in the Project database using
the Tag Linker dialog.

TayName Item £ Data Class

Mixer-\lix-C5-ABORT 23_AGLD. Control.Abort BEConix Discrete |a | | Phase n
Misers-.Nx-C5-ABRTD 23_AG10. Status. Aborted Becomix Discrete
Mixers-MiNC5-DONE 23_AGLO. Status.Done Becomix Discrete |
Mixers-Mix->3-HELD 23_AG10. Status.Held Becomix Discrete | 1B_PLI @ To/From
Mixers-Mix-CS-HOLD 23_aG10.Control.Hold Becomix Discrete ‘ | . PRO1C1 SFC CON
Mixers-Mix-C5-INTLK 23_AG10. Status. Intlcked Becomix Discrete | | D LS _
Mixers-Mix-C5-READY 23_RG10. Status. keady Becomix Discrete block
Mixers-Mix-C5-FESET 23_AG10.Control.Reset Becomix Discrete |
Misers-Mix-C5-RSTRT 23_AG10.Control.ReStart Becomix Discrete | Lo - -
Misers-Mix-CS-RUN 23_4G10. Status. Running Eecomix Discrete
v Contro art Eecomix D
M1 C23-Agita_I-C5-ABORT 23_AG12.Contral.ibort Becomix Discrete | L
M1 C23-Agita I-CS5-AERTD 23_AG1Z.Status. Aborted Becomix Discrete
M1_C23-Agita_I-CS-DONE 23 AG12.Status.Done Becomix Discrete | °
ML C23-A Becomix Discrete
U SIS Becomix Discrete
_ T 510-C8-HELD 23 _510.%tatus.Held i | °
M1_Cz3-hsp_S10-C5-HOLD 23_510.Control.Hold
M1 C23-Asp_S10-C3-INTLK 23 _510.%tatus. Intlcked Becomix Discrete
M1_Cz3-Asp_S10-C3-READY 23_510.5tatus. Ready Becomix Discrete x| | ———————————
, Phase n
@ lem |23_AG10.Control.Start | | | |
irF e i Sealed
F | € UseTagName I < 1 > LT To/From
© IrBatch Memory Tag — Initial Value: Mas Ray I Har Scaled I ! D > SFC—CON
| block

i

Access.. [Becomix

T

The Select Required button isused to indicate that Tags are required for only the manually selected
Phase Control and Phase Status fields.

| =

Data Tvpes |Tnceger - |
|

Note

Figure 2-2:
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Block Function (Cont.)
IB_PLI WITH OTHER PHASE CONTROLLERS
This shows the Phase Control derived from a User Screen.

Each User Screen button islinked via Structured Text to anindividual 1B_PLI block that controls a particular Phase.
User Screen | Database

Phase 1 Control Page | o | |Phase 1
e I
. @ To/From
START | HOLD :<—|I> Proic: SEC CON
S A | [ block
I S
I
RESTART | pLD L o
! I
! o .
' b .
RESET ABORT START I
I | F e — .
! | | , Phase 5
______________ - | | |
I | [T (©— To/From
RESET | ABORT I<_|_|> 0 SFC_CON
| block

Example
The START button should read,
ENABLE: "[ LeakTest . St at us. Ready] ", ST: "[ LeakTest. Control . Start]:=1;", NOTE: " START Leak Test Phase"
This shows the Phase Control derived from an SFC.
Each StepinaSFCislinked via

Structured Texttoanindividual 1B_PLI Sequence ! Database
block that controls a particular Phase,. - - - - - - - - - - - - - - - - . R
The configured Transition of one Phase | ! | Phase 1
initiates the start of the next Phase. | 'opL o TolFrom
Phasel - | SFC_CON
| ! O block
| | !
—— | | fTT T T
|
Phase 2 : | ®
rod
|
— = | |
Phase 3 : | .
b
|
Phase 4 pol °
e
e ! | Phase5
|
|
Phase 5 Lo BPils @— To/From
“_>| | : 0 SFC_CON
________________ . | block
| Lo - - — o
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Block operation

Thisblock operates by receiving a Start request (Control.Sart set TRUE). Thisloads and starts the SFC specified in
the SFC_CON block in the Interlock state, Satus.Intlcked set TRUE after checking all interlocks and writing the
valuesback to thisblock. When no interlocks exist (Status.Intlcked set FAL SE), the SFC continuesto the Ready State
(Status.Ready set TRUE) and on to the Running state (Status.Running set TRUE). If interlocks have not cleared, the
SFC remains in the Interlocked state, allowing the SFC to progress to the Ready state and wait for this block to
indicate that another Start Request (Control.Sart set TRUE) isreceived.

If Hold logic is required, e.g. to stop a product setting in a reactor (some heat and mix) actions can be added to the
Held state. In these cases, the Running logic in this block may have to record what Step was occurring so the Held
logic can determine the next function. Similarly, the Hold logic may have to record what Step was occurring to
provide a position to re-start as determined by CurrStep, NextStep and ReSXSep (re-start step), allowing the Phase
to continue until it is complete, or Aborted, Control.Abort set TRUE.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
Control 8-bit digital inputs used to control the Phase CD hex [ »
Start Starts Phase derived from Phase Controller T/F
Hold Hold Phase derived from Phase Controller T/F
ReStart Restart Phase derived from Phase Controller T/F
Abort Abort Phase derived from Phase Controller T/F
Reset Reset Phase derived from Phase Controller T/F
Buttons Defines active buttons CD hex »
Btn1 User button 1 active
Btn2 User button 2 active
CritAlrm ABCD hex
Alm0
to 15 Digital critical alarm indicator fields T/F »»
Alm15
Intlocks
11k
to 15 Digital interlock indicator fields ABCD hex
ILk15
Status 16-bit status field, indicating Phase status (AB)CD hex »
Ready Phase is ready for use T/F _T
Running Phase is currently in use TF 42
Held Phase is paused T/F 44 D
Done Phase is complete T/F —ﬁ
Aborted Phase has been manually cancelled TF 7]
Intlcked Phase is currently interlocked TF 42
2 c
18]
eStatus Enumerated display of Status bitfields Enum »

Table 2-1: Block parameters
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Parameter Function Units Status
UnitCtrl Controls the unit CD hex »
Hold Pauses the unit identified by the recipe T/F 1
ReStart Restarts the unit identified by the recipe T/F 2
Abort Terminates the unit identified by the recipe T/F 4 D
8
LoadPhse Phase loading control T/F [ »
LoadTim Maximum time permitted to load Phase Secs L »
LoadTmr Time remaining until the Phase is loaded Secs [ »
LoadErr Phase failed to load T/F »»
CurrStep Current Step derived from Phase specific SFC Integer »
NextStep Defined next step derived from Phase specific SFC Integer »
ReStStep Restart defined step following HOLD Integer LW
LastFail Last step to fail Integer »
CurrFail Current step failure Integer »
Options Block options (ABC)D hex »
SetUTAlm TRUE asserts User1 alarm TF 41
SetU2AIm TRUE asserts User2 alarm T/F 2
4 D
8
Alarms [ 3 )
Software Block RAM data sumcheck error/network failure T/F
EvalFail Evaluation failure in block’s internal logic T/F
LoadFile File loading error, hardware or software T/F
CritAlrm TRUE, if any CritAlrm bitfield is TRUE T/F
Intlcked TRUE, if any Intlock bitfield is TRUE T/F
User1 User alarm 1 asserted from SetU1Alm T/F
User2 User alarm 2 asserted from SetU2Alm T/F
Combined OR-ing of all alarm bits T/F
A0 to A15 16 Floating-point variables Integer »
10, I Signed long integer variables Integer [ »
Wc\’,\',%? o 16-bit digital variables ABCD hex  #
Bit0
to Digital 0 to Digital 15 T/F
Bit15

Table 2-1: Block parameters

Block specification menu

Dbase, Block, Type. See section 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Method. (Template/Block/Native). Indicates the location of the block’s ST update routine. By default thisis
embedded in the template, but the template update routine may be overridden by a different method located in the

block pool. (Currently thisfield can be set only to ‘ Template’.)
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Control. Bitfields providing instrument control derived
from selected Phase Controller..

m  Start. Set TRUE to start the execution of the Phase
viathe selected Phase controller. This automatically
returnsto FALSE immediately

m  Hold. Set TRUE to hold the execution of the current
Phase via the selected Phase controller. This
automatically returns to FALSE immediately.

r
I
I
I
I
I
I
|
m  ReStart. Set TRUE to remove the Hold control and | <
|
|
|
|
I
I
I
I
I
I

restart the current Phase via the selected Phase pHold
controller. This automatically returnsto FALSE \i
immediately.
RUNNING
m  Abort. Set TRUE to remove the Hold control and A
terminate the Phase currently in athe Hold control via .l
the selected Phase controller. This automatically Y
returns to FALSE immediately. HELD
m  Reset. Set TRUE to release the current Phase, ready
to repeat the execution. This automatically returnsto Abort |—Restart
FAL SE when Phase SFC has unloaded.
L _Reset ABORTED
—

Buttons. Bitfields providing control of the current Phase viaa user interface.

m  Btn1, Btn2. These bitfields can be linked to User Screensin a visualisation instrument or a SCADA system
to provide additional button control of the Phase.

CritAlrm. Bitfields that can be assigned to up to 16 variables that are external to the database and critical to the
Phase.

m  AlmO to Alm15. If any hitfield is set TRUE the current Phase enters HOL D mode.

Intlocks. Bitfieldsthat can be assigned to up to 16 variablesthat are external to the database and disable the Phase
operation.

m  1lkO to llk15. TRUE, if set by the assigned variable. If any bitfield is set TRUE the Phase will not start.
Status. Bitfield used to indicate the Phase status.

m  Ready. TRUE, showsthe Phaseisready to run. Thiswill set FALSE if any external variables assigned to
the Intlocks hitfields are TRUE.

Running. TRUE, showsthe Phaseisin operation.

Held. TRUE, showsthe Phaseis frozen at the current position.
Done. TRUE, shows the Phase has completed successfully.
Aborted. TRUE, shows the Phase was manually terminated.

Intlcked. TRUE, shows the Phase could not start because variable external to the database have set at least
one Intlocks bitfield TRUE.

eStatus. (Ready/Running/Held/Done/Aborted/Intlckd). Enumerated version of the Status bitfields. These can be
used to display the current state on a visualisation instrument or SCADA system, see Status.

UnitCtrl. Bitfield used to control aunit connected to this block. The unit is specified by the recipe. A sequence of
Phases create arecipe that isrun in a Batch on a Unit.

m  Hold. Set TRUE to freeze the unit at its current position.
m  ReStart. Set TRUE to restart the unit from the Hold mode
m  Abort. Set TRUE to terminate the Batch running on the unit.

HA084012 Chapter VALVE
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LoadPhse. Set TRUE to load the Phase SFC. Wire thisto Load and Run of the SFC_CON block in the database.

LoadTim. Used to configure the time limit allowed to load the Phase SFC called by the SFC_CON block. If this
period is exceeded Alarms.LoadFileis set TRUE.

LoadTmr. Shows the time remaining until the S N ! Alarms. LoadFile set
Phase has been loaded. If this count exceedsthe ~ Status Ready | — IRUE T LoadTmr
time configured in LoadTim, Alarms.LoadFileis F i
set TRUE. Control.Start |
LoadErr. Shows the status of the Phase called F :
by the SFC_CON block. TRUE showsthe Phase  Loadphas T LoadTmr |
is not loaded, set FAL SE when the Phase has F D
loaded. Normally this will be wired from the - |
SFC_CON Alarms.Combined bitfield to assert an . | |
alarm in this block. I I [
LoadTim Phase loaded
— Time —p
CurrStep. Showsthe step currently activein
the Phase when the block is updated by the Phase Tastonst | (L
Restart:=1 )

SFC ‘ CurrStep is 1

— INIT NextStep is 2
NextStep. Shows the next step in the Phase Restart 2|/’ ReSiStep is 2
when theblock isupdated by the Phase SFC. This Restart:=3 NI
is used to indicate which step should be used \ CurrStep is 2
when the Phase is restarted, UnitCtrl.ReSart is PUMPON | NextStep is 3
sat TRU E. ReStStep is 2
ReStStep. Shows the step that the Phase will C orsien e g
rser  whentheblock isupdited by the Phice PUMP OFF | tep o4

LastFail. Last Phase failure. Shows the previous failure derived from CurrFail when updated by the Phase SFC.
The cause of the failure can be used to determine the control of the connected node.

CurrFail. Current Phase failure. Shows afailure in the step currently active in the Phase was detected when
updated by the Phase SFC.

Options. Bitfield enabling User alarms configured in ST.
m  SetU1AIm and SetU2AIm. EnablesUser configured Alarm.

Alarms. Seepage 11-6 of the LIN Block Reference Manual (Part no. HA 375 U003) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data.
m  EvalFail. Evaluation failurein block’sinternal logic.

m  LoadFile. Asserted if file-loading error caused by either hardware, e.g. faulty drive, or software, e.g non-
existent filename or path, faults are present, LoadErr valueis set.

m  CritAlrm. Asserted if any subfield in CritAlrmis TRUE.
Intlcked. Asserted if any subfield in Intlocksis TRUE.

m  User_1 and User_2. Asserted and cleared according to Options.SetU1AIm and Options.SetU2AIm,
respectively.

m  Combined. Assertedif any alarm isactive in the block. Adopts the same status message and priority
number as the block’s highest priority active alarm.
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AO to A15. 16 (sixteen) floating-point variables that can be used as recipe values for the Phase. These can be
inputs or outputs via the strategy.

10 to 11. 2(two) signed long integer variablesthat can be used asrecipe values for the Phase. These can beinputs
or outputs viathe strategy.

WordO to Word5. 6 (six) Word fields containing 16-bit digital variables, Bit0 to Bit15, that can be used as
recipe values for the Phase. These can be inputs or outputs via the strategy.

m  BitO to Bit15. Individual 16-hit digital variables per Word field.
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CHAPTER 3 CONDITION APPLICATION BLOCKS

The CONDITION category of Application Function Block Templates provides the control strategy with functions for signal
conditioning, linearisation, filtering, etc.
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VLV3WAY: ANALOGUE ALARM TWO BLOCK

Block function
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Figure 3-1: Block schematic

The AN_ALM_2 block generates HiHi, Hi, Lo and LoLo Absolute alarms, Hi and Lo Deviation alarms, aHardware
aarm which could be used for sensor health and finally, ageneral purpose Input alarm. An adjustabl e hysteresis band
is provided common to the absolute and deviation alarms. All alarms have On and Off separately adjustable delays.
Each type of delay and therefore its associated delay value is common to all alarms. Each alarm can be masked
(turned off) by either one of two available Disable bits.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
PV Process variable (Block Input) Eng »»
HR,LR PV High & Low graphics range Eng 'l )
SetPoint Setpoint for deviation alarms Eng D
Hyst Hysteresis bandwidth Eng 'l
HiHi High high alarm level Eng »
Hi High alarm level Eng D
HiDev High deviation alarm level Eng 'l
LoDev Low deviation alarm level Eng [l )
LoLo Low low alarm level Eng »»
Deviatn Calculated deviation between PV and SetPoint Eng »
Disabled, Alarm disabling fields (AWBCD hex

Hardware Disables Hardware alarm T/F 7]

HiHi Disables HiHi alarm TF 42

Hi Disables Hi alarm TF 44 D

HiDev Disables HiDev alarm T/F 8]

LoDev Disables LoDev alarm T/F _T

Lo Disables Lo alarm T/F 42

LoLo Disables LoLo alarm TF 44 C

Input Disables Input alarm T/F —ﬁ

All Disables all alarms TF 1]

Tale
s

Param1 User parameter # 1 Eng D
Param2 User parameter # 2 Eng »»
Alarms ABCD hex [ » 3 )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Hardware Hardware alarm T/F

HiHi High high absolute alarm T/F

Hi High absolute alarm T/F

HiDev High deviation alarm T/F

LoDev Low deviation alarm T/F

Lo Low absolute alarm T/F

LoLo Low low absolute alarm T/F

Input Input alarm T/F

Combined OR-ing of all alarm bits T/F

Table 3-1: Block parameters
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Parameter Function Units Status
Halr:g\:;ran;:O Alarm delay timers Secs » O
AlmOnTim On timer delay setting Secs »
AlmOfTim Off timer delay setting Secs [ )
TrueCond True condition flags CD hex

Hardware Hardware alarm T/F 1]

HiHi High high absolute alarm TF 42

Hi High absolute alarm TF 44 b

HiDev High deviation alarm T/F 8]

LoDev Low deviation alarm T/F _T

Lo Low absolute alarm T/F 42 C

LolLo Low low absolute alarm T/F 44

Input Input alarm T/F 8]
CurrCond Current condition flags CD hex [(» @
LastCond Last condition flags CD hex [ » [
LastAlrm Last alarm status flags CD hex [(» [
Status (ABC)D hex [(» @

NewAlarm New alarm raised TF 1]

Combined OR-ing of all LastAlarm bits TF 42

Jda D
-8

Options (C)D hex »»

AckNewAl Resets Status.NewAlarm T/F _T

SetHwAIm Sets the Hardware alarm TF 42

SetInAlm Sets the Input alarm T/F {4 D

InitLast Forces LastCond to be the inverse of CurrCond T/F —ﬁ
FpltType Supervisory faceplate type String 8}

Table 3-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

PV. Analogue value representing the Process Variable in engineering units.

HR, LR. High and low range for graphic objects (bar, trend) linked to PV. They define the 100% and 0% displays,
respectively.

SetPoint. Anaogue signal representing the Setpoint used for deviation alarms.

Hyst. Hysteresis bandwidth value, applied in engineering units to the absolute and deviation alarms. All darmsare
raised immediately after they exceed the limit set, but will not clear until they are within the limit by more than the
hysteresis value.

HiHi, Hi, HiDev, LoDev, Lo, LolLo. Alarm levels defining when the block alarms trip, see Alarms.

Deviatn. Calculated deviation (error) between the process variable and the Setpoint (Deviatn = PV - SetPoint).
Thisis used to generate the deviation alarms.
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DisableA, DisableB. Alarm disabling (masking) fields. A TRUE on any input turns off the named alarm. If
unacknowledged, the alarm will still require acknowledging after it has been disabled. DisableA and DisableB
operatein an ‘OR’ fashion such that a TRUE in either disables the corresponding alarm.

Param1, Param2. Optional parameters. Associate additional floating-point data with the block.
Alarms.

m  Software. Sumcheck error in block's RAM data.

m  EvalFail. Evaluation failure in block’s internal logic.

m  Hardware. Raised when the field Options.SetHWAIm is TRUE. This alarm isintended to allow the
associated 1/O point failure to be flagged. Typically connected from the I/O block’s Combined alarm with the
I/0 block’s Hardware and OutRange alarms enabled.

m  HiHi. Raised when PV is greater than HiHi. It will not clear until PV has fallen below HiHi by more than the

hysteresis Hyst.

m  Hi. Raised when PV is greater than Hi. It will not clear until PV has fallen below Hi by more than the
hysteresis Hyst.

m  HiDev. Raised when Deviatn is greater than HiDev. It will not clear until Deviatn has fallen below HiDev by
more than the hysteresis Hyst.

m  LoDev. Raised when Deviatn isless than LoDev. It will not clear until Deviatn has risen above LoDev by
more than the hysteresis Hyst.

m  Lo. Raised when PVislessthan Lo. It will not clear until PV has risen above Lo by more than the hysteresis
Hyst.

m  Lolo. Raised when PVislessthan LoLo. It will not clear until PV has risen above LoLo by more than the
hysteresis Hyst.

Input. Raised when the field Options.SetinAlmis TRUE.

m  Combined. TRUE if any alarmis active in the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

HardwTmr, HiHiTmr, HiTmr, HiDevTmr, LoDevImr, LoTmr, LoLoTmr, InTmr. Alarm delay timers.
Every time the block is processed CurrCond is updated with the current alarm condition based upon PV, SetPoint,
limitsand disables. If CurrCond is different from LastCond, the appropriate xooxxxTmr field isloaded with the value
of AImONnTim (if CurrCond is TRUE) or AImOfTim (if CurrCond is FALSE). When the timer has reached zero, the
alarm state is updated from CurrCond.

TrueCond. Subfields corresponding to the Alarms subfiel ds show which condition isactually occurring, regardiess
of timers and disables.

CurrCond. Subfields corresponding to the Alarms subfields show condition isset after all disables have been taken
into consideration.

LastCond. Subfields corresponding to the Alarms subfields show the status of CurrCond at the previous iteration.

Chapter VALVE HA084012
Page VLV3WAY - 6 Issue 9 January 2018



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

LastAlrm. This subfield shows the latest status the alarms were updated to after the time delays and the disables

have been applied.
Timer Restarted
| | |
I I
I I I
I | I I I I I I
I I I
I I I I
| | I |
|<—>J le—»! — ]
'AmonTim' ' AImOfTit 'AImonTim AImOFTim
Note Also applies to LastAlrm.Hardware, LastAlrm.HiHi, LastAlrm.Hi, LastAlrm.HiDev

LastAlrm.LoDev, LastAlrm.Lo, LastAlrm.LoLo, and LastAlrm.Input.

Figure 3-2: Derivation of an output

Status. Subfield reflecting the status of the alarm processing

B NewAlarm. Whenever anew alarm is raised (after time delay), this bit is set TRUE. This could be used in
an alarm management scheme to generate an external horn signal when anew alarm occurs. Status.NewAlarm
can be reset by setting Options.AckNewAl TRUE. To get automatic reset after one database scan, wire
Satus.NewAlarm to Options. AckNewAl.

m  Combined. ‘OR’ of al LastAlrm bits. Provides a replacement for the field Alarms.Combined when the
alarm priorities are set to zero.

Options. Bitfield for selecting the different operational options of the block.
B AckNewAl. Resets Satus.NewAlarm.

m  SetHwAIm. The Hardware alarm is raised when this bit is TRUE.

B SetInAlm. TheInput alarm is raised when this bit is TRUE.
]

InitLast. Setting thisbit TRUE forces LasCond to be theinverse of CurrCond. Thisfeature could be useful at
start-up.

FpliType. Faceplate type. Associates a faceplate type or other alphanumeric string with the block.
Implementation notes

If AN_ALM_2 control modules are included in the configuration, the block isincluded in the database as a foreign
template. The runtime database size isincreased by atemplate overhead of 2694 bytes and by 226 bytes for each
instance of the control module.

Note For this application module please refer to factory.
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VLV3WAY: GAS DENSITY BLOCK

Block function
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Figure 3-1: Block schematic

This block generates an up-stream density for use with the ISO51670 block or the ISO5167V block. It generates
density figures by calculation, allows alive density to be wired in and an overall switch is provided to select the
desired density.

The block assumesthat pressure and temperature inputs arein barG and degC, respectively. These are then converted to barA and
K for use in the appropriate calculations.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
DiffPress Differential pressure mBar »»
UpStrPrs Upstream static line pressure barG 'l )
UpStrTmp Upstream line temperature degC D
LiveDen Live density kg/m3 Ul
SpHtRat Specific heat ratio ABCD hex »»
RelDen Relative density D
MolWt Molecular weight g/mol 'l
Zbase Base compressibility factor [l )
Zline Line compressibility factor »»
HR Graphical high range kg/m3 L)
LR Graphical low range kg/m3 )y »
HAA In use density high alarm limit kg/m3 »»
LAA In use density low alarm limit kg/m?3 Ul
Dev In use density deviation alarm limit kg/m?3 LUl
Hyst Alarm hysteresis 'l
Alarms ABCD hex [(» 3 )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Override Block in manual mode T/F

Hi High absolute alarm T/F

Lo Low absolute alarm T/F

Dev Deviation alarm T/F

Combined OR-ing of all alarm bits T/F
Mode Current operating mode Enum
SelMode Mode selector CD hex » I

SelMan Orifice diameter corrected to line conditions T7F 1]

SelMeas Pipe diameter corrected to line conditions TF -2 D

SelAuto Diameter ratio T/F -4

SelCalc Expansibility (expansion) factor T/F —ﬁ

SelDeriv Velocity of approach factor T/F —T

1ale
8]
Table 3-1: Block parameters
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Parameter Function Units Status
ModeAct Mode active CD hex L » @

ManAct Manual mode active T/F 7]

MeasAct Measured mode active T/F 42

AutoAct Auto mode active TF H4 D

CalcAct Calculated mode active TF 8]

DerivAct Derived mode active T/F 7]

14l
18]

Density Upstream density kg/m3 [(»
ManDen Manual input density kg/m3 »
MeasDen Measured density kg/m3 [(» @
CalcDen Calculated density kg/m3 L » 0Q
DerivDen Derived density kg/m3 (» 1
Status (ABC)D hex (18]

Hi Status of the Hi alarm T/F

Lo Status of the Lo alarm T/F

Dev Status of the Dev alarm T/F
Options (ABC)D hex »»

DnStrDen Used in the derivation of MeasDen T/F

AlmDev Used in the derivation of the Dev alarm T/F

SetDev Used in the derivation of the Dev alarm T/F
Param1 User parameter # 1 Eng »»
Param2 User parameter # 2 Eng P
FpltType Supervisory faceplate type String

Table 3-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

DiffPress. Differential pressure measurement representing the raw flowrate in mbar.

UpStrPrs. Measurement representing the upstream stetic line pressure in barG.

UpStrTmp.

downstream temperature in the 1SO51670 block.

M easurement representing the upstream line temperature in degC. This could be derived from the

LiveDen. Measurement representing the live density, usually from downstream of the orifice plate or Venturi tube.
May be corrected to upstream conditions by setting Options.DnStrDen TRUE. The resulting measured density is
stored in MeasDen.

HA084012
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SpHtRat. Specific heat ratio used to calculate the pressure loss.
RelDen. Gasrelative density. Normally wired in from the 1SO51670 block.
MolWt. Gas molecular weight. Can be an operator entry or wired in from the AGASDATA type block.

Zbase. Base compressibility factor for the gas. Can be an operator entry or wired in from the AGASDATA type
block.

Zline. Compressibility factor for the gas at current stream conditions. Can be wired in from the AGASDATA
block.

HR, LR. Graphical high and low ranges in kg/ms used to bound the density fields such that a proportional signal
may be generated to allow trending, bar graph fill etc.

HAA, LAA. Inusedensity high and low alarm limitsin kg/m3 see Alarms.
Dev. In usedensity deviation alarm limit in kg/m3, see Alarms.

Hyst. Alarm hysteresisin kg/m?3, see Alarms.

Alarms.

m  Software. Sumcheck error in block’s RAM data.

m  EvalFail. Evaluation falurein block’sinternal logic.

m  Override. Raised when modeisManual. Cleared when mode is anything other than Manual.
]

Hi. Raised when thein use density (field Density) is greater than HAA. 1t will not clear until the density has
fallen below HAA by more than the hysteresis Hyst.

m  Lo. Raised whenthein usedensity (field Density) islower than LAA. It will not clear until the density has
risen above LAA by more than the hysteresis Hyst.

m  Dev. Thederivation of thisaarm is dependent upon the option bit Options. AimDev. If set to ‘Int’, the alarm
is raised when the MeasDens deviates from the density by more than the deviation limit Dev. It will not clear
until the deviation isless than the limit by more than the hysteresis. If Options. AimDev is set to ‘Ext’, the
alarm follows the status of Options.SetDev.

m  Combined. TRUE if any darmisactivein the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

Mode. (Manual/Meas/Auto/Calc/Deriv). Controls which of the density figures is routed through as the output
density figure Density. In Auto (default mode), MeasDen is routed to Density.

SelMode. (SelMan/SelMeas/Sel Auto/SelCalc/Sel Deriv).  Bitfield for selecting the block’s Mode. These bits are
prioritised such that if more than one bit is true then the selected mode can be predicted. The priority order is shown
above (highest first).

ModeAct. (ManAct/MeasAct/AutoAct/CalcAct/DerivAct). Bitfield indicating the block’ s active mode, i.e. the
value of the Mode parameter. Only one ModeAct bit can be active at one time.

Density. Upstream density in kg/m? derived from any of the four density fields below depending on the block’s
mode. Thisisintended to be passed to the SO51670 block type.

ManDen. Upstream density in kg/mS3. Can be an Operator entry used during calibration to set the density output
of the block.

CalcDen. Calculated upstream density in kg/m3. Thisisthe result of the calculation below
CalcDen = (UpStrPrs+1.01325)* MolWt / (Zline* R* (UpStr Tmp+273.15))
Where R isthe universal gas constant (0.0831434 bar.ms/kmol/degK).
DerivDen. Calculated upstream density in kg/m3. This s the result of the cal culation below
DerivDen = (RelDen* 1.22550)* 288.15* (UpStr Prs+1.01325)* Zbase /
((UpStrTmp+273.15)* 1.01325* Zline)

Chapter VALVE HA084012
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MeasDen. Thisvalueisused asthe measured density in kg/m?3. If Options.DnStrDen is FALSE, MeasDen is
equal to LiveDen. Otherwise MeasDen is obtained from the cal culation below

MeasDen = LiveDen* ((UpStrPrs+1.01325)/
(UpStrPrs+1.01325-DiffPrs/1000))N(1/SpHtRat)
Status. Bitfield showing status of the calculations.
m  Hi. Followsthe status of the Hi alarm. Thisbit is set and cleared irrespective of alarm priority.
m Lo. Followsthe status of the Lo alarm. This bit is set and cleared irrespective of alarm priority.
m  Dev. Followsthe status of the Dev alarm. This bit is set and cleared irrespective of alarm priority.
Options. Bitfield for selecting the different operational options of the block.
m  DnStrDen. Usedin the derivation of the measured density, see MeasDen.
m  AlmDev. Usedinthederivation of the deviation alarm, see Alarms.
m  SetDev. Usedinthederivation of the deviation alarm when Options.AlmDev = Ext, see Alarms.
Param1, Param?2, Optiona parameters. Associate additional floating-point data with the block.
FpltType. Faceplate type. Associates afaceplate type or other alphanumeric string with the block.

Implementation notes

If GasDens control module blocks areincluded in the configuration, the block isincluded in the database asaforeign
template. The runtime database size is increased by atemplate overhead of 1574 bytes and by 180 bytes for each
instance of the control module.

Note For this application module please refer to factory.
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VLV3WAY: FLOW CALCULATION FOR ORIFICE PLATE BLOCK

Block function

The 1SO51670 block isimplemented against the 1SO 5167-1:1991(E) Standard.

®
0

|:> FLOW

Figure 3-1: Typical orifice plate metering system

The block calculates and displays the mass flowrate, Reynolds number, etc. but does not perform any uncertainty
calculations. The block assumes that pressure and temperature inputs are in barG and degC, respectively. These are

then internally converted to barA and K for use in the appropriate calculations.

The use of upstream and downstream valuesis critical in obtaining the correct results; the block clarifies thisusing
specific field names within the block template. The block does not include any means of overriding any real /O,

either manually or automatically (e.g. in the event of 1/O hardware failure).

A real gasor liquid orifice plate metering system isnormally set up as shown schematically below, with adifferential
pressure measurement together with an upstream pressure and a downstream temperature measurement.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
DiffPress Differential pressure mBar [l )
UpStrPrs Upstream static line pressure barG [ )
DnStrTmp Downstream line temperature degC »»
UpStrDen Upstream density kg/m3 P
OrifCalD Orifice plate calibration diameter mm [ )
OrifCalT Orifice plate calibration temperature degC »»
OrifExpF Orifice plate expansion factor mm/degC »y
PipeCalD Pipe calibration diameter mm [ )
PipeCalT Pipe calibration temperature degC N
PipeExpF Pipe expansion factor mm/degC »»
IsentExp Isentropic exponent [ )
DynaVisc Dynamic viscosity cP »»

RelDen Relative density R &

Table 3-1: Block parameters
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Parameter Function Units Status
SpHtRat Specific heat ratio ABCD hex ¥y &
Tapping Arrangement of the dp tapping on the pipe Enum
Alarms ABCD hex [ » )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

BetaOOR Beta ratio out of range T/F

ReyNoOOR Reynolds number out of range T/F

Converge Convergence error T/F

Combined OR-ing of all alarm bits T/F
MsFlRate Mass flowrate kg/hr L »
VsFIRate Standard volumetric flowrateStandard volumetric flowrate Sm3/hr [(» [
OrifDiam Orifice diameter corrected to line conditions mm L » A
PipeDiam Pipe diameter corrected to line conditions mm [(»
Beta Diameter ratio [(» 3
ExpFact Expansibility (expansion) factor [ » O
VelAppr Velocity of approach factor [(»
C_invar Intermediate value for calculation of C (»
C Discharge coefficient [ A
Alpha Flow coefficient » 1
ReyNo Reynolds number (»
DnStrPrs Downstream static line pressure barG [(» &3
UpStrTmp Upstream line temperature degC (» 3
Options Block options ABCD hex (» 0

Fluid Fluid type (Gas/Liquid) TF 7]

AlmBeta Method for derivation of the BetaOOR alarm TF {2

SetBeta External BetaOOR alarm TF 44 D

AlmReyNo Method for derivation of the ReyNoOOR alarm T/F —ﬁ

SetReyNo External ReyNoOOR alarm TF 1]

Bit5 User option #5 T/F 42

Bit6 User option #6 T/F 44 c

Bit7 User option #7 T/F 8]

Bit8 User option #8 TF 1]

Bit9 User option #9 T/F 42

Bit10 User option #10 T/F 44 B

Bit11 User option #11 T/F 8]

Bit12 User option #12 T/F 1]

Bit13 User option #13 TF {2

Bit14 User option #14 T/F 44 A

Bit15 User option #15 T/F 48]

Table 3-1: Block parameters
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Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

DiffPress. Differential pressure measurement representing the raw flowrate in mBar.
UpStrPrs. Measurement representing the upstream static line pressure in barG.

DnStrTmp. Measurement representing the downstream line temperature in degC. Thisis used to correct the pipe
and orifice diameters.

Tapping (Flange,D_or D/2,Corner). Selectsthe current arrangement of the differential pressure tapping
on the pipe. The selection automatically calls up the correct constants used in the calculation of the coefficient of
discharge (C) as defined in the 1SO5167 Standard.

Alarms.
m  Software. Sumcheck error in block’s RAM data.
m  EvalFail. Evauationfailurein block’s internal logic.

m  BetaOOR. Betaratioisout of range. This alarm may be derived internally or externally as defined by the
option bit AimBeta. When this option bit is set to Int, the BetaOOR alarm is derived internally and israised if
Beta < 0.2 or Beta> 0.6. When AlmBeta = Ext, the BetaOOR aarm follows the Option.SetBeta bit (True=
aarm, False = no alarm).

B ReyNoOOR. Reynoldsnumber isout of range. This alarm may be derived internally or externaly as
defined by the option bit AlImReyNo. When this option bit is set to Int, the ReyNoOOR alarm is derived
internally and is raised if ReyNo (-3150). When AImReyNo = Ext, the ReyNoOOR aarm follows the
Option.SetReyNo bit (True = alarm, False = no alarm).

m  Converge. Iteration tofind the coefficient of discharge (C) has not converged. The alarm clears following
the next successful convergence. If the convergence fails, the flowrate is left at its last calculated value.

m  Combined. TRUEIf any alarmisactivein the block. Adopts the same status message and priority number
as the highest priority active alarm in the block.

MsFIRate. Calculated mass flowrate in kg/hr.

VsFIRate. Calculated standard volumetric flowrate in Sm3/hr. This calculation depends upon the setting of
Options.Fluid.

VsFIRate = MsFIRate/RelDen * 1.22550 for gas, where 1.22550 isthe air density determined from the British
Gas Instrumentation and Control Guide (reference temperature of 15 degC and reference pressure of 1.01325
bar).

VsFIRate = MsFIRate/RelDen * 999.0121 for liquid, where 999.0121 is the water density determined from
API2540 (reference temperature of 15.6 degC and reference pressure of 1.01325 bar).

ExpFact. Calculated expansibility (expansion) factor. This value is dependent upon the type of process fluid
defined by the setting of the bitfield Options.Fluid.

C_invar. Internal field used during the iteration to find the coefficient of discharge.
C. Calculated discharge coefficient given by the Stoltz equation.

ReyNo. Calculated Reynoldsnumber asreferred to the upstream conditions of the fluid and the upstream diameter
of the pipe.

DnStrPrs. Calculated value reflecting the static line pressure at the downstream conditionsin barG. For use by
external density calculations.
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VLV3WAY: FLOW CALCULATION FOR VENTURI TUBES BLOCK

Block function

The ISO5167V block isimplemented against the 1SO 5167-1:1991(E) Standard.

|:> FLOW

Figure 3-1: Typical Venturi tube metering system

The block calculates and displays the mass flowrate, Reynolds number, etc. but does not perform any uncertainty
calculations. The block assumes that pressure and temperature inputs are in barG and degC, respectively. These are

then internally converted to barA and K for use in the appropriate calculations.

The use of upstream and downstream valuesis critical in obtaining the correct results; the block clarifies thisusing
specific field names within the block template. The block does not include any means of overriding any real /O,

either manually or automatically (e.g. in the event of 1/O hardware failure).

A real gas or liquid venturi metering system is normally set up as shown schematically below, with a differential
pressure measurement together with an upstream pressure and a downstream temperature measurement.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
DiffPress Differential pressure mBar [l )
UpStrPrs Upstream static line pressure barG [ )
DnStrTmp Downstream line temperature degC »»
UpStrDen Upstream density kg/m3 P
ThrtCalD Throat calibration diameter mm ')
ThrtCalT Throat calibration temperature degC »»
ThrtExpF Thraot expansion factor mm/degC »y
PipeCalD Pipe calibration diameter mm [ )
PipeCalT Pipe calibration temperature degC N
PipeExpF Pipe expansion factor mm/degC »»
IsentExp Isentropic exponent [ )
DynaVisc Dynamic viscosity cP »»
RelDen Relative density R &
SpHtRat Specific heat ratio ABCD hex ey &
Venturi Venturi type Enum
Table 3-1: Block parameters
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Parameter Function Units Status
Alarms ABCD hex [ » 3 )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

BetaOOR Beta ratio out of range T/F

ReyNoOOR Reynolds number out of range T/F

Combined OR-ing of all alarm bits T/F
MsF(Rate Mass flowrate kg/hr [» [
VsFlRate Standard volumetric flowrateStandard volumetric flowrate Sm3/hr L » 3
ThrtDiam Throat diameter corrected to line conditions mm » 1
PipeDiam Pipe diameter corrected to line conditions mm [(» [
Beta Diameter ratio (» 3
ExpFact Expansibility (expansion) factor [(»
VelAppr Velocity of approach factor [(» [
Tau Pressure ratio L » A
C Discharge coefficient » [
Alpha Flow coefficient [» 1
ReyNo Reynolds number [(»
DnStrPrs Downstream static line pressure barG [(»
UpStrTmp Upstream line temperature degC [» O
Options Block options ABCD hex (» I

Fluid Fluid type (Gas/Liquid) TF 1]

AlmBeta Method for derivation of the BetaOOR alarm T/F 42

SetBeta External BetaOOR alarm TF 44 D

AlmReyNo Method for derivation of the ReyNoOOR alarm T/F —&

SetReyNo External ReyNoOOR alarm T/F —T

Bit5 User option #5 T/F 42

Bit6 User option #6 TF H4 c

Bit7 User option #7 T/F -8

Bit8 User option #8 TF 1]

Bit9 User option #9 TF 42

Bit10 User option #10 T/F H4 B

Bit11 User option #11 T/F -8

Bit12 User option #12 T/F 1]

Bit13 User option #13 T/F 42

Bit14 User option #14 TF 44 A

Bit15 User option #15 T/F 8]

Table 3-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

DiffPress. Differential pressure measurement representing the raw flowrate in mBar.
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UpStrPrs. Measurement representing the upstream stetic line pressure in barG.

DnStrTmp. Measurement representing the downstream line temperature in degC. Thisis used to correct the pipe
and orifice diameters.

Venturi. (AsCast, Machined, RuffWeld, Nozzle). Selectsthe current Venturi type. The selection automatically
calls up the correct constants as defined in the 1SO5167 Standard.

Alarms.

m  Software. Sumcheck error in block’s RAM data.
EvalFail. Evauation failurein block’sinternal logic.

m  BetaOOR. Betaratioisout of range. Thisalarm may be derived internally or externally as defined by the
option bit AlmBeta. When this option bit is set to Int, the BetaOOR alarm is derived internally and is raised if:

Beta < 0.3 or Beta > 0.75 for AsCast

Beta < 0.4 or Beta > 0.75 for Machined

Beta < 0.4 or Beta > 0.75 for Ruff\eld

Beta < 0.316 or Beta > 0.75 for Nozze

When AlmBeta = Ext, the BetaOOR alarm follows the Option.SetBeta bit (True = alarm, False = no alarm).

B ReyNoOOR. Reynoldsnumber isout of range. This alarm may be derived internally or externally as
defined by the option bit AImReyNo. When this option bit is set to Int, the ReyNoOOR alarm is derived
internally and is raised if ReyNo (-3150). When AImReyNo = Ext, the ReyNoOOR aarm follows the
Option.SetReyNo bit (True = alarm, False = no alarm).

m  Combined. TRUEif any aarmisactivein the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

MsFIRate. Calculated mass flowrate in kg/hr.

VsFIRate. Calculated standard volumetric flowrate in Sm3/hr. This cal culation depends upon the setting of
Options.Fluid.

VsFIRate = MsFIRate/RelDen * 1.22550 for gas, where 1.22550 isthe air density determined from the British
Gas Instrumentation and Control Guide (reference temperature of 15 degC and reference pressure of 1.01325
bar)

VsFIRate = MsFIRate/Rel Den * 999.0121 for liquid, where 999.0121 is the water density determined from
API2540 (reference temperature of 15.6 degC and reference pressure of 1.01325 bar).

ExpFact. Calculated expansibility (expansion) factor. This value is dependent upon the type of process fluid
defined by the setting of the bitfield Options.Fluid.

Tau. Calculated pressureratio.
C. Calculated discharge coefficient.

ReyNo. Calculated Reynoldsnumber asreferred to the upstream conditions of the fluid and the upstream diameter
of the pipe.

DnStrPrs. Calculated value reflecting the static line pressure at the downstream conditionsin barG. For use by
external density calculations.

UpStrTmp. Calculated value reflecting the line temperature at the upstream conditions. For use by external
density calculations.

HA084012 Chapter VALVE
Issue 9 January 2018 Page VLV3WAY - 21



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

Options. Bitfield for selecting different operational options of the block.

Fluid (Gas/Liquid). Used in the derivation of the term ExpFact and VsFIRate.
AlmBeta (Int/Ext). Used in the derivation of the BetaOOR alarm, see Alarms.
SetBeta. Used in the derivation of the BetaOOR alarm, see Alarms.

AlmReyNo (Int/Ext). Used in the derivation of the ReyNoOOR alarm, see Alarms.
SetReyNo. Used in the derivation of the ReyNoOOR alarm, see Alarms.

Implementation notes

If ISO5167V custom LIN blocks are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by atemplate overhead of 1812 bytes and by 186 bytes for each
instance of the custom LIN blocks.

Note

For this application module please refer to factory.

Chapter VALVE HA084012
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VLV3WAY: EMS ANALOGUE INPUT ALARM BLOCK

Block function

The VLV3WAY block isapoint interface with alarm functions and a calibration facility designed specifically to
work closely with the universal analogue input channel function block type, Al_UIO. The VLV3WAY block takes
the real process inputs, provides user calibration of the engineering value, and generates alarms and grouped status
signalsfor “critical darm”, “warning alarm”, and three separate “new alarm” flags (with manual reset). The alarms
include system style and process alarms as shown below:

B Thesystem aarmsinclude a calibration warning alarm, CalWarng (based upon alast calibration date and
calibration interval), and abad calibration alarm, Bad_Cal for use in complementing the site’'s calibration
management system. In addition, a Hardware alarm signals hardware-rel ated issues (such as missing I/0O
modules), and a PV Held alarm signals when the PV value is being held (normally raised during calibration
checks or adjustments).

m  Four process alarms. HiHi, Hi, Lo, LoLo, each of which are selectable as absolute or deviation alarms — each
with its own independent on-delay and a common setpoint (for deviation cal culation) and common hysteresis.
A digita Input alarm with on-delay is provided, driven by an option for use as adoor alarm or communications
failure to asensor device (a humidity sensor, for example).

To ensure that data recording and online status displays can correctly reflect the state of the analogue value (PV), a
mode indicator is provided (PV_Mode) to clearly identify the process variable as being derived from LiveData or
Hold (PV maintains the last value during calibration checking or adjustment).

(  pPv ) [LoLoAlarm

[Lo Alarm
Hi Alarm

PV_Mode ‘ HiHi Alarm
( HiHiType )

— ( wiHi ) (HiHi_onT )
calibration
LiveData Absolute
__ - X False
~° c =1
- o ompare o) lim—
Hold - 5T

Deviation o
True

+
Setpoint Disable.HiHi

a b 0/
T | = )

O
O— Cal_PV
-999999 1 &7

U

Adjusting Alarms
HiHi
CAdessge) ( CalState ) :
i i —
TR,
Calibration ol
CalComnd
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following the

table.

Parameter Function Units Status
Alarms [» )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Hardware Hardware alarm T/F

Bad_Cal Bad calibration alarm T/F

HiHi High high alarm (absolute or deviation) T/F

Hi High alarm (absolute or deviation) T/F

Lo Low alarm (absolute or deviation) T/F

LoLo Low low alarm (absolute or deviation) T/F

Input Input alarm T/F

PV_Held Process value held alarm T/F

Calwarng Calibration warning alarm T/F

Combined OR-ing of all alarm bits T/F
Method Reserved for future use. Block’s ST update routine (default = Template) Menu (B8]
PV_Mode The PV update source (LiveData/Hold) Menu AN}
PV Process variable EngA [(» [0
HR Engineering high range EngA P
LR Engineering low range EngA [ )
Chainln Chain input (A)BCD hex  # ]

Init An initialise input TF 1]

CritAlm Chained input critical alarm status TF 42

WarnAlm Chained input warning alarm status TF 4 D

NewAlmA Chained input new alarm A status T/F —ﬁ

NewAlmB Chained input new alarm B status TF 1]

NewAlmC Chained input new alarm C status TF 42

RsetNewA Chained input reset new alarm A status TF 44 c

RsetNewB Chained input reset new alarm B status T/F —ﬁ

RsetNewC Chained input reset new alarm C status TF 7]

Tale
8]
Table 3-1: Block parameters
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Parameter Function Units Status
ChainOut Chain output (A)BCD hex [ »
Init A copy of chain input init (Chainin.Init) T/F _T
CritAlm Chained output critical alarm status TF 42
WarnAlm Chained output warning alarm status TF 44 D
NewAlmA Chained output new alarm A status T/F —ﬁ
NewAlmB Chained output new alarm B status TF 7]
NewAlmC Chained output new alarm C status TF 42
RsetNewA Chained output reset new alarm A status TF 44 c
RsetNewB Chained output reset new alarm B status T/F —ﬁ
RsetNewC Chained output reset new alarm C status T/F J71]
AL
8
ThisAlm Alarm state (ABCD hex o @
Hardware Hardware “in alarm” status after alarm suppression T/F _T
Bad_Cal Bad calibration “in alarm” status after alarm suppression TF 42
HiHi High high “in alarm” status after alarm suppression TF {4 D
Hi High “in alarm” status after alarm suppression T/F —ﬁ
Lo Low “in alarm” status after alarm suppression TF 1]
LoLo Low low “in alarm” status after alarm suppression TF 42
Input input “in alarm” status after alarm suppression TF 44 c
PV_Held PV Held “in alarm” status after alarm suppression T/F —ﬁ
CalWarng Calibration warning “in alarm” status after alarm suppression TF 7]
AL
-8
Crvaimue STHCH Aot e o et e sl et n e UG e hes 4
WarnAlmM* \;\l/:rrrrrl]ir;failljirr('r;tr;tz:ls,:vbczie;[ergine the alarms included in the warning (MBCD hex  #
NewAlmMA* New alarm mask A, similar to CritAlmM, but for the New Alarm A status (A)BCD hex »»
NewAlmMB* New alarm mask B, similar to NewAImMA, but for the New Alarm B status  (A)BCD hex  ® »
NewAlmMC* New alarm mask C, similar to NewAlmMA, but for the New Alarm C status  (A)BCD hex o #»
Options Sets the options for the block (ABC)D hex »p
Init Sets internal flags used in the derivation of the time delay alarms 1
SetlnAlm Sets the Input alarm subject to the on-delay timer 2
4 D
8
Table 3-1: Block parameters
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Page VLV3WAY - 26

Parameter Function Units Status
Status The block’s status (AB)CD hex [,
CritAlm Critical alarm status, subject to the CritAlmM mask T/F —T
WarnAlm Warning alarm status, subject to the WarnAlmM mask TF | 2
NewAlmA New alarm status A, subject to the NewAlmMA mask T/F 4 D
NewAlmB New alarm status B, subject to the NewAlmMB mask TF 18
NewAlmC New alarm status C, subject to the NewAImMC mask T/F _?
LiveData Set TRUE when PV_Mode is indicating “LiveData” TF | 2 c
PV_Held Set TRUE when PV_Mode is indicating “Hold” TF 14
-8
SetPoint The Setpoint for the process deviation alarms EngA )
Hyst Hysteresis for the process alarms (absolute or deviation) EngA P
Deviatn Calculated setpoint deviation EngA [(»
Disable Alarm disables (ABCD hex  # #
Hardware If set to TRUE, disables the hardware alarm TF 7]
Bad_Cal If set to TRUE, disables the bad calibration alarm TF 42
HiHi If set to TRUE, disables the high high alarm TF 44 D
Hi If set to TRUE, disables the high alarm T/F —ﬁ
Lo If set to TRUE, disables the low alarm T/F 1]
LoLo If set to TRUE, disables the low low alarm TF 42
Input If set to TRUE, disables the input alarm TF 4 c
PV_Held If set to TRUE, disables the PV_Held alarm T/F —ﬁ
Calwarng If set to TRUE, disables the calibration warning alarm T/F 7]
All If set to TRUE, disables all the above alarms TF 42
i B
{8
HiHiType High High alarm type (Absolute / Deviation) Menu
HiHi High High alarm threshold EngA )
HiHi_OnT High High alarm on-delay time in seconds Secs P
HiType High alarm type (Absolute / Deviation) Menu
Hi High alarm threshold EngA P
Hi_OnT High alarm on-delay time in seconds Secs [l )
LoType Low alarm type (Absolute / Deviation) Menu
Lo Low alarm threshold EngA [ )
Lo_OnT Low alarm on-delay time in seconds Secs »»
LoLoType Low Low alarm type (Absolute / Deviation) Menu
LoLo Low Low alarm threshold EngA »»
LoLo_OnT Low Low alarm on-delay time in seconds Secs P
In_OnT Input alarm on-delay time in seconds Secs [ )
iPV Input PV, normally wired from the associated Al_UIO block EngA »»
iStatus Input PV status, normally bus wired from the associated Al_UIO block ABCD hex P
Table 3-1: Block parameters
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Parameter Function Units Status
iStatusM Input PV status mask, with bit names matching iStatus ABCD hex »p
iAlarms :c?eﬁgt PV alarms, normally wired from the associated Al_UIO block Alarms (AB)CD hex "
OutRange 1/0 block Out of Range alarm In Alarm status T/F 1]
PVError 1/0 block PV Error alarm In Alarm status TF 42
OCctDel 1/0 block Open Circuit Delay In Alarm status TF {4 D
CharErr I/0 block Characterisation Error alarm In Alarm status T/F 8]
NotAuto I/0 block Not Automatic alarm In Alarm status T7F 1]
ModBlock 1/0 block Module Block alarm In Alarm status T/F 42 c
-4
8|
iAlarmsM Input PV alarms mask, with bit names matching iAlarms. (AB)CD hex »»
iOptions Provides options for the processing of the input PV and associated alarms  (AB)CD hex y
SetHard1 — T/F 7]
SetHard2 TF 12
Sethard3 TRUE sets the Hardware alarm v a4 D
SetHard4 _| T/F {8
HoldPV_1 — T/F _?
HoldPV_2 A TRUE on any HoldPV_n bit indicgtes tha'g an gxternal calibrgt?on related T/F _| 2
to the Input PV, or some other action that invalidates the PV is in progress C
HoldPV_3 and will cause PV_Mode to be “Hold” TF 4
HoldPV_4 | TF 8
CalState Calibration state (OK/Warning/Bad/Checking/Adjusting) Menu — (]
CalComnd Commands to set the calibration state to control the calibration process (AB)CD hex o @
StartAdj Start adjusting T/F 1]
StartChk Start checking TF 2
SetOk Set state Ok TF {4 D
SetBad Set state Bad T/F 48]
Restore Restore factory calibration T/F 1]
Confirm User confirmation for “2 point” or “3 point” calibration adjustment TF {2 C
Abort Used to cancel/abort the calibration adjustment process TF 44
AuditChk Used by the HMI to trigger the logging of an audit check T/F —ﬁ
Cal_PVv Calibration process variable EngA (B8]
Cal_Al Calibration Analogue Input, typically the electrical input EngB |
AdjType Calibration adjustment type (Disabled/User/2 Point/3 Point) Menu
AdjMssge Adjustment message to guide the user through the adjustment process (]
AdjValue Adjustment value, entered by the user during calibration EngA
ExtEnabl External adjustment value enable M p
ExtValue External adjustment value |
a Calibration slope
b Calibration offset
CalDate Calibration date DD/MM/YY
Days Calibration warning interval
DaysLeft Calibration warning days left count down (8]
iPV_Lo Calibration input reading low value EngA (B8]
Val_Lo Calibration source low value EngA (B8]
iPV_MdUp Calibration input reading mid value (going up, low to mid) EngA (8]
Table 3-1: Block parameters
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Parameter Function Units Status
Val_MdUp Calibration source mid value (going up, low to mid) EngA (B8
iPV_Hi Calibration input reading high value EngA (B8]
Val_Hi Calibration source high value EngA (B8]
iPV_MdDn Calibration input reading mid value (going down, high to mid) EngA (B8]
Val_MdDn Calibration source mid value (going down, high to mid) EngA (B8]

Table 3-1: Block parameters

Note: * Bit-fields marked with an asterisk share the same field names as ThisAlm.

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document (Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Method (Template/Block/Native). Thelocation of the function block’ s update routine (reserved for future
use).

PV_Mode. The PVs update source. When indicating LiveData, PV is updating from the field iPV subject to any
calibration that has been applied. When indicating Hold, PV is not updating and maintainsits last good value. Hold
is set when the calibration state (CalState) is Checking or Adjusting or any of the input options are asserted to hold
PV (any of iOptions.HoldPV_1 to iOptions.HoldPV_4 are TRUE).

PV. The process variable. When PV_Mode indicates LiveData, the value updates according to the prevailing
calibration as below, otherwise PV holds the last good value.

HR. The engineering High Range. Normally wired to the associated Al_UIO block type.
LR. The engineering Low Range. Normally wired to the associated Al_UIO block type.

Chainln. Chain Input. Thisis used to cascade EMS blocks together to form overall sets of resulting chained status
bits for driving alarm beacons, pagers and other types of grouped logic outputs (eg for EMS rooms). Thisinput is
normally wired from previous EM S block’s ChainOut field through subfield bussed wiring (one wire for al bits).

m  Init. Aninitialise input, thisis ORed with Options.Init internally and used as per Options.Init.

m  CritAlm. Chained Input critical Alarm status. Used in the derivation of ChainOut.CritAlm.

®  WarnAlm. Chained Input Warning Alarm status. Used in the derivation of ChainOut.WarnAlm.
[ ]

NewAImA, NewAlmB, NewAImC. Chained Input New Alarm status. Used in the derivation of
ChainOut.NewAlmA, ChainOut.NewAlmB, and ChainOut.NewAlImC.

m  RsetNewA, RsetNewB, RsetNewC. Chained Input Reset New Alarm status. Used to reset
ChainOut.NewAImA/B/C. Thisis level dependant and so isusually pulsed TRUE to cause a reset.

ChainOut. Chain Output. Thisis used to cascade EM S blocks together to form overall sets of resulting chained
status bits for driving alarm beacons, pagers, and other types of grouped logic outputs (eg for EMS rooms). Thisis
normally wired to the next VLV3WAY block’s Chainln field through subfield bussed wiring (one wire for all bits).
For the last block in the chain, thisis normally wired to real digital outputs or other logic.

®  Init. A copy of chain input init (Chainln.Init).

m  CritAlm. Chain Output Critical Alarm status. Thisis TRUE if this block’s critical alarm status
(Status.CritAlm) or the chained input critical alarm status (Chainln.CritAlm) is TRUE.

®  WarnAlm. Chain Output Warning Alarm status. Thisis TRUE if this block’s warning alarm status
(Status.WarnAlm) or the chained input warning alarm status (Chainln.WarnAlm) is TRUE.

®  NewAlmA, NewAlmB, NewAImC. Chained Output New Alarm status. This bit islatched TRUE when
either Chainln.NewAlmA/B/C or Status.NewAlarmA/B/C become TRUE. This latched bit can be held reset
(FALSE) by setting Chainln.ResetNewA/B/C TRUE.
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m  RsetNewA, RsetNewB, RsetNewC. Chained Output Reset New Alarm status. A copy of
Chainln.ResetNewA/B/C.

Alarms.
m  Software. Sumcheck error in block’'s RAM data.

m  EvalFail. Evaluation failure. Raised if thereis an internal evaluation error in the function block update
method.

m  Hardware. Raised if any input options bit iOptions.SetHard1 to iOptions.SetHard4 is TRUE or any bit
within iStatus or iAlarms is TRUE and the corresponding include mask bit is TRUE in iStatusM or iAlarmsM
respectively.

m  Bad_Cal. Bad Calibration. Raised if the user determines there is doubt with the calibration (eg a replacement
transmitter has been installed) and optsto ‘set bad’ calibration. See“ Calibration” on page 33 for information
on the Calibration State Machine.

m  HiHi. The High High process alarm. Raised according to the High High alarm type (HiHiType) of absolute or
deviation when the input is compared to limit HiHi with configurable on-delay time (HiHi_OnT). Thealarmis
raised as soon as the limit is breached, but only clears when the alarm value recovers by at least the hysteresis
margin (Hyst). For absolute alarms, the input is PV; for deviation alarms, the input is the calculated deviation
(Deviatn).

Hi. The High process alarm. See HiHi description.

Lo. The Low process alarm. See HiHi description.

LoLo. The Low Low process alarm. See HiHi description.

Input. Follows the state of Options.SetinAlm subject to configurable on-delay time (In_OnT).
PV_Held. Raised when PV_ModeisHold.

CalWarng. Calibration Warning alarm. Raised when calibration due days (Days) reaches zero to flag a
calibration is due. This does not necessarily mean the calibration is bad, but merely that a calibration check is
due. Note that if the real time clock can’'t be read or the calibration date (CalDate) is set to the invalid date
setting (?2/?72/??), then DaysLeft will be zero and the alarm will be raised.

m  Combined. TRUE if any alarmis active in the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

ThisAlm. This Alarm State. A 16-hit subfield with bit names reflecting the state of the like-named alarms aslisted
below. These are used in the derivation of critical alarm, warning alarm and new alarm flags. If used, these bits are
usually wired from the block’ s own Alarms field (this then takes account of alarm suppression).

Hardware. Hardware “In Alarm” status after alarm suppression.
Bad_Cal. Bad Cadlibration “In Alarm” status after alarm suppression.
HiHi. High High “In Alarm” status after alarm suppression.

Hi. High “In Alarm” status after alarm suppression.

Lo. Low “InAlarm” status after alarm suppression.

LoLo. Low Low “InAlarm” status after alarm suppression.

Input. Input “In Alarm” status after alarm suppression.

PV_Held. PV Held “In Alarm” status after alarm suppression.

CalWarng. Calibration Warning “In Alarm” status after alarm suppression.

Note: Softwar e, EvalFail and Combined alarms are not included in thislist. If Software or EvalFail alarms
are raised then the behaviour of these bits and the associated functionality cannot be defined so their
inclusion is not relevant.

CritAlmM. Critical Alarm Mask. This has one subfield for each alarm that can be included into the critical alarm
status (Status.CritAlm). If the mask bit is TRUE and the alarm is raised (as flagged in ThisAlm) the critical alarm
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statusis set TRUE.

WarnAlmM. Warning Alarm Mask. As Critical Alarm Mask (CritAlmM), but for the Warning alarm status
(Status.WarnAlm).

NewAlmMA, NewAlmMB, NewAImMC. New Alarm Mask A/B/C. As Critical Alarm Mask (CritAlmM),
but for the New Alarm A/B/C status (Status.NewAlmA/B/C). Note, however, that the New Alarm Statusis based upon
achange from FALSE to TRUE in This Alarm status, and so pulses TRUE as new alarms occur.

Note: Normally only one alarm enabled by the mask changes FAL SE to TRUE in any database (task) scan,
and so there is a pulse for each FALSE to TRUE new alarm transition and its width is set by the
database execution time. If new aarms included in the mask occur on consecutive scans of the
database, then the bit will remain TRUE for more than one database scan. Similarly, if two new alarms
occur on the same database scan, then only a single New Alarm pulse is generated (ie, output pulses
do not represent a“ new alarm count”).

Options. This sets options for the block.

®  Init. When TRUE, this setsinternal flags used in the derivation of thetime delay alarms. If used, it isintended
to be wired from the database header block temporary power fail flag (Header.Satus. TmpPFail) and causes
alarm states to be re-evaluated and alarm timers to be re-loaded after a power fail.

m  SetInAlm. When TRUE, this sets the Input alarm subject to the on-delay timer.
Status. This 16-bit subfield shows the block’s status.

CritAlm. Critical Alarm Status. See CritAlmM.

WarnAlm. Warning Alarm status. See WarnAlmM.

NewAIlmA, NewAIlmB, NewAImC. New Alarm status A/B/C. See NewAImMA.
LiveData. Set TRUE when PV_Mode isindicating LiveData.

PV_Held. Set TRUE when PV_Mode isindicating Hold.

SetPoint. The Setpoint for process deviation alarms.

Hyst. The hysteresis for the process alarms (absolute or deviation) in engineering units.
Deviatn. The calculated Setpoint deviation. Devi atn = PV - Set Poi nt

Disable. Alarm Disables. One bit per individual alarm (except Software, EvalFail and Combined) and one bit to
disable“All”. The dlarm is disabled immediately the bit is set TRUE. When set FAL SE, the alarm may be delayed
if an on-delay timeis set to a non-zero value.

m  Hardware. If set TRUE, disables the Hardware alarm.
Bad_Cal. If set TRUE, disables the Bad Calibration alarm.

HiHi. If set TRUE, disables the High High alarm.

Hi. If set TRUE, disables the High alarm.

Lo. If set TRUE, disablesthe Low alarm.

Lolo. If set TRUE, disablesthe Low Low alarm.

Input. If set TRUE, disables the Input alarm.

PV_Held. If set TRUE, disablesthe PV Held alarm.
CalWarng. If set TRUE, disables the Calibration Warning alarm.
All If set TRUE, disables all of the alarms listed above (the equivalent of setting all bits above TRUE).
iPV. The Input PV. Normally wired from the associated Al_UIO block.

iStatus. The Input PV Status. Normally wired from the associated Al_UIO block. This can be wired asasingle
bussed connection from the Al_UIO block as subfield names exactly match those of Al_UIO.Status.

iStatusM. Input PV Status Mask. Bit names matching i Satus. When amask bit is TRUE the corresponding status
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bit being set will raise the Hardware alarm. This allows selective 1/0 status bits to be included or excluded from the
Hardware alarm.

iAlarms. Input PV Alarms. Normally wired from the associated Al_UIO block Alarms field with bit names as
below.

OutRange. 1/0 block Out of Range alarm In Alarm status.
PVError. |/O block PV Error darm In Alarm status.

OCctDel. 1/0 block Open Circuit Delay alarm In Alarm status.
CharErr. I/0O block Characterisation Error alarm In Alarm status.
NotAuto. I/O block Not Automatic alarm In Alarm status.
ModBlock. I/0 block Module Block alarm In Alarm status.

iAlarmsM. Input PV AlarmsMask. A 16-bit subfield with bit names matching i Alarms. When amask bitis TRUE,
the corresponding input alarm bit being set will raise the Hardware alarm. This allows selective I/0O alarmsto be
included or excluded from the Hardware alarm.

iOptions. This 16-hit subfield provides options for the processing of the input PV and associated alarms.

m  SetHard1, SetHard?2, SetHard3, SetHard4. TRUE sets the Hardware alarm. |f SetHard1,
SetHard2, SetHard3 and SetHard4 are all FALSE, iStatus, iStatusM, iAlarms, and iAlarmM determine the
Hardware alarm state. These could be used with 1/O being gathered by other means (for example,
communications) rather than Al_UIO blocks to trigger a hardware alarm if the input failsin some way.

m  HoldPV_1, Hold_PV2, Hold PV3, Hold_PV4. A TRUE on any HoldPV_n bit indicates that an
external calibration related to the Input PV, or some other action that invalidates the PV isin progress and will
cause the PV_Maode to be Hold. This might be used if two real inputs are being used to form a differential
pressure input and one or both of them are being calibrated.

CalState (Ok/Warning/Bad/Checking/Adjusting). This enumeration defines the calibration state of
the function block. See “Calibration” on page 33 for details of the calibration state machines.

m  Ok. Thelast calibration check performed resulted in the user defining the calibration to be “OK” and no
subsequent expiry of the Calibration Warning timer has occurred.

m  Warning. The calibration state has been set to OK, but the Calibration Warning timer has expired and the
CalWarng alarm has been raised. This state is driven from the “In Alarm” status and so the CalWarng alarm
must be enabled to get awarning indication. This ensures only users who want awarning alarm will receive
the warning state.

m  Bad. Theuser has chosen to set the calibration state to Bad in order to flag that equipment should not be used
until a satisfactory calibration check is performed following a transmitter change, for example.

m  Checking. The user has started a routine calibration check or has completed a calibration adjustment and is
now checking the calibration before choosing to set the stater to Ok or Bad.

m  Adjusting. The user has started an adjustment. The adjustment process follows the specified adjustment
type, AdjType setting, and automatically moves the user to Checking upon completion.

CalComnd. Provides commands to set the calibration state of the block and so control the calibration process.
Commands are set TRUE by the user, processed if relevant at thistime, and cleared FAL SE automatically by the
function block. Only one command should be set TRUE at any time; if more than one command it set TRUE, then
al commands are cleared.

m  StartAd|. Start Adjusting.

m  StartChk. Start Checking.
m  SetOk. Set State Ok.
m  SetBad. Set State Bad.
m  Restore. Restore factory caibration a=1.0, b=0.0 and clear adjustment settings (iPV_* and iVal_* set to 0.0).
m  Confirm. Used to advance the “2 Point” or “3 Point” calibration adjustment process as each step is
acknowledged as compl ete by the user.
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m  Abort. Used to cancel/abort the calibration adjustment process.

m  AuditChk. Used by the HMI to trigger the logging of an audit check message, typically as part of the
calibration checking process. Thisis not used internally by the function block, but isincluded to provide a
complete 21CFR part 11 audit trail against this block’s tagname.

Cal_PV. Cdlibration Process Variable. This PV updates from iPV and the calibration constants (a and b) during
calibration checking to assist with the checking process (the regular PV is held during calibration checking). In the
Adjusting state, thisis forced to -999999 to show it can’t be updated while the calibration constants are being
changed.

Cal_Al. Calibration Analogue Input. Usually wired fromthe Al_UIO block Al parameter to show the el ectrical input
reading for the sensor during calibration.

AdjType (Disabled/User/2 Point/3 Point). Defines the calibration Adjustment Type to be used.

m  Disabled. The calibration adjustment state is disabled and commands to start adjustment are ignored. Thisis
typically used when calibration is performed external to this block, for example, on differential pressure points
when each input is calibrated separately or when the input is read over comms and the input device
incorporates its own calibration process.

m  User. Thecdlibration adjustment processis user define and the user manually determines the required
calibration factors for slope (a) and offset (b). This might be used if more than 3 points are required or an
aternative algorithm is used to calcul ate the slope and offset.

® 2 Point. Thecalibration adjustment processis based around a user applying two input points; onefor a“low”
and then one for a“high” input reading, and entering the corresponding actual values from the calibration
equipment.

m 3 Point. Asfor the 2 Point adjustment, but with three nominal points. The additional centre (mid) point
reading is applied with the mid value entered twice, once going up (Mid Up) from a“low” to a“high”, and
once from a“high” to a“low” (Mid Down) to take account of any hysteresis in the measurement system

AdjMssge. Adjustment Message. A string message to guide the user through the adjustment process (it is expected
that the adjustment message would be expanded and internationalised at any user HMI). When the Calibration State
(Calate) is not Adjusting or the Adjustment Type (Adj Type) is User, this message is blank.

AdjValue. Adjustment Value. When prompted (AdjMssge), the user enters the adjustment value from the
calibration source as part of the calibration adjustment process. An externa value (ExtValue) can be applied rather
than amanual input if enabled (ExtEnabl). The value is forced to -999999 when not relevant or awaiting input.

ExtEnabl. External Adjustment Value Enable. When TRUE, the external calibration source value (ExtValue) is
enabled to update the adjustment value (AdjValue) when avalueis required.

ExtValue. Externa Adjustment Value. If enabled (ExtEnabl is TRUE), an external calibration source can be read
viaa comms link to update this value and use it as the adjustment value (AdjValue) when prompted, rather than
manually entering the value. It isimportant that the accuracy of thisinput is considered as if wired to real 1/0, it
becomes subject of calibration itself, hence, the use of avalue read on comms should be considered.

CalDate. Calibration Date. A manual entry of the date that the calibration process is deemed to have been
completed. Thisis not automatically updated as part of the adjusting state because it may need linking to other
external documentation processes, for example.

Days. Calibration Warning Interval. This user entry defines how many days after the Calibration Date (Cal Date) a
calibration warning alarmis raised.

DaysLeft. Calibration Warning Days Left Count Down. This value counts down as the days pass since the
Calibration Date (CalDate) for Days number of days. When zero is reached, the calibration warning alarm
(CalWarng) israised. Note that no calibration time is stored, and so timing runs from 00:01 of the calibration date.

iPV_Lo. Calibration Input Reading Low value.
iPV_Hi. Calibration Input Reading High value.
Val_Lo. Calibration Source Low value.
Val_Hi. Cdlibration Source High value.
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Note: The aboveiPV_Lo, iPV_Hi, Val_Lo, and Val_Hi fields apply to both 2 Point and 3 Point adjustment
types; they are forced to zero for the User adjustment type.

iPV_MdUp. Calibration Input Reading Mid value (going up - low to high).
Val_MdUp. Cdlibration Source Mid value (going up - low to high).
iPV_MdDn. Calibration Input Reading Mid value (going down - high to low).
Val_MdDn. Calibration Source Mid value (going down - high to low).

Note The above iPV_MdUp,Val_MdUp, iPV_MdDn, and Val_MdDn fields apply only to the 3 Point
adjustment type; they are forced to zero for the 2 Point and User adjustment types.

Calibration

The VLV3WAY function block provides servicesto facilitate calibration checking and adjustment. Throughout this
section, the term “calibration checking” refers to the process of verifying the calibration, and “ calibration
adjustment” refersto the process of adjusting the calibration constants to comply with calibration standards.

CALIBRATION STATE MACHINE
In atypical system, the function block calibration state machine normally residesin the OK state. The state changes
automatically to War ning when a calibration warning is flagged (if the CalWarng alarm is enabled).

The Adjusting, Checking and Bad states are all selected by the user as part of the calibration process. The user
interacts with preset commands from the subfield bit list of the CalComnd field to drive the calibration process. The
following figure shows an overview of the calibration state machine (the CalComnd subfield name is omitted from

the figure for clarity).

Bad
A
Set Bad
Warning
Cal Warning Cal Warning
in alarm out of alarm
Start
Adjust & Start Check  Set Bad
Enabled Ok
Start
Adjust & Start Check
Enabled
Start
Adjust & Set Ok  Start Check
Enabled
A
Adjusting ——Always—» Checking

Figure 3-1: Calibration State Machine

When in Adjusting or Checking, the value of PV is not updated and the PV_Mode indicates Hold (the actual input
would be disconnected from the real process during these states). For any other state (Ok, War ning, and Bad), the
PV_Mode indicates LiveData (the actual input would be connected to the real process during these states). This
allows use of the PV_Mode field to remove data from long-term data processing functions at the HMI (mean kinetic
temperature, and averages, for example), when PV_Mode is not set to LiveData.

When the stateis Bad, Alarms.Bad_Cal is continuously raised. This alarm only clears under user control on the
transition from Checking to Ok (Set Ok command).
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When the state is Checking, no specific calibration actions are undertaken by the function block. Instead, the
Checking state can be reported to the HM 1 for user information whilst the user performstheir site-specific calibration
checks. Thereading of calibration PV (Cal_PV) and calibration input (Cal_Al) are useful in this state because the
main block PV is held. In this checking mode, the user can make as many checks as they like, logging some or all
points to the HMI audit trail as desired.

When an adjustment is enabled (Adj Type is not Disabled), and a Start adjustment command isissued (StartAdj) has
been requested, the adjustment is handled by the state machine (refer to the next section). No matter how the
adjustment process completes (normal end, or an abort), the state movesautomatically to Checking and the user must
follow their checking procedures and then make the choice to “ Set Bad”, or “Set Ok”.

CALIBRATION ADJUSTING STATE MACHINE

Calibration adjustment is usually the least used of the calibration states because most calibration checks pass with
theresult Ok and adjustment is not required. The calibration adjustment processis used to explicitly flag that changes
are planned and in-progress to the calibration constants (a and b). Calibration adjustment cannot be started if
adjustment is disabled (AdjType is Disabled).

During calibration adjustment, the calibration PV (Cal_PV) isforced to-999999 to indicateit isinvalid (it cannot be
sensibly updated when the calibration contents are being changed).

The following state transition figure shows an outline of the calibration adjustment procedure.

AdjType = “User” AdjType = “2 Point” or “3 Point”

2 or 3 Point
Adjust (*)

Confirm End or Abort

Figure 3-2: Calibration Adjustment State Machine Overview

The following figure shows the Adjustment State Machine, which isimplemented when AdjTypeis2 Point or 3
Point (* in the previous figure).
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This is the entry point for 2 or 3 point calibration. This
Start transitions immediately to the common initial steps to define
the low point of the calibration.

Always
Apply_Lo The user applies the Low calibration standard value to the
- sensor and waits for the Cal_Al reading to settle.
\
Confirm

The user enters the Low value read from the validated
Enter_Lo independent measurement point (optionally automatically
| copied from ExtValue if ExtEnabl is TRUE).

Confirm and Value within range (+/- 10% of span)

F‘B Point” AdjType?

The user applies the Mid point calibration standard value to
Apply_MdU u ing” . .
PRIy 2 Point the sensor and waits for the Cal_Al reading to settle.
\

Confirm
The user enters the Mid point value read from the validated
independent measurement point (optionally automatically
Enter_MdU copied from ExtValue if ExtEnabl is TRUE).

Confirm and Value within
range (+/- 10% of span)

The user applies the High point calibration standard value

Apply_Hi
PRl to the sensor and waits for the Cal_Al reading to settle.

Confirm and iPV different to Apply_Lo
by at least +/- 0.1% of span

The user enters the High point value read from the
Enter_Hi validated independent measurement point (optionally
| automatically copied from ExtValue if ExtEnabl is TRUE).

Confirm and Value within range (+/- 10% of span)

r‘? Point” AdjType?

Apply_MdD The user applies the Mid point calibration standard value to
- “ P the sensor and waits for the Cal_Al reading to settle.
‘ 2 Point

Confirm

The user enters the Mid point value read from the validated
independent measurement point (optionally automatically
copied from ExtValue if ExtEnabl is TRUE).

Enter_MdD

Confirm and Value within

range (+/- 10% of span) The procedure is complete. The confirmed data points are

stored for display and used to calculate new values for
calibration constants a and b.

Figure 3-3: Adjustment State Machine

The calculation of the calibration constants depend upon the adjustment type of 2 Point or 3 Point. The block’s PV
isrelated to the input PV (iPV) and the calibration constants (a and b) by definition by the following equation.

PVv=a*iPV+Db
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CALCULATION OF CALIBRATION CONSTANTS — 2 POINT ADJUSTMENT

At the end of the two point adjustment process, thereisalow point-pair and ahigh point-pair of numbers. Each point-
pair consists of one actual input value reading (iPV) and one expected value (AdjValue) from the moment the entered
point data was confirmed.

The low and high point-pair are ideally selected to reflect the actual range that the sensor will be used over (that is,
positioned about the deviation alarm setpoint) and thiswould normally be inside the overall range of the sensor. The
following figure shows iPV plotted against AdjValue.

Expected Input Value (AdjValue) in
Engineering Units A Calibration line based upon 2
points
HR L . . . _ _ _ _ . _ _ _ _ . _
Val_Hi .
- Hi
Val_Lo
Lo
LR | _ - _ _ _ |- _ _ _ _ _
Vg
»
iPV_Lo iPV_Hi Actual Input Reading (iPV) in
Engineering Units

Figure 3-4: 2 Point Adjustment Graph: iPV plotted against AdjValue
From the above graph, the gradient (a), or slope, is given by:
(val_Hi—-Val_Lo)
(iPV_Hi—-iPV_Lo)

Substitution of apoint-pair (for example, the low point-pair as used within the block) into the main equation for PV
and rearranging yields the offset (b):

b=Va_Lo-a*iPV_Lo

CALCULATION OF CALIBRATION CONSTANTS — 3 POINT ADJUSTMENT

At the end of a 3 point adjustment, there are atotal of four pair-points recorded: alow point-pair, a high point-pair,
and two mid point-pairs. These four point-pairs need to be processed to form a straight line fit and hence derive the
calibration constants (a and b) from the calibration data. The following example shows the median-fit method used
by the block.

The median-fit is calculated as follows:

1. Derivethe constants a and b for the line passing through the low and high point-pair exactly asfor the two
point case.

2. Form the average of the two mid point values (reducing them to a one point-pair).

3. Cadculate the difference between the actual average mid point value found in step 2 and the predicted mid
point value using the equation found in step 1.

4.  Adjust the offset (b) to didethe “best fit line” onthird of the way towards the average mid point value found in
step 2.
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The following figure shows the three iPVs plotted against the AdjValues.

Expected Input Value (AdjValue) in Best fit calibration line based
Engineering Units A upon 3 points
HR | _ _ _ _ _ _ _ _ _ _ _ . _ _
Val_Hi Hi
val_Mid Mid
VaI_LO / Lo
¥ A N S R
Y
iPV_Lo iPV_Mid iPV_Hi Actual Input Reading (iPV) in

Engineering Units

Figure 3-5: 3 Point Adjustment Graph: iPV plotted against AdjValue

The point Mid on the graph is the average of Mid Up and Mid Down:

_ Val_MdUp + Val_MdDn , , iPV_MdUp +iPV_MdDn
Val_Mid = and iPV_Mid =
2 2
and:
g _ValHi-Va Lo ad  bl=Val Lo—a*iPV Lo
iPV_Hi—iPV_Lo
Finaly:
b bl + (Val_Mid—a* iPV_Mid + b1)

3

EXAMPLE BLOCK USAGE

Whenan EMS AN_ALM block ispaired withan Al_UIO block, for asensor input, thetypical connections between
the two is as shown below. The basic electrical input characteristics (mA, linearisation, etc) are set in the Al_UIO
block as usual for all analogue inputs.

AT_UIO EMS_AN_ALM
AT0003 TIOOOL

E @-1

Typical wiring connections are shown in the following two tables. The header block’ s Status. TmpPFail istypically
wired to the EMS_AN_ALM block’s Options.Init field, as shown in the first table. Thiswould ensure the
Options.Init field is pulsed once at database start to initialise the alarm on-delay timers at start up.
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Header Block

Direction

EMS_AN_ALM Block

Status.TmpPFail

-—

Options.Init

Table 3-2: Header block wiring to an EMS_AN_ALM block

The Warning Alarm, Critical Alarm and New Alarm (x3) status bits (and hence the status chaining - Chainln and
ChainOut) rely upon the current alarm status being wired back from the block into the ThisAim field. This
arrangement ensures that any applied alarm suppression is taken into account when these status bits are derived (if
an aarm is suppressed, then it will not be able to set the related status bit). The typical wiring is shown in the

following table.

EMS_AN_ALM block

Direction

EMS_AN_ALM Block

Alarms.Hardware
Alarms.Bad_Cal
Alarms.HiHi
Alarms.Hi
Alarms.Lo
Alarms.LoLo
Alarms.Input
Alarms.PV_Held
Alarms.CalWarng

-—>>

—>

—>

-—>>

—>

-—>>

-—

—

-—>

ThisAlm.Hardware
ThisAlm.Bad_Cal
ThisAlm.HiHi
ThisAlm.Hi
ThisAlm.Lo
ThisAlm.LoLo
ThisAlm.Input
ThisAlm.PV_Held
ThisAlm.CalWarng

Table 3-3: Typical wiring for status bits and alarm suppression

Typical wiring betweenthe Al_UIO block andthe EMS_AN_ALM block isshown in thefollowing table. There are
connectionsin both directions between the two blocks which should both be assigned to the sametask (normally task

3, inaT2550 instrument).

AI_UIO Block

Direction

EMS_AN_ALM Block

PV

Al

Status
Alarms.OutRange
Alarms.PVError
Alarms.OcctDel
Alarms.NotAuto
Alarms.CharErr
Alarms.ModBlock
HR

LR

-—=>

-—>>

—>

-——>

-—>

—-—=>

-—=>

-—>>

-—->

<emm

<o

iPV

CalAl

iStatus
iAlarms.OutRange
iAlarms.PVError
iAlarms.OcctDel
iAlarms.NotAuto
iAlarms.CharErr
iAlarms.ModBlock
HR

LR

Table 3-4: Al_UIO block connection to/from an EMS_AN_ALM block

This arrangement of wires allowsthe EMS_AN_ALM block to act as the main interface block for the sensor point.
Hardware-related alarms and status are copied from the Al_UIO block, and ranging data is passed from the

EMS AN_ALM block tothe Al_UIO block, so thereis often no requirement to directly visualisethe Al_UIO block
to the operator HMI. The Al_UIO block would typically only be used for diagnostics via LINtools.
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CHAPTER 4 CONTROL APPLICATION BLOCKS

The CONTROL category of Application Function Block Templates provides the control strategy with functions for controlling
the control loop operations, PID, load simulation, etc. of an instrument.
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VLV3WAY: COMBUSTION CONTROL BLOCK

Block function

( DoubleXL ) ( Demand )
Pan L |
o< LSS

LX:

DblIXLva
Zls A

Air_SP

X
A

o~ HSS

A

LSS »( FuelDmd

A
A
Y

A

( AIr_PvV ) » A/B A/B
B ? AB
( ExcssAir )
+
( StchAirA > ZIX T FxdLoadB
Xls
( FuelA_PV )

MJ/X +
HSS -+
A

+) - AB FxdLdFuel

( Curl‘—'|eat ) ( Stc‘r:Air )

9]

I<

>
<

X

=
v

Y

FuelB_SP

I &

CV_A
X
A A ﬁ '/
» HSS »{ + e
CV_B X
i FuelA_SP
( FuelB_PV )}
- Y Y
( StchAirB ) +\4 ( FxdLoadA )

Figure 4-1: Block schematic

Thisblock uses aheat demand to generate remote setpoints, for up to two fuel flow controllers and a combustion air
controller, based on a cross-limiting combustion algorithm.

In manual mode, the heat demand may be set directly by an operator. In automatic mode, the heat demand may be
set by a profiling sequence or a master controller.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
Mode Current operating mode Enum
ModeAct Mode active CD hex » 1

ManAct Manual mode active T/F 1

AutoAct Auto mode active T/F 2

4 D
8

FuelAStt Current state of fuel A Enum [l
FuelA_PV Fuel A flow process variable Eng »»
FuelBStt Current state of fuel B Enum »»
FuelB_PV Fuel B flow process variable Eng D
AirStt Current state of the combustion air Enum »
Air_PV Combustion air flow process variable Eng y
AutoDmnd Automatic demand Eng »
Claims Resource management claims CD hex P

Usr0 Claim #0 TF 1]

Usr1 Claim #1 TF 42

Usr2 Claim #2 TF 44 D

Usr3 Claim #3 T/F 8]

Usr4 Claim #4 TF 1]

Usr5 Claim #5 T/F 42

Usré Claim #6 T/F 44 c

Usr7 Claim #7 T/F 48]
Acks Resource management acknowledgements CD hex (»

Usr0 Acknowledgement #0 T/F 7]

Usr1 Acknowledgement #1 T/F 42

Usr2 Acknowledgement #2 T/F 44 D

Usr3 Acknowledgement #3 T/F 8]

Usr4 Acknowledgement #4 T/F 7]

Usr5 Acknowledgement #5 T/F 42

Usr6 Acknowledgement #6 T/F 44 c

Usr7 Acknowledgement #7 T/F 48]
FuelDmd Total fuel heat demand Eng [» 3
FuelA_SP Fuel flow setpoint for fuel A Eng (» 0
FuelB_SP Fuel flow setpoint for fuel B Eng (» I
Air_SP Combustion air flow setpoint Eng [» 3
CurHeat Current total heat Eng [» 1
StchAir Calculated stoichiometric air flow Eng (» I

Table 4-1: Block parameters
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Parameter Function Units Status
Alarms ABCD hex [» [ )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Hardware Hardware alarm T/F

Afault Fuel A fault alarm T/F

Bfault Fuel B fault alarm T/F

TooRich Combustion mixture too rich alarm T/F

BthModlt Both fuels modulating alarm T/F

Combined OR-ing of all alarm bits T/F
Demand Heat demand Eng »
ExcssAir Excess air requirement % N
Bias Fuel load, fuel bias Eng »y
DblXLval Double cross-limiting value % [ )
ModDmnd Modulating fuel heat demand Eng [ »
CV_A Calorific value of fuel A Eng [l )
StchAirA Stoichiometric air requirement of fuel A Eng P
FxdLoadA Fixed load heat demand for fuel A Eng »»
Cv_B Calorific value of fuel B Eng [ )
StchAirB Stoichiometric air requirement of fuel B Eng P
FxdLoadB Fixed load heat demand for fuel A Eng [l )
State Derived state Enum
StateAct Active state (A)BCD hex [(» [

Purge Purge is in progress T/F _T

Bth>Fire Both fuels are firing TF 42

A>StrtB Fuel A is firing and fuel B is starting T/F 44 D

B>StrtA Fuel B is firing and fuel A is starting T/F —ﬁ

A>Fire Only fuel A is firing TF 1]

B>Fire Only fuel B is firing TF 42

StrtBth Both fuel A and fuel B are starting T/F 44 C

StrtA Fuel A is starting. Fuel B is stopped T/F —&

StrtB Fuel B is starting. Fuel A is stopped TF 7]

Idle Neither fuel is starting or firing T/F 42

Fault Both fuels are in fault TF 44 B

-8

Table 4-1: Block parameters
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Parameter Function Units Status
Status (A)BCD hex
BalSP Force fuel flow controller SP balance T/F 1]
DampenA Restrict fuel A's ability to increase T/F 42

DampenB Restrict fuel B's ability to increase T/F 44 b
FxLdSel Fixed load fuel selection T/F 8]
Astrting Fuel A is starting T/F 1]
Afiring Fuel A is firing T/F 42
Afault Fuel A is indicating fault T/F 44 C
Bstrting Fuel B is starting T/F 8]
Bfiring Fuel B is firing T/F 7]
Bfault Fuel B is indicating fault T/F 42
Bit10 User status #10 T/F 44 B
Bit11 User status #11 T/F 48]
Options (C)D hex
AuDmdTrk Automatic demand track TF 1]
Availl User device available #1 TF 42
Avail2 User device available #2 T/F 44 D
NotAvaill User device not available #1 T/F —é
NotAvail2 User device not available #1 TF 7]
FpShowB Show fuel B on faceplate T/F 42
FxLdFuel Fixed load fuel TF 44 C
DoPurge Select device state to purge T/F —ﬁ
DoubleXL Double cross-limiting combustion T/F J7]
SelAstop Select fuel A state to stop TF 42
SelAfire Select fuel A to fire T/F 44 B
SelAflt Select fuel A state to fault T/F 48]
SelBstop Select fuel B state to stop T/F 7]
SelBfire Select fuel B to fire TF 42
SelBflt Select fuel B state to fault TF 44 A
Bit15 User option #15 T/F {8]
Availble Available for automatic control T/F (»
Master User parameter Eng y

Table 4-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Mode. (Manual/Auto). Selects current operating mode.
ModeAct. (ManAct/AutoAct). Indicates active operating mode.

FuelAStt. Current stateof fuel A. Input used to determineif thefuel isfiring. Used in combination with the current
state of fuel B to evaluate the combustion state. May be input connected or controlled by option hits.
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FuelBStt. Current state of fuel B. Input used to determineif the fuel isfiring. Used in combination with the current
state of fuel A to evaluate the combustion state. May be input connected or controlled by option bits.

AirStt. Current state of the combustion air. Currently has no effect on the combustion algorithm.
AutoDmnd. Automatic Demand. Controls the demand in Automatic mode.

Claims. Resource Management Claims. Used to request sole control of the control module.  The motor resource
may be controlled by up to eight sequences or other control module users.

Acks. Resource Management Acknowledgements. I ndicates acceptance of aclaim.

FuelDmd. Total fuel heat demand. Calculated from cross-limiting algorithm.

FuelA_SP. Fuel flow setpoint for fuel A. Calculated from cross-limiting algorithm.

FuelB_SP. Fuel flow setpoint for fuel B. Calculated from cross-limiting algorithm.

Air_SP. Combustion air flow setpoint. Calculated from cross-limiting algorithm.

CurHeat. Current total heat. The heat calculated as being currently generated from the current fuel flows.
StchAir. Calculated stoichiometric Air Flow. Thisis based only on the current fuel flows.

Alarms.

m  Software. Sumcheck error in block’s RAM data.

m  EvalFail. Evauation Failure Alarm. Evaluation failurein block’s internal logic.

m  hardware. Hardware Alarm. Hardware failure flagged by an input or output block associated with the
motor.

m  Afault. Fuel A Fault Alarm. The state of Fuel A indicates fault.
m  Bfault. Fuel B Fault Alarm. The state of Fuel B indicates fault.

TooRich. Combustion Mixture Too Rich Alarm. The current air to fuel ratio is lower than that required by
the cross-limiting algorithm.

m  BthModlIt. Both Fuels Modulating Alarm. The fixed load fuel has had to start modulating because the
modulating fuel could not satisfy the demand.

m  Combined. TRUEf any alarmisactivein the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

Demand. Heat demand. Maintained demand for the required heat.

ExcssAir. Excessair requirement. Percentage air required in excess of stoichiometric combustion for usein the
cross-limiting algorithm.

Bias. Fuel load, fuel bias. The bias applied between the two fuels when the fixed load fuel needs to modulate to
satisfy the demand.

DbIXLval. Double cross-limiting value. The percentage headroom when double cross-limiting is enabled for the
combustion air setpoint to increase above that calculated by the cross-limiting algorithm.

ModDmnd. Modulating fuel heat demand. Required for internal use only. The demand lessthe current fuel fixed
load value.

FxdLoadA. Fixed load heat demand for fuel A. The heat demand required from fuel A when fuel B isthe
modulating fuel and can satisfy its heat demand.

FxdLoadB. Fixed load heat demand for fuel B. The heat demand required from fuel B when fuel A isthe
modulating fuel and can satisfy its heat demand.

State. Current state derived from the current state of both fuels.
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StateAct. Active state derived from the current state of both fuels. Only one state bit is active at any onetime.
Purge. Purgeisin progress.

Bth>Fire. Bothfuelsarefiring.

A>StrtB. Fud A isfiring and fuel B is starting.
B>StrtA. Fuel B isfiring and fuel A is starting.
A>Fire. Only fuel A isfiring.

B>Fire. Only fuel Bisfiring.

StriBth. Both fuel A and fuel B are starting.
StrtA. Fud A is starting. Fuel B is stopped.
StriB. Fuel B isstarting. Fuel A is stopped.
Idle. Neither fuel is starting or firing.

Fault. Bothfuelsarein fault.
Status. This bitfield shows the status of the control module.
m  BalSP. Forcefuel flow controller SPbalance. Pulses high on ademand or fixed load fuel change.

®m  DampenA. Restrict fuel A'sability to increase. High indicates that the fuel A flow controller should be
limited such that increasesin fuel flow setpoint are rate limited. This gives amodulating fuel B timeto respond
to load changes before fuel A moves off its fixed load value.

®m  DampenB. Restrict fuel B's ahility to increase. High indicates that the fuel B flow controller should be
limited such that increasesin fuel flow setpoint are rate limited. This gives amodulating fuel A timeto
respond to load changes before fuel B moves off its fixed load value.

Options. Thishitfield allows inputs to control the operation of the control module.

m  AuDmdTrk. Automatic Demand Track. TRUE forces the automatic demand to track the demand when not
operating in auto or when interlocked.

m  Availl, Avail2. Availableis allowed. FALSE prevents the block from signalling that it is available for
automatic control.

®  NitAvaill, NtAvail2. Availableis not allowed. TRUE prevents the block from signalling that it is
available for automatic control.

Availble. Available. TRUE when control moduleis available for automatic control, i.e. in automatic mode and
availability options not prohibitive.

Master. Optiona Parameter. Associates additional floating-point data with the control module.
Implementation notes

If CmbnCtrl control modules are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by atemplate overhead of 2882 bytes and by 186 bytes for each
instance of the control module.

Note For this application module please refer to factory.
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Intentionally left blank
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VLV3WAY: SINGLE FUEL COMBUSTION CONTROL BLOCK

Block function

Y/s -
»( AIr_SP }»
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Zls
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Figure 4-1: Block schematic

MW
»( CurHeat }»

Y/s -
»( CurStAir }»

CurExAir

CurLambd

Thisblock isan interface to single-fuel burners and is used to generate setpoint values for air flow and fuel flow
control modules. Fuel flow and air flow feedback signals are applied to anal ogue input modul es, the outputs of which
arewired to the CMBNXLIM block’s Fuel_PV and Air_PV inputs. These inputs are used, together with a Demand
input (typically controlled by the LOOP_PID block), to derive fuel flow and air flow setpoint values. These values
arewired from the block’ s Fuel _SP and Air_SP outputsto the PV inputs of the analogue output modules controlling

Fuel flow and Air flow

Al_UIo AO_UIO Fuel Flow

oP »| Fuel PV Fuel_SP »| PV Controller
Master LOOP_PID CMBNXLIM
OoP »| Demand
Controller >

Al_UIO AO_UIO Air Flow
opP > Air PV Air_SP »| PV Controller
Figure 4-2: Block operation - example
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
Demand Heat demand MW »»
Fuel PV Fuel flow process variable X/s 'l )
Air_PV Air flow process variable Y/s D
FuelDmnd Total fuel heat demand MW (» 0
CurHeat Current total heat MW [» 13
CurStAir Current Stoichiometric air flow Y/s » &1
CurExAir Current excess air % [» @
CurLambd Current Lambda (» I
Alarms ABCD hex [(» & )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Combined OR-ing of all alarm bits T/F
ExcssAir Excess air requirement % 'l
Lambda Lambda air requirement y
BiasCL Cross-limiting bias value Eng D
DblXLval Double cross-limiting value % 'l
cv Calorific value of fuel MJ/X [l )
StchAir Stoichiometric air requirement for combustion of fuel % D
Fuel SP Fuel flow setpoint for fuel X/s (» I
Air_SP Combustion air flow setpoint Y/s [» 3
Options CD hex »»

Lambda Excess air calculation control T/F

DoubleXL Double cross-limiting control T/F

Bit2 ) T/F

Bit3 T/F

Bit4 T/F

Bits ~ User defined bits .

Bit6 T/F

Bit7 J T/F

oo 00000 o]

Table 4-1: Block parameters

Block specification menu

Dbase, Block, Type. See section 1.3 of this document(Control Modules User Guide, HA084012) 375U003,
for details of these *header’ fields.

Demand. Heat demand. Maintained demand for the required heat.

Fuel _PV. Showsthe amount of fuel to the system as an analogue value. Thisisthe feedback signal from the
processin units determined by the 1/0 Module.

Air_PV. Showstheamount of air to the system as an analogue value. Thisis the feedback signal from the process
in units determined by the I/O Module.
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FuelDmd. Showsthetotal fuel heat demand used to determine Fuel_SP. Calculated from cross-limiting algorithm
and BiasCL (cross-limiting bias). DblXLval isincluded in the algorithm if Options.DoubleXL is TRUE.

CurHeat. Showsthe current total heat. The heat currently being generated from the current fuel flow.
CurStAir. Showsthe current Stoichiometric air flow. Thisisthe air flow currently required for ideal combustion.

CurExAir. Showsthe current percentage of excess air in the chamber. This requirement is for use in the cross-
limiting algorithm derived from Fuel_PV and Air_PV. Using more air than the Stoichiometric amount in the
combustion chamber increases the chances of complete combustion.

CurLambd. Showsthe amount of air flow above or below the Stoichiometric (Lambda) (i.e. the quantity of airin
the combustion process relative to the ideal amount). A Lambda value of 1.0 means that exactly the theoretical
quantity of air needed for complete combustion is present.

Alarms.
m  Software. Sumcheck error in block’s RAM data.
m  EvalFail. Evauation Failure Alarm. Evaluation failurein block’s internal logic.

m  Combined. TRUEIf any darmisactivein the block. Adopts the same status message and priority number
as the highest priority active alarm in the block.

ExcssAir. Shows the Excess air requirement. Thisisthe percentage of air required of air in excess of the
Stoichiometric combustion for use in the cross-limiting algorithm. Thisis derived from Fuel_PV and Air_PV. If
Options.Lambda is TRUE this vaue is calculated from Lambda.

Lambda. ShowsthelLambdaair requirement. Thisistheratio of air required of air in excess of the Stoichiometric
combustion for usein the cross-limiting algorithm. A Lambdavalue of 1.0 meansthat exactly the theoretical quantity
of air needed for complete combustion is present. If Options.Lambda is FAL SE thisvalue is calculated from
ExcssAir. A lambda of >1 means there is more air than required; alambda of < 1 meansthereisinsufficient air.

BiasCL. Showsthecross-limiting bias. Thisisthe bias applied to prevent small increasesin fuel flow from affecting
the Air_SP value, and small decreasesin air flow from affecting the Fuel_SP value.

DbIXLval. Shows the double cross-limiting value to be applied when Options.Doubl XL is TRUE. Thisisthe%
value to which the combustion air setpoint is held back, above that calculated by the cross-limiting algorithm, whilst
demand isincreasing, and a so the% value to which the fuel setpoint isheld back, above that calculated by the cross-
limiting al gorithm, whilst demand is decreasing.

CV. Showsthe calorific value of the fuel. The units applied to this value must correspond to the units used in
Fuel SP.

StchAir. Stoichiometric air requirements for combustion of fuel.

Note Air flow and fuel flow cal culations must use the same units of measurement.

Fuel _SP. Fuel flow setpoint for fuel. Calculated from cross-limiting algorithm.
Air_SP. Combustion air flow setpoint. Calculated from cross-limiting agorithm.
Options. Thisbitfield controls the operation of the block.

B Lambda. Excessair method control. TRUE enables the value shown in ExcssAir to be displayed in
Lambda. FAL SE enables the value shown in ExcssAir to be displayed as a% (percentage).

m  DoubIXL. Double cross-limiting control. TRUE enables the use of the value configured in Dbl XLval
(double cross-limiting value).
Implementation notes

If CMBNXLIM control modulesareincluded in the configuration, the block isincluded in the database asa‘ foreign’
template. The runtime database size isincreased by atemplate overhead of 2882 bytes and by 186 bytes for each
instance of the control module.

HA084012 Chapter VALVE
Issue 9 January 2018 Page VLV3WAY - 13



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

Chapter VALVE HA084012
Page VLV3WAY - 14 Issue 9 January 2018



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

VLV3WAY: RAISE LOWER CONTROL BLOCK

Block function

| Ewalual ,

r .‘;G:;‘in}{ Ace )
]

Tiue i -.,..‘ Raise '
Generala
11 % TodTime outpul pulses |
I i *
Falsa | Decrement
: rmagnitude of
FreOpan Acc by TS

Figure 4-1: Block schematic

This block provides an interface to any actuator with two digital inputs, one for ‘Raise’ and one for ‘Lower’. Both
signals are based upon an incremental algorithm from asingle set of three term settings. The block state is derived
from limit switches and accumulator value.

In Manual, the block’ s output can be adjusted by manually issuing ‘Raise’ or ‘Lower’ signals. If Autois selected,
the block is automatically updated by the corresponding PID algorithm. Hold, Track and Forced Manual are
availablefor interlocking purposes. Track and Forced Manual are used to drive the actuator toitslimits. Thereisno
facility to request a Track position other than those.

The RAISELWR block isintended to be used as part of the SETPOINT /3_ TERM / MAN_STAT / MODE
combination of control blocks.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
OpLimSw Open limit switch T/F »»
ClLimSw Close limit switch T/F 'l )
dop Change in OP this iteration % D
dl Change due to | term % 'l
TS Algorithm sampling time Secs »y
Error PV - SP Eng yp
dAcc Adjusted change in output Secs (»
Acc Accumulator value Secs L »
oP Estimated value of the output % [(» [
Param1 User parameter # 1 Eng »»
Param2 User parameter # 2 Eng 'l
Alarms ABCD hex [(» [ )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Hardware Hardware alarm T/F

LSFault Limit switch fault T/F

FIToOpen Failed to open T/F

FlToClose Failed to close T/F

Combined OR-ing of all alarm bits T/F
State Derived position state Enum
StateAct Active position state (A)BCD hex

Open Open position TF 7]

Close Closde position TF 42

Opening Opening position TF {4 D

Closing Closing position T/F —ﬁ

LSFault Limit switch fault position TF J71]

StayPut Stayput position T/F 42

41 C
-8
Raise Raise output pulse T/F L »
Lower Lower output pulse T/F [(» [
MnRptTmr Minimum repeat countdown timer Secs [ » O
MnRptTim Minimum repeat time Secs »»
ManPsTmr Manual pulse countdown timer Secs [(» 13
MinPulse Minimum pulse length Secs P
TrvlTime Travel time Secs [l )
ErrLim Error limit Eng »»
IntgrLim Integral limit P
Table 4-1: Block parameters
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Parameter Function Units Status
Options (A)BCD hex [ »
SelTrack Select track mode T/F 7]
SelHold Select hold mod1 TF 42
SelMan Select manual mode T7F 44 D
ForceOP Enable failsafe action T/F —ﬁ
FrcOpen 'Safe' position is open TF 1]
ManRaise Generate manual raise output pulse TF 42
ManLower Generate manual lower output pulse TF 44 c
RemRaise Generate manual raise output pulse T/F —ﬁ
RemLower Generate manual lower output pulse TF 1]
ClearAcc Clear accumulator T/F 42
Reset Reset latched alarms T7F 44 B
-8,
Status (A)BCD hex [(» [
Forcing Output forced TF 711
LastTrck Track active during last iteration TF 42
LastFrc Output forced during last iteration TF H4 D
Pulsing Output pulses being generated T/F —i
NotAuto Not in auto mode (i.e. in hold, track or manual) T/F —T
LastNotA Not in auto during last iteration T/F 42
ManRegst Manual adjustment of OP requested TF 44 C
LastFOpn Safe position during last iteration T/F —ﬁ

Table 4-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document (Control Modules User Guide, HA084102), for details
of these *header’ fields.

dOP. Changein the value of OP at this block iteration. Should be wired in from the associated 3 TERM block.

dl. Changein thevalue of theintegral term (1) at this block iteration. Should be wired in from the associated
3 TERM block.

TS. PID algorithm sampling timein seconds. Should be wired in from the associated 3 TERM block.

Error. Thisfield shows the difference between PV and SP, i.e. Error = PV — SP. Should be wired in from the
associated SETPOINT block.

dAcc. Adjusted changein OP required by an iteration of the PID algorithm converted to the required length of
pulse. Thisfieldisfurther adjusted to limit the integral action.

Acc. Accumulator value calculated as being Acc, = Acc.: + dAcc + TS The output pulses are switched on as soon
as |Acc| > MinPulse and are kept on for aslong as |Acc| > TS.

If SelTrack is TRUE, or ForceOP is TRUE and SelMan changes from FALSE to TRUE, Acc is loaded with the
maximum values of 1.1* TrviTime if FrcOpen is TRUE, and —1.1* TrviTime if FrcOpen is FALSE.

OP. Estimated value of the output in %.
OP, = OPs1 + TS 100/ TrviTime if Raise pulseisissued, and
OP, = OPn1 — TS 100/ TrviTime if Lower pulseisissued.
Param1, Param2. Optiona parameters. Associate additional floating-point datawith the block.
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Alarms.

Software. Sumcheck error in block’s RAM data.

EvalFail. Evaluation failurein block’sinternal logic.

LSFault. Limit switches indicate actuator is both ‘*Open’ and ‘ Closed'.
FIToOpen. Actuator has not responded to an ‘Open’ demand. Alarm is latched.
FIToClse. Actuator has not responded to a‘Close’ demand. Alarm islatched.

Combined. TRUE if any alarmisactivein the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

State (Open/Closed/Opening/Closing/LsFault/StayPut). Current position state. Derived from the
limit switches and the value of Acc.

StateAct. Bitfield indicating the block's active position, i.e. the value of the Sate parameter. Only one StateAct
bit can be active at one time.

Raise. Red digital output representing the block’s ‘ Raise’ demand.
Lower. Red digital output representing the block’s ‘Lower’ demand.

MnRptTmr. Minimum repeat countdown timer in secondsused internally to record atime exceeding the minimum
repeat time MnRptTim.

MnRptTim. Minimum repeat timein seconds. In Auto, reissuing of consecutive output pulsesis disabled until a
time greater than MnRptTim has el apsed.

ManPsTmr. Manual pulse countdown timer in seconds. Internally set to record if amanually issued pulse has
exceeded the minimum pulse length MinPulse.

MinPulse. Minimum pulse length in seconds. If |Acc| > MinPulse, a Raise/Lower pulse is started.
TrviTime. Travel timefrom 0% to 100% in seconds.
ErrLim. Error limit. dAccis set to zero if the error magnitude (|Error|) isless than ErrLim.

IntgrLim. Integral limit used to adjust the ratio of integration rate to travel rate, typically set to 1.2. The value
entered in thisfield should be between 1.0 and 1.4.

Options. Bitfield for selecting the different operational options of the block.

B SelTrack. Selecttrack mode. When TRUE, this hitfield forces the output to the * Closed’ position if
FrcOpen is FALSE or to the ‘Open’ position if FrcOpenis TRUE. Normally wired in from the associated
MAN_STAT block.

m  SelHold. Select hold mode. When TRUE, freezes the output at its current position by switching off the
output pulses. Normally wired in from the associated MAN_STAT block.

m  SelMan. Sdect manual mode. When TRUE, enables manual adjustment of the output through the option
bits ManRaise, ManLower, RemRaise and RemLower. Normally wired in from the associated MAN_STAT
block.

m  ForceOP. ForceOP TRUE, causesthe block to gointo a‘safe’ position, before manual mode takes over. In
this transient mode, OP adopts a value that depends on the state of FrcOpen. See FrcOpen below. ForceOP is
normally wired in from the associated MAN_STAT block.

m  FrcOpen. Used toderivetheforce or track position. ‘Closed’ (OP = 0%) if TRUE, ‘Open’ (OP = 100%) if
FALSE. Normally wired in from the associated MAN_STAT block (SafeHigh field).

®  ManRaise, ManLower. Used to manually generate Raise/Lower outputs when in manual (e.g. from a
T640 front panel). Internally reset to FALSE.

m  RemRaise, RemLower. Offerssimilar functionality as ManRaise and ManLower. Can be used to
manually generate Raise/Lower outputs from a supervisory computer. Internally reset to FALSE.
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Status. Bitfield showing status of the calculations.
m  Forcing. Used internally to indicate that the output is being forced (Acc loaded with (+1.1* TrviTime or
+1.1*MinPulse).

B ManReqst. Manua adjustment of the output is being requested. In manual, thisbit isinternally used to
alow the loading of Acc with avalue of magnitude equal to or higher than 1.1* MinPul se.

Implementation note

If RaiseLwr control modules are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by a template overhead of 2396 bytes and by 158 bytes for each

instance of the control module.

Note For this application module please refer to factory.
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CHAPTER 5 DCM APPLICATION BLOCKS

The Devolved Control Module (DCM) category of Application Function Block Templates provides the control
strategy with functions for collecting data from 1/0O Subsystems. DCM blocks running in the T2900/T800/T940(X)
provide communications across a network with remote 2500 (Input/Output System), and other Series 2000 target
instruments.

Each DCM block presents aview on particular data valuesin the target instrument, and also allows configuration of
the communi cations parameters. The remote 2500/ Series 2000 data appears in the local DCM block as input and/or
output fields that can be ‘wired’ to the control strategy running in the T2900/T800/T940(X), and so interacted with.
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VLV3WAY: 2500E PID LOOP BLOCK

Block function

Thisblock givesaview of aPID control loop running in the 2500E (8-1oop) I/0O Controller. The block type provides
an alternative to the D25el oop block (described in chapter 8 of the LIN blocks reference manual HA082375U003),
giving greater alarm integration and the ability to map user-selected data from the 2500E into this LIN block.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA082375U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Ports Specifies comms port and protocol number Menu
Profilers Base name of CSV file defining address-map profile Alphanumeric
ST_REV Fieldbus Foundation static revision number Integer »»
Instr_Nots Instrument number (default 0=offline) Integer
Slot_Nog Loop number in 2500 Integer
Chan_Nors Not applicable this software release. Integer
Method Reserved for future use block’s ST update routine Menu (8]
Mode Operating mode of PID loop Menu »»
RemEnabl TRUE enables, FALSE disables, remote setpoint value T/F Ul
PV Process variable value EngA [(» @
SP Setpoint value EngA »»
opP Output value EngB y»
RemoteSP Remote Setpoint value EngA ' )
A0 to A3 General purpose variables for use in profiles EngC to EngF y»
Wc\>l\r/cci)(:dt1o General purpose variables for use in profiles ABCD hex »»

Bit0 Bit0 TF 1]

Bit1 Bit1 TF 2

Bit2 Bit2 7F H4 D

Bit3 Bit3 T7F 8]

Bit4 Bit4 TF 7]

Bit5 Bit5 TF 2

Bit6 Bit6 TF 4 c

Bit7 Bit7 T/F —8]

Bit8 Bit8 T/F 1]

Bit9 Bit9 TF 42

Bit10 Bit10 TF 4 B

Bit11 Bit11 T/F 48]

Bit12 Bit12 TF 7]

Bit13 Bit13 TF 42

Bit14 Bit14 TF 44 A

Bit15 Bit15 T7F 8]

Table 5-1: Block parameters
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Parameter Function Units Status
Alarms [» [ )
Software Block RAM data sumcheck error/network failure T/F
Comms Any comms error to 2500 (e.g. timeout) T/F
Config Comms config. error, or invalid profile T/F
Reset (Not implemented) T/F
SnsBrk Sensor break (LoopSw.Snsr_Brk or Options.SetSnsrB) T/F
LoopBrk Loop break (LoopSw.Loop_Brk or Options.SetLoopB) T/F
HiHi See ‘Alarms’ in the ’Block Specification Menu’, below, for a description T/F
Hi See ‘Alarms’ in the *Block Specification Menu’, below, for a description T/F
HiDev Trips when PV-SP > HiDev (clears if PV-SP+Hyst < HiDev) T/F
LoDev Trips when SP-PV > LoDev (clears if SP-PV+Hyst < LoDev) T/F
Lo See ‘Alarms’ in the ’Block Specification Menu’, below, for a description T/F
LoLo See ‘Alarms’ in the "Block Specification Menu’, below, for a description T/F
EvalFail Evaluation failure in block’s internal logic T/F
Combined OR-ing of all alarm bits T/F
AlarmSW Process alarm status word ABCD hex [(»
Alm1_Act Alarm 1 active TF 7]
Alm1_Ack Alarm 1 acknowledged TF 2
Alm2_Act Alarm 2 active TF 44 D
Alm2_Ack Alarm 2 acknowledged T/F —ﬁ
Alm3_Act Alarm 3 active T/F 1]
Alm3_Ack Alarm 3 acknowledged TF 42
Alm4_Act Alarm 4 active -4 C
Alm4_Ack Alarm 4 acknowledged —18]
LoopSW Loop alarm status word ABCD hex L »
CtrlFrz Control freeze T/F 1]
Snsr_Brk PV sensor break T/F 2
SRL_Act Setpoint rate limiter active T/F 4 D
RemSpAct Remote setpoint active T/F ﬁ
Servo PID servo signal T/F 1]
Debump PID debump signal T/F 2
LoopBrk Loop break T/F 4 C
IntFrz Integral freeze TF —8]
RemFault Remote fault T/F 1]
DirRev Direct (TRUE)/Reverse (FALSE) acting T/F 2
Unused 4 B
OP_Lim Output limited T/F ﬁ
AutoTune Auto tune active T7F J71]
AdapTune Adaptive tune enabled T/F 2
AutDroop Automatic droop compensation enabled T/F 4 A
Man_Mode Mode. TRUE = Manual, FALSE = Auto T/F ﬁ
Deviatn Deviation value, i.e. PV — SP EngA L »
Hystis) Hysteresis band EngA [ )
HiHi High high absolute alarm threshold value EngA »p
Hi High absolute alarm threshold value EngA »»
HiDev High deviation alarm threshold value EngA [ )
Table 5-1: Block parameters
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Parameter Function Units Status
LoDev Low deviation alarm threshold value EngA »»
Lo Low absolute alarm threshold value EngA y»
Lolo Low low absolute alarm threshold value EngA »
XPrs) Proportional band »»
Tlis) Integral time hh:mm:ss y»
TDs) Derivative time hh:mm:ss »»
Options Polling options ABCD hex »»

AlmDvLcl TRUE = Abs. alarms derived locally; FALSE = Absolute alarms derived VE

from AlarmSw

SetSnsrB Sensor break (LoopSw.Snsr_Brk or Options.SetSnsrB) TF —|2|D

SetLoopB Loop break (LoopSw.Loop_Brk or Options.SetLoopB) TF —
BO, B1 General purpose variables for use in Profiles T/F »»

[8] ‘Static’ data, only read if a ‘reset’ occurs in either master or slave. Other data are read/written every comms cycle.

Table 5-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) 375U003,
for details of these ‘header’ fields.

Port. (MODBUS_1/MODBUS 2/MODBUS_3/MODBUS_4/PROFDP_1/PROFDP_2) Definition of comms
port and protocol number. This allows for multiple ports on the same protocol. Defaultsto ‘MODBUS _1'. (Not all
menu items are currently supported.)

Profile. Thebase name of aprofile-definition file. Any DCM block can have an optional profile that may be used
to override the default address mapping of the block. A profile is specified in a CSV format file, and its content
depends on which protocol it applies to.

ST_REV. Fieldbus Foundation static revision number. Whenever ST_REV changes, or equals 0, all the static data
in the devolved control module, marked with [S] in thetable, isre-read.

Instr_No. Instrument number, dependent on protocol. For Modbus comms, Instr_No isin the range 1-247. For
Profibus-DP communications, it isin the range 1-125. The default valueis 0, meaning ‘offline’. Instr_No identifies
the dave (e.g. 2500) address. (Note that for Profibusin the T940, values 1 and 2 areillegal.)

Slot_No. Slot number of the loop in the instrument, i.e. the instance number of the devolved control module.
Chan_No. Not applicable this software release. Leave as default value.

Method. (Template/Block/Native) Indicates the location of the block’s ST update routine. By default thisis
embedded in the template, but the template update routine may be overridden by a different method located in the
block pool. (Currently thisfield can be set only to ‘ Template'.)

Mode. (AUTO/MANUAL) Current operating mode for the selected loop (as shown in ‘Slot No.).

RemEnabl. Enablesremote parameter. When TRUE, remote control is permitted. When FAL SE, remote control
is disabled.

RemoteSP. Remote Setpoint value for use when RemEnabl (above) is True.

HA084012 Chapter VALVE
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Alarms. There are anumber of alarmsin this block, six of which (HiHi, Hi, HiDev, LoDev, Lo and LoLo) are
process alarms.

The deviation alarms (HiDev and LoDev) are always derived locally to the block, and use the calculated ‘Deviatn’
value (PV-SP) and the ‘Hyst’ value entered in the relevant configuration field.

If ‘Options. AlImDvLcl’ = True, the four absolute alarms (HiHi, Hi, Lo and LoL o) are derived locally, using thealarm
thresholds entered in the appropriate configuration fields. If ‘Options. AImDvLcl’ = False, these configuration
values are ignored, and the alarms derived remotely from the 2500 alarm status word.

m  Software. Sumcheck error in block’'s RAM data.
m  Comms. Asserted if any communications error is detected in the 2500, e.g. Timeout val ue exceeded.

m  Config. Assertedif any communication configuration error, or invalid profileis detected, e.g. incorrect Port
configuration.

Reset. For future use.
Snsr_Brk. Asserted if a Sensor Break has occurred (LoopSw.Snsr_Brk or Options.SetSnsrB).
LoopBrk. Asserted if aLoop Break has occurred (LoopSw.Loop_Brk or Options.SetL oopB).

HiHi If ‘Options. AImDvLcl’ = True the alarm is active when the PV value exceeds the configured value
‘HiHi’ and remains active until the PV value falls below (HiHi-Hyst). If ‘Options. AlmDvLcl’ = False, the
alarm status is derived from the 2500 Alarm status word.

m  Lolo. If ‘Options AImDvLcl’ = Truethe alarmisactive when the PV value falls below the configured value
‘LoLo’'and remains active until the PV value rises above (LoLo+Hyst). If ‘Options. AImDvLcl’” = False, the
alarm status is derived from the 2500 Alarm status word.

m  Hi, Lo. Similarto HiHi and LoL o respectively, but use the configured values for ‘Hi’ and ‘Lo’ instead of
‘HiHi’ and ‘LoLo’.
m  HiDev, LoDev. Assertedif Deviatn > HiDev, and Deviatn< LoDev, respectively, where ‘ Deviatn’ = PV-

SP. The alarms do not clear until Deviatn < HiDev-Hyst, and Deviatn > LoDev+Hyst, respectively. Deviation
alarms are always derived locally and are therefore unaffected by the status of ‘ AlImDvLcl’.

EvalFail. Evaluation failurein block’sinternal logic.

m  Combined. Assertedif any alarmis active in the block. Adopts the same status message and priority
number as the block’s highest priority active alarm.

AlarmSW. Loop alarm status word.
m  Alm1_Act to Alm4_Act. Showsthe active status of Loop Alarms 1 to 4 (see note below).
B Alm1_Ack to Alm4_Ack. Shows the acknowledgement status of Loop Alarms 1 to 4 (see note below).

Note: ‘Alm1_Act’ and ‘Alm_1Ack’ refer to the ‘HiHi' alarm. Alm_2Act/Ack refer to the ‘Hi’ darm.
Alm3_Act/Ack refer to the ‘Lo’ alarm and Alm4_Act/Ack refer to the‘LoLo’ alarm.

Chapter VALVE HA084012
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LoopSW. Alarm generation status word.

m  CtrlFrz. When set TRUE, control is frozen.

m  Snsr_Brk. When TRUE, aPV sensor break has occurred. An SnsBrk alarm is set if this, and/or ‘ Options.
SetSnsrB’ is‘ True'.

SRL_Act. When set TRUE, Setpoint rate limiter is active.

RemSpAct. When set TRUE, Remote setpoint active.

Servo. When set TRUE, aPID servo signal.

Debump. PID debump signal.

LoopBrk. When TRUE, a Loop break has occurred. A LoopBrk alarm is set if this, and/or
‘Options.SetLoopB’ is‘ True'.

IntFrz. When set TRUE, the Integral time value will freeze.

RemFault. When set TRUE, a Remote fault has occurred.

DirRev. Shows current acting direction. TRUE = Direct, FALSE = Reverse.
OP_Lim. When set TRUE, the output limited.

AvutoTune. When set TRUE, auto tune active.

AdapTune. When set TRUE, adaptive tune enabled.

AutDroop. When set TRUE, automatic droop compensation is enabled.
Man_Mode. Shows current operating mode. TRUE = Manual, FAL SE = Auto.

Deviatn. Calculated deviation (error) between the process variable and the Setpoint (Deviatn = PV - SP). Thisis
used to generate the deviation alarms.

Hyst. Hysteresis bandwidth val ue, applied in engineering units to the absolute and deviation alarms. All darmsare
triggered immediately they exceed the limit set, and remain triggered until they are within the limit by more than the
hysteresis value.

HiHi, Hi, Lo, Lolo. Absolute alarm thresholds defining when block alarms trip, when AlmDvLcl = True. When
False, Absolute alarm status is derived from the 2500 alarm status word.

HiDev, LoDev. Threshold values for deviation alams. HiDev alarms are asserted if Deviatn > HiDev; LoDev
alarms are asserted if Deviatn< LoDev, respectively, where ‘ Deviatn’ = PV-SP.

XP. Proportional Band value of the PID contral.

Tl. Integral time value of the PID control.

TD. Derivativetime value of the PID control.

Options. Bitfield selecting alarms derived from option.

m  AlmDvLcL. When‘True, absolute alarms are derived locally (from PV, HiHi, Hi, Lo and LoLo). When
‘False’ alarms are derived from the 2500 Alarm status word. AlmDvLcl has no effect on deviation alarms
which are always derived locally.

m  SetSnsrB. The Sensor Break (SnsBrk) alarm becomes active, under sensor break conditions if SetSnsrB
and/or LoopSw.Snsr_Brk is True.

m  SetloopB. Theloop Break (LoopBrk) alarm becomes active, under sensor break conditionsif SetSnsrB
and/or LoopSw.LoopBrk is True.
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UNITS
Some of the block parameters show their default units as EngA, EngB, EngC and so on.

Changing say, ‘EngA’ for one parameter, immediately changes all other parameters' EngA entriesin the block as
well. Thisnot only speeds up the configuration process, it also ensures that a coherent set of unitsis used across the
block. For exampleif aPV’sunitswereto be entered as‘mmHg’, then the alarm threhold units (amongst others)
would automatically be changed to ‘mmHg’ aswell.

Chapter VALVE HA084012
Page VLV3WAY - 8 Issue 9 January 2018



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

CHAPTER 6 DUTY APPLICATION BLOCKS

The DUTY category of Application Function Block Templates provides the control strategy with functions for
controlling apair of on/off motor devices.

HA084012U003 Chapter 6
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VLV3WAY: DUTY STANDBY BLOCK

Block function
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Figure 6-1: Block schematic

Please refer to the schematic. The DutyStby block generates ademand to apair of on/off motor control modules, by
using one device to act as a standby to the device selected as duty.

In manual mode, the motors may be run as a duty/standby pair or stopped by the operator. In automatic mode, the

motors may be run as a duty/standby pair or stopped by a controlling sequence. The individual motors cannot be
directly started or stopped from this module.

HA084012
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
Mode Current operating mode Enum
ModeAct Mode active CD hex » 1
ManAct Manual mode active T/F
AutoAct Auto mode active T/F l
oo o000 0o
A Tag Tag of device A String 'l
A_State State of device A Enum [l )
A_AuDscrp Device A cannot respond to automatic control T/F
A_Param1 Device A parameter #1 Eng
B_Tag Tag of device B String » »
B_State State of device B Enum »y
B_AuDscrp Device B cannot respond to automatic control T/F
B_Param1 Device B parameter #1 Eng P
AutoDmnd Automatic demand T/F »»
NomDuty Device nominated as the duty (A/B) Enum LW
NewSrvce Operator initiated actions to change the duty service Enum » ?
op Output to devices CD hex [
A_Run Run device A T/F
B_Run Run device B T/F |
|0 06000003
Claims Resource management claims CD hex 'l
Usr0 Claim #0 T/F
Usr1 Claim #1 T/F
Usr2 Claim #2 T/F
Usr3 Claim #3 T/F
Usrd Claim #4 T/F
Usr5 Claim #5 T/F
Usré Claim #6 T/F
Usr7 Claim #7 T/F
oo o000 o a]
Acks Resource management acknowledgements CD hex [ » O
Usr0 Acknowledgement #0 T/F
Usr1 Acknowledgement #1 T/F
Usr2 Acknowledgement #2 T/F
Usr3 Acknowledgement #3 T/F
Usrd Acknowledgement #4 T/F
Usr5 Acknowledgement #5 T/F
Usré Acknowledgement #6 T/F
Usr7 Acknowledgement #7 T/F
(000000009
Table 6-1: Block parameters
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Parameter Function Units Status
Alarms ABCD hex [» [ )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Hardware Hardware alarm T/F

Runlinidl Device running in idle state T/F

SbyUnavl Standby device unavailable T/F

SbyRunng Standby device running T/F

DevFISttt Device fail to start T/F

DevFlStp Device fail to stop T/F

SbyFail Standby device failed T/F

BthRun Both devices running T/F

FailFrcd Devices forced to fail T/F

Combined OR-ing of all alarm bits T/F
Demand State demand T/F »
CgOvrTmr Automatic changeover countdown timer Secs [(» [ 2
CgOvrTim Automatic changeover period Secs [ )
DevState Device state Enum [(» @
DevStAct Active device state CD hex [ » @

Idle Idle state T/F

DtyStart Duty starting state T/F

DtyRun Duty running state T/F

NewSrvce New service selection (transient state) T/F

SbyStart Standby starting state T/F

SbyRun Standby running state T/F

Stopping Acknowledgement #6 T/F

0000000 0]

State Derived state Enum L » @
StateAct Active state (A)BCD hex [ » [

Stopped Stopped state T/F

Running Running state T/F

Stopping Stopping state T/F

Starting Starting state T/F

Table 6-1: Block parameters
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Parameter Function Units Status
Status ABCD hex 'l

CgOvrRun* Changeover timer in operation TF 7]

A_Runng* Device A running T/F 42

B_Runng* Device B running T/F 4 D

A_Stoppd* Device A Stopped T/F 48]

B_Stoppd* Device B Stopped T/F 1]

AisDuty* Device A is the duty TF {2

BisDuty* Device B is the duty TF 44 C

ChngOver* Changeover is being requested T/F _ﬁ

Bit8 User status #8 T/F 7]

Bit9 User status #9 T/F 42

Bit10 User status #10 T/F 44 B

Bit11 User status #11 T/F 48]

Bit12 User status #12 /F 7]

Bit13 User status #13 TF |2

FailFrcd Device forced to fail T/F 44 A

DevFIStp Device failed to stop T/F _i
Hardware I/0 hardware failure input CD hex 'l

Bit0 Hardware failure #0 T/F

Bit1 Hardware failure #1 T/F

Bit2 Hardware failure #2 T/F

Bit3 Hardware failure #3 T/F

Bit4 Hardware failure #4 T/F

Bit5 Hardware failure #5 T/F

Bit6 Hardware failure #6 T/F

Bit7 Hardware failure #7 T/F —

(oo 00000 0]

Options (A)BCD hex o #»

AuDmdTrk Automatic demand track T7F 711

Availl User device available #1 TF 42

Avail2 User device available #2 TF 44 D

NotAvail1 User device not available #1 T/F 8]

NotAvail2 User device not available #1 TF 1]

OPtkldle Show fuel B on faceplate TF 42

FrcStby Fixed load fuel TF 44 C

FrcFail Select device state to purge T/F —ﬁ

ReLdTmr Double cross-limiting combustion T/F 1]

Bit9 User option #9 TF 42

Bit10 User option #10 TF H4 B

Bit11 User option #11 T/F 8]
Reset Reset latched discrepancy T/F ?
Availble Available for automatic control T/F [(» [
FpltType Supervisory faceplate type String
Param1 User parameter # 1 Eng D
Param2 User parameter # 2 Eng »»

* Input wiring will disrupt the normal operation of the block

Table 6-1: Block parameters
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Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Mode. (Manual/Auto). Selects current operating mode.
A _Tag, B_Tag. Thetag of the specified device.
A_State, B_State. The current state of the specified device.

A_AuDscrp, B_AuDscrp. Automatic Discrepancy. TRUE when the specified control module is not available
or its automatic demand is not equal to its demand.

A_Param1, B_Param1. Optiona parameter. Associates additional floating-point data with specified control
module.

AutoDmnd. Controlsthe demand in Automatic mode.
NomDuty. (A/B). Nominated duty. Selects either ‘A’ or ‘B’ to be the preferred duty (lead) device.

NewSrvce. (NoAction, ChngOver, MakeDuty). ChngOver makesthe stopped Standby device the running Duty
device. MakeDuty makes the running Standby device become the running Duty device. Internally set to NoAction
after the command action.

OP. Instruction for specified device.
m A _Run, B_Run. TRUE runsthe specified device.

Claims. Used to request sole control of the control module. The control module resource may be controlled by up
to eight sequences or other control module users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

Alarms.

Software. Sumcheck error in block’s RAM data.

EvalFail. Evaluation failurein block’s internal logic.

Hardware. Hardware failure flagged by an input or output block associated with the control module.
Runlinldl. RunInIdie. One of the devicesisrunning but the stateisidle.

SbyUnavl. Standby Unavailable. The standby device cannot respond if the duty fails.

SbyRunng. Standby Running. The standby device is running i.e. the duty device has failed.

DevFIStt. Device Fail To Start. One of the devices has not responded to a‘ Start’ demand. Alarm is latched.
DevFIStp. Device Fail To Stop. One of the devices has not responded to a“ Stop’ demand. Alarm is latched.
SbyFail. Standby Fail. The standby device has failed leaving both devices failed.

BthRun. Both devices are Running.

FailFred. Failure Forced. A process input has forced both devices to fail to stopped.

Combined. TRUE if any alarmisactive in the block. Adopts the same status message and priority number
as the highest priority active alarm in the block.

Demand. Maintained demand. FALSE = *Stop’; TRUE = ‘Run as Duty/Standby pair’.

CgOvrTmr. Changeover Timer. Internally set to the changeover time after each changeover. A device changeover
is performed after the timer counts down to zero.

CgOvrTim. Changeover Time. Thetime, in seconds, between each automatic changeover. Setting thetimeto zero
disables automatic changovers.

DevState. (ldle/DutyStart/DutyRun/NewSrvce/SbyStart/ShyRun/Stopping). Current device state derived from
motor ‘A’ and ‘B’ states and the demand.

HA084012 Chapter VALVE
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Status. Thisbitfield shows the status of the control module.

m  CgOvrRun. TRUE indicates that an automatic changeover will occur when the changeover timer counts
down to zero.

A _Runng, B_Runng. TRUE indicates that the specified device stateis‘Running'.

A _Stoppd, B_Stoppd. TRUE indicates that the specified device state is ‘ Stopped’.

AisDty, BisDty. TRUE indicates that the specified device is the nominated duty.

ChngOver. Interna flag indicating command to changeover received.

Bit8-Bit13. Optional status bits. Associates additional Boolean data with the module.

FailFred. Latched TRUE when devices have been forced to fail stopped. Set FALSE during the reset action.

DevFIStp. Latched TRUE when one of the devices has not responded to a‘ Stop’ demand. Set FALSE
during the reset action.

Hardware. Assertsthe hardware alarm if one or more of the bits are TRUE.
Options. Thisbitfield allows inputs to control the operation of the control module.

m  AuDmdTrk. TRUE forces the automatic demand to track the demand when not operating in auto or when
interlocked.

m  Availl, Avail2. FALSE preventsthe block from signalling that it is available for automatic control.
NtAvail1, NtAvail2. TRUE preventsthe block from signalling that it is available for automatic control.

m  OPtkldle. TRUE makes OP track device running signal whilein theidle state. FAL SE ensures that OP is
FALSE in theidle state.

m  FreStby. Force the stopped standby device to start and the running duty device to stop.
m  FrcFail. Forcethe running standby device to stop.

m  ReldTmr. Reload changeover timer.

Reset. TRUE resetsany of thelatched alarms. Internally set FAL SE after the reset action.

Availble. TRUE when available for automatic control, i.e. in automatic mode, either device not in Automatic
Discrepancy and availability options not prohibitive.

FpltType. Faceplate Type. Associate afaceplate type or other al phanumeric string with the control module.
Allows control modules of thistype to be represented by different supervisory computer faceplates.

Param1, Param2. Optiona Parameter. Associates additional floating-point data with the control module.

Implementation notes

Note If DutyStby control modules are included in the configuration, the block is included in the database as a foreign
template. The runtime database size is increased by a template overhead of 2808 bytes and by 164 bytes for each
instance of the control module.
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VLV3WAY: DEMAND SCHEDULER FOR UP TO SIX ON/OFF DEVICES BLOCK

Block function
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Figure 6-1: Block schematic

Please refer to the schematic. The DmdSchdl block generates a demand to up to six on/off devices by using alag

priority to determine the schedule order. Devices may be declared aslead or lag. All available lead devices are run
wherever there is ad demand to be met.

In manua mode, the demand, which ultimately determines the number of running devices, may be set directly by an
operator. In automatic mode, the demand may be set by a controlling sequence or master controller.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
Mode Current operating mode Enum
ModeAct Mode active CD hex » 1
ManAct Manual mode active T/F
AutoAct Auto mode active T/F |
looo0000 0
A_State State of device A Enum 'l
A_Cpcity Capacity of device A Eng [l )
A_LagPty Priority of device A when a ‘Lag’ 1-255 D
B_State State of device B Enum R &
B_Cpcity Capacity of device B Eng D
B_LagPty Priority of device A when a ‘Lag’ 1-255 D
C_State State of device C Enum »»
C_Cpcity Capacity of device C Eng [l )
C_LagPty Priority of device C when a ‘Lag’ 1-255 'l
D_State State of device D Enum D
D_Cpcity Capacity of device D Eng D
D_LagPty Priority of device D when a ‘Lag’ 1-255 'l
E_State State of device E Enum »y
E_Cpcity Capacity of device E Eng [l )
E_LagPty Priority of device E when a ‘Lag’ 1-255 'l
F_State State of device F Enum »»
F_Cpcity Capacity of device F Eng D
F_LagPty Priority of device F when a ‘Lag’ 1-255 »»
AuDscrp CD hex L »
A Device A cannot respond to automatic control T/F
B Device B cannot respond to automatic control T/F
C Device C cannot respond to automatic control T/F
D Device D cannot respond to automatic control T/F
E Device E cannot respond to automatic control T/F
F Device F cannot respond to automatic control T/F
o000 000]
Service CD hex »
A Service of device A T/F
B Service of device B T/F
C Service of device C T/F
D Service of device D T/F
E Service of device E T/F
F Service of device F T/F
(oo 000000
Table 6-1: Block parameters
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Parameter Function Units Status
Hyst Scheduling hysteresis
AutoDmnd Automatic demand T/F [ )
Alarms ABCD hex [ » [ )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Stopped Hardware alarm T/F

LdNotRun Device running in idle state T/F

SttUnavl Standby device unavailable T/F

StpUnavl Standby device running T/F

TooMany Device fail to start T/F

TooFew Device fail to stop T/F

DevFlStp Standby device failed T/F

DevFIStt Both devices running T/F

Combined OR-ing of all alarm bits T/F
Demand State demand T/F [ »
HystTmr Hysteresis countdown timer Enum » e
HystTim Timed hysteresis time Enum [ »
oP Output to devices CD hex L

A_Run Run device A T/F

B_Run Run device B T/F

C_Run Run device C T/F

D_Run Run device D T/F

E_Run Run device E T/F

F_Run Run device F T/F

(0200000 9]

Status ABCD hex P
CgOvrRun* Changeover timer in operation T/F —T
A_Runng* Device A running TF H2
B_Runng* Device B running TF H4 D
A_Stoppd* Device A Stopped T/F —ﬁ
B_Stoppd* Device B Stopped T7F 1]
AisDuty* Device A is the duty TF 42
BisDuty* Device B is the duty T/F H4 c
ChngOver* Changeover is being requested T/F —ﬁ
Bit8 User status #8 T7F 1]
Bit9 User status #9 TF H2 B
Bit10 User status #10 T/F -4
Bit11 User status #11 T/F —ﬁ
Bit12 User status #12 T/F 1]
Bit13 User status #13 TF H2 A
FailFrcd Device forced to fail T/F 4
DevFIStp Device failed to stop T/F —ﬁ

Table 6-1: Block parameters
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Parameter Function Units Status
Options (A)BCD hex 'l

AfrcLead Force device A to be new lead TF 7]

BfrcLead Force device B to be new lead TF 2

CfrcLead Force device C to be new lead T/F 4 D

DfrcLead Force device D to be new lead T/F —g

EfrcLead Force deviceE to be new lead TF 7]

FfrcLead Force device F to be new lead TF 2

AuDmdTrk Automatic demand track T/F 44 C

Availl User device available #1 T/F _ﬁ

Avail2 User device available #2 T/F 7]

NotAvaill User device not available #1 TF 42

NotAvail2 User device not available #1 T/F 44 B

FrcNewlLd Force a new lead to run T/F _ﬁ

CyclLead Cycle the lead TF 7]

LdMstRun Lead must always run TF |2

Bit14 User option #14 T/F 44 A

Bit15 User option #15 T/F _i
Reset Reset latched discrepancy T/F
Availble Available for automatic control T/F [(» [
Claims Resource management claims CD hex 'l

Usr0 Claim #0 T/F

Usr1 Claim #1 T/F

Usr2 Claim #2 T/F

Usr3 Claim #3 T/F

Usrd Claim #4 T/F

Usr5 Claim #5 T/F

Usr6 Claim #6 T/F

Usr7 Claim #7 T/F

|0 000000 o

Acks Resource management acknowledgements CD hex L » 1

Usr0 Acknowledgement #0 T/F

Usr1 Acknowledgement #1 T/F

Usr2 Acknowledgement #2 T/F

Usr3 Acknowledgement #3 T/F

Usrd Acknowledgement #4 T/F

Usr5 Acknowledgement #5 T/F

Usré Acknowledgement #6 T/F

Usr7 Acknowledgement #7 T/F

0000000 0]
FpltType Supervisory faceplate type String
Param1 User parameter # 1 Eng P
Param2 User parameter # 2 Eng D
Table 6-1: Block parameters
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Parameter Function Units Status
OP_check 3 ABCD hex
NextStrt ABCD hex
LagStrt ABCD hex
StrtPty ABCD hex
NextStop L For implementation only ABCD hex
LagStop ABCD hex
StopPty ABCD hex
AvlStrt ABCD hex
AvlStop ) ABCD hex
RnCpcity For implementation only - Total capacity of all running device Eng

* Input wiring will disrupt the normal operation of the block

Table 6-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

Mode (Manual/Auto). Selects current operating mode.

A_State to F_State. The current state of the specified device.

A _Cpcity to F_Cpcity. The capacity of the specified device in demand units.
A LagPty to A_LagPty. Thepriority of the specified devicein lag service.
AuDscrp.

m A toF. Automatic Discrepancy. TRUE when the specified deviceis not available or its automatic demand is
not equal to its demand.

Service.

m A to F (Lead/Lag). Indicates the specified device service.

Hyst. Specifiesthe scheduler hysteresis demand units.

AutoDmnd. Automatic Demand. Controls the demand in Automatic mode.

Alarms.

Software. Sumcheck error in block’s RAM data.

EvalFail. Evaluation failurein block’s internal logic.

Stopped. A device has stopped when required to meet the demand.

LdNotRun. No lead devices are running to meet the demand.

SttUnavl. No devices are available to start.

StpUnavl. No devices are available to stop.

TooMany. Too many devices are running for the current demand.

TooFew. Too few devices are running for the current demand.

DevFIStp. One of the devices has not responded to a‘ Start’ demand. Alarm is latched.
DevFIStt. One of the devices has not responded to a‘ Stop’ demand. Alarm is latched.

Combined. TRUE if any alarmis active in the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

Demand. Maintained demand.

HA084012 Chapter VALVE
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HystTmr. Hysteresis Timer. Internally set to the hysteresis time before a new device is scheduled to start or stop.

HystTim. Hysteresis Time. Thetinein seconds from which the demand must remain above the threshold value for
anew device to be scheduled to start or stop.

OP.

®m A _Runto F_Run. TRUE runsthe specified device.

Status.

® A Runng to F_Runng. TRUE indicates that the specified device stateis ‘Running'.

m A Stoppd to F_Stoppd. TRUE indicates that the specified device state is * Stopped'.
HystTmng. TRUE indicates that the demand is being tested against the threshold value by the hysteresis timer.
m  StartReq. Thedemand issuch that astart isrequired.

m  StopReq. Thedemand issuch that astopisrequired.

m  Bit15. Optiona status bit. Associated Boolean data with the control module.
Options. Thishitfield allows inputs to control the operation of the motor.

m  AfrcLead to FfrcLead. TRUE forces the specified device to assume ‘ Lead’ service.

m  AuDmdTrk. TRUE forcesthe automatic demand to track the demand when not operating in auto or when
interlocked.

Availl, Avail2. FALSE preventsthe block from signalling that it is available for automatic control.
NtAvail1, NtAvail2. TRUE preventsthe block from signalling that it is available for automatic control.
FrcNewld. TRUE forces anew lead device to start.

CyclLead. Cyclethe current service so that the next device assumes ‘lead’ service.

LdMstRun. TRUE selectsthelead devicesto alwaysruni.e. the lead devices are never stopped regardless
of the demand.

m  Bit14-Bit15. Optional option bits. Associates additional Boolean data with the control module.
Reset. TRUE resets any of the latched alarms. Internally set FAL SE after the reset action.

Availble. TRUE when control module is available for automatic control, i.e. in automatic mode, at |east one
device not indicating an automatic discrepancy and availability options not prohibitive.

Claims. Used to request sole control of the control module. The control modul e resource may be controlled by up
to eight sequences or other control module users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

FpliType. Faceplate Type. Associate a faceplate type or other al phanumeric string with the control module.
Allows control modules of this type to be represented by different supervisory computer faceplates.

Param1, Param2. Optional Parameter. Associates additional floating-point data with the control module.

Implementation notes

Note If DmdSchdl control modules are included in the configuration, the block isincluded in the database as a foreign
template. The runtime database size is increased by atemplate overhead of 3324 bytes and by 174 bytes for each
instance of the control module.
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CHAPTER 7 LOGIC APPLICATION BLOCKS

The LOGIC category of Application Function Block Templates provides the control strategy with functions for
logical operations.
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VLV3WAY: 16-BIT AND BLOCK

OR16:

Block function

16-BIT OR BLOCK

.‘ Bit15
° (invertBitts ) (_ MaskBit15 )
Bit2
( Invert.Bit2 \ ( Mask.Bit2 \ -
Bit1 o
( Invert.Bitl \ ( Mask.Bitl \
Bit0 >

In.Bit0

(Invert.BitO ) (Mask.BitO >

Y

True True
—O [0}
_o o
_O o_

False

Excluded from
AND/OR

Figure 7-1: Block schematic

Y

AND16/
OR16

Not_Out

Not_Out

Please refer to the schematic in Figure AND16/OR16. This shows one of the 16 block input bitsin detail. The
diagram shows that each input bit has a dedicated Invert command and an additional Mask command to include, or
exclude a channel from the block logic.

The 16 bit subfield input bits permit bussed wiring, e.g. between DG_CONN, Action style block typesand the Digital
Module (MOD_DI_UIO, and MOD_DO_UIO) block types.

HA084012
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
In Individual input bits ABCD hex »»
Bit0 to 1
Bit15 7F 1,|[DtoA
Invert Individual Invert for each input bit ABCD hex 'l
Bit0 to 1
Bit15 T7F |,|DtoA
Mask Individual inclusion command for each input bit ABCD hex »»
Bit0 to 1
Bit15 7F {,|DtoA
Alarms ABCD hex [» 1 )
Software Block RAM data sumcheck error/network failure T/F
EvalFail .sto file evaluation failure in block’s internal logic T/F
Out Follows OUT T/F
NOT_OUT Follows NOT_OUT T/F
Combined OR-ing of all alarm bits T/F
Out Output T/F [(»
Not_Out Complementary output Secs (»

Table 7-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details

of these ‘header’ fields.

Method. (Template/Block/Native). An enumeration indicating the origin of the update routine for the block
instance. Template showsthat the update routineis derived from an internal template, Block showsit isderived from

the Block itself, whereas Native shows that it uses the (native) ‘C' update routine.

Note Thisis derived from the LIN database when the block is activated.

In. 16-bit Block input.
Invert. Invert 16-bit Block input. TRUE, inverts the corresponding In.Bitn field.

Mask. Include Mask for each of the 16 input bits. This determines which bits are included in the resulting Out,

e.g. if Mask = >FF00, Out includes In.hit8 to In.bitl5 only, see table below.

Chapter VALVE
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’s RAM data, or Network failure.

m  EvalFail. Embedded .stofile evaluation failure. It is normally recommended that this alarm be enabled to a
aarm priority 6 or more.

m  Out. Thisisderived from Out. TRUE, if Out is set TRUE.
Not_Out. Thisisderived from Not_Out. TRUE, if Not_Out is set TRUE.

m  Combined. TRUEIif any darmisactivein the block. Adopts the same status message and priority number
asthe block’s highest priority active alarm.

Out. Output from Boolean operation, see table below.

Not_Out. Equd tologica NOT Out. Complementary form of the block output, see table below.

Note The table below shows an example of the resulting outputs, Out and Not_Out, derived using the Invert and Mask
subfields.
Block In Invert Mask Out Not_Out
AND16 >0004 >FFFF >0000 FALSE TRUE
>0004 >FFFF >FF00 TRUE FALSE
>0004 >0000 >FFFF FALSE TRUE
>0003 >FFFF >FF00 TRUE FALSE
>0003 >0001 >0001 FALSE TRUE
OR16 >0004 >FFFF >0000 FALSE TRUE
>0004 >FFFF >FF00 TRUE FALSE
>0004 >0000 >FFFF TRUE FALSE
>0003 >FFFF >FF00 TRUE FALSE
>0003 >0001 >0001 FALSE TRUE

Table 7-2: Block truth table example
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VLV3WAY: 16-BIT AND BLOCK
BITWISE_OR16:16-BIT OR BLOCK
BITWISE_XOR16:16-BIT XOR BLOCK

Block function

o| Channel 15

.. (Invert_l.BitO > (Mask_l.BitO )
| |

Channel 1

( Invert_1.Bit0 ) ( Mask_1.Bit0 3

Channel 0

(lnvert_l.BitO ) (Mask_l.BitO >

True True

Y

b
y
]

In_1.Bit0
False alse

Out.Bit15

Out.Bitl

Out.Bit0

Excluded from — Not_Out.Bit0
AND/OR/XOR AND16/
OR16/
1 1 XOR16 q Not_Out.Bitl
CInvert_Z.BitO) (Mask_z.BitO >
True | Jl'rue
—O Q -
~
AL »-—0” ;
] In_2.Bit0 —o/ o Not_Out.Bit0
False False
Excluded from
AND/OR/XOR
Note The BITWISE_AND16 block supports asingle Mask field only.

Figure 7-1: Block schematic

Please refer to the schematic in Figure BITWISE_AND16/BITWISE _OR16/BITWISE_XOR16. This shows one of
the block input channelsin detail. The diagram shows that a single input channel has two bits, each with a dedicated
Invert command and an additional Mask command, if applicable, to include, or exclude a channel from the block

logic.

The 16 bit subfield input bits permit bussed wiring, e.g. between DG_CONN, Action style block typesand the Digital

Module (MOD_DI_UIO, and MOD_DO_UIO) block types.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
In_1 First set of individual input bits ABCD hex »»
-1
Bit0 to -2
Bit15 T/F 14 Dto A
-8
Invert_1 Individual Invert for each input bit in the first set ABCD hex 'l
-1
Bt0 to -2
Bit15 ”F _|,4|P0A
-8
Mask_1 Individual inclusion command for each input bit in the first set ABCD hex 'l
-1
Bit0 to 12
Bit15 T/F 14 Dto A
-8
In_2 Second set of individual input bits ABCD hex »»
iy
Bit0 to -2
Bit15 F |4|DtoA
8]
Invert_2 Individual Invert for each input bit in the second set ABCD hex »»
1
Bit0 to 2
Bit15 T7F 4|POA
8
Mask_2 Individual inclusion command for each input bit in the second set ABCD hex »»
1
Bit0 to 2
Bit15 T/F 4|DtOA
8
Alarms ABCD hex [» 1 )
Software Block RAM data sumcheck error/network failure T/F
EvalFail .sto file evaluation failure in block’s internal logic T/F
Out Follows OUT T/F
NOT_OUT Follows NOT_OUT T/F
Combined OR-ing of all alarm bits T/F
Out Output T/F »
Not_Out Complementary output Secs [» 1
Table 7-1: Block parameters
Chapter VALVE HA084012
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Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Method. (Template/Block/Native). An enumeration indicating the origin of the update routine for the block
instance. Template showsthat the update routineis derived from aninternal template, Block showsit isderived from
the Block itself, whereas Native shows that it uses the (native) ‘C' update routine.

Note Thisis derived from the LIN database when the block is activated.

In_1, In_2. Two setsof 16-bit Block inputs.
Invert_1, Invert_2. Invert 16-bit Block inputs. TRUE, inverts the corresponding In.Bitn field.

Mask_1, Mask_2. Include Mask for each of the 16 input bit per channel. This determines which bits are
included in the resulting Out, e.g. if Mask = >FF00, Out includes In.bit8 to In.bit15 only, see table below.

Note The BITWISE_AND16 block has only one Mask field associated with both In_1 and In_2 input bits
because by the nature of this block two masks would be smply ANDed together.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data.

m  EvalFail. Embedded .sto file evaluation failure. It is normally recommended that this alarm be enabled to a
alarm priority 6 or more.

m  Combined. TRUEIf any alarmisactivein the block. Adopts the same status message and priority number
asthe block’s highest priority active alarm.

Out. 16 Output bits from Boolean operation, see table below.
Not_Out. Equd to bitwise NOT Out. Complementary form of the block output, see table below.

Note The table below shows an example of the resulting outputs, Out and Not_Out, derived using the Invert_1 and
Invert_2 and Mask subfields.

Block In_1 Invert_1 | Mask_1 In_2 Invert_2 | Mask_2 Out Not_Out
BITWISE_AND16 >0004 >FFFF >0000 >0004 >FFFF N/A >0000 >FFFF
>0004 >FFFF >FF00 >0004 >FFFF N/A >FF00 >00FF
>0004 >0000 >FFFF >0004 >0000 N/A >0004 >FFFB
>0003 >FFFF >FF00 >0003 >FFFF N/A >FF00 >00FF
>0003 >0001 >0001 >0003 >0001 N/A >0000 >FFFF
BITWISE_OR16 >0004 >FFFF >0000 >0004 >FFFF >0000 >0000 >FFFF
>0004 >FFFF >FF00 >0004 >FFFF >FF00 >FFO0 >00FF
>0004 >0000 >FFFF >0004 >0000 >FFFF >0004 FALSE
>0003 >FFFF >FF00 >0003 >FFFF >FF00 >0000 >FFFF
>0003 >0001 >0001 >0003 >0001 >0001 >0000 >FFFF
BITWISE_XOR16 >0004 >FFFF >0000 >0004 >FFFF >0000 >0000 >FFFF
>0004 >FFFF >FF00 >0004 >FFFF >FF00 >0000 >FFFF
>0004 >0000 >FFFF >0004 >0000 >FFFF TRUE >FFFB
>0003 >FFFF >FF00 >0003 >FFFF >FF00 >0004 >FFFF
>0003 >0001 >0001 >0003 >0001 >0001 >0000 >FFFF

Table 7-2: Block truth table example
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VLV3WAY: DATE AND TIME COMPARE BLOCK

Block function
DatelErr

Date2Err

i

> Earlier

J

NtErlier

i

> Later

J

NotLater

Datel

Compare NotEqual
Datel = Date2

Datel > Date2
Datel < Date2

i

d

|

> Earlier

J

Date2
NtErlier

Compare

> Later

POSIXout

:

i g

NotLater

i

Timel

Compare
Timel = Time2
Timel > Time2
Timel < Time2

Time2
@ »( TimelErr

Time2Err

Equal

.

NotEqual

il

g

i

Earlier
NtErlier

Later

.}

NotLater

Equal

NotEqual

ii

Figure 7-1: Block schematic

Please refer to Figure DT_COMPARE-1. Thisblock is similar to the analogue Compare block asit provides adate
and time compare function with outputs for earlier, equal, and later with complementary inverted outputs. It offers
two sets of date and time fields, not linked to the system clock, so that arbitrary dates and times can be compared as
required.

A comparison is made Timel/Datel relative to Time2/Date2, e.g. if Timel is09:12:00 and Time2 is 14:45:12, the
resulting Time comparison would be ‘Earlier’. Each set individually provides the ability to convert between LIN
string forms of date/time and integer forms of the date/time and vice-versa.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
SourceT1 Source of Time set 1 Menu
Time1 LIN time string for Time set 1 Time
Time1Raw Internal LIN form of time for Time set 1 ms (B8]
Hours1 Quantity of complete hours of Time set 1 Integer
Mins1 Quantity of complete minutes of Time set 1 Integer
Secs1 Quantity of complete seconds of Time set 1 Integer
SourceT2 Source of Time set 2 Menu
Time2 LIN time string for Time set 2 Time
Time2Raw Internal LIN form of time for Time set 2 ms (B8]
Hours2 Quantity of complete hours of Time set 2 Integer
Mins2 Quantity of complete minutes of Time set 2 Integer
Secs2 Quantity of complete seconds of Time set 2 Integer
TimeOptn AB hex »»
AplyHMS1 Converts valid Hours1, Mins1 and Secs1 to Time1 T/F
AplyHMS2 Converts valid Hours2, Mins2 and Secs2 to Time2 T/F
SetAlmTa Linked to Alarms.Time T/F
SetAlmTb Linked to Alarms.Time T/F
[ooo000 0 o]
TimeOut Time Compare status (AB)CD hex [ 1
Time1Err Invalid data is detected in Time set 1 T/F 1]
Time2Err Invalid data is detected in Time set 2 T/F 42
Earlier Time set 1 is earlier than Time set 2 TF H4 D
Equal Time set 1 is equal to Time set 2 T/F —ﬁ
Later Time set 1 is later than Time set 2 T/F 7]
NtErlier Time set 1 is not earlier than Time set 2 T/F 42
NotEqual Time set 1 is not equal to Time set 2 T/F H4 c
NotLater Time set 1 is not later than Time set 2 Integeiﬁ
POSIX_1 For future use - POSIX Date/Time set 1 Integer P
POSIX_2 For future use - POSIX Date/Time set 2 Integer D
Alarms ABCD hex [» 1 )
Software Block RAM data sumcheck error/network failure T/F
EvalFail .sto file evaluation failure in block’s internal logic T/F
Datel1Err Invalid data in Date set 1 detected T/F
Date2Err Invalid data in Date set 2 detected T/F
TimelErr Invalid data in Time set 1 detected T/F
Time2Err Invalid data in Time set 2 detected T/F
Time Set by TimeOptn.SetAlmTa and/or TimeOptn.SetAlmTb T/F
Date Set by DateOptn.SetAlmDa and/or DateOptn.SetAlmDb T/F
DateTime Set by POSIXopt.SetAlDTa and/or POSIXopt.SetAIDTb T/F
Combined OR-ing of all alarm bits T/F
Table 7-1: Block parameters
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Parameter Function Units Status
SourceD1 Source of Date set 1 T/F » ]
Datel LIN date string for Date set 1 Time
Date1Raw Internal LIN form of date for Date set 1 ms
Days1 Quantity of complete Days of Date set 1 Integer
Months1 Quantity of complete minutes of Time set 1 Integer
Years1 Quantity of complete seconds of Time set 1 Integer
SourceD2 Source of Date set 2 Menu »
Date2 LIN date string for Date set 2 Time
Date2Raw Internal LIN form of date for Date set 2 ms
Days2 Quantity of complete hours of Time set 2 Integer
Months2 Quantity of complete minutes of Time set 2 Integer
Years2 Quantity of complete seconds of Time set 2 Integer
DateOptn Date conversion and alarm options AB hex »»
AplyDMY1 Converts valid Days1, Months1 and Years1 to Datel T/F
AplyDMY2 Converts valid Days2, Months2 and Years2 to Time2 T/F
SetAlmDa Linked to Alarms.Date T/F
SetAlmDb Linked to Alarms.Date T/F
00000000
DateOut Date Compare status (A)BCD hex L » @
Date1Err Invalid data is detected in Date set 1 TF 1]
Date2Err Invalid data is detected in Date set 2 TF 42
Earlier Date set 1 is earlier than Date set 2 T/F 44 D
Equal Date set 1 is equal to Date set 2 T/F —ﬁ
Later Date set 1 is later than Date set 2 T/F 7]
NtErlier Date set 1 is not earlier than Date set 2 TF 42
NotEqual Date set 1 is not equal to Date set 2 TF 44 C
NotLater Date set 1 is not later than Date set 2 T/F —ﬁ
LeapYr1 Leap year indication - Internal use only T/F 1]
LeapYr2 Leap year indication - Internal use only T/F 42
41 B
L8
POSIXopt Date/Time alarm options AB hex »»
SetAlDTa Linked to Alarms.DateTime T/F
SetAIDTb Linked to Alarms.DateTime T/F I
o200 000 0]
POSIXout Date/Time Compare status (A)BCD hex [(» @
Earlier Date set 1 is earlier than Date set 2 T/F
Equal Date set 1 is equal to Date set 2 T/F
Later Date set 1 is later than Date set 2 T/F
NtErlier Date set 1 is not earlier than Date set 2 T/F
NotEqual Date set 1 is not equal to Date set 2 T/F
NotLater Date set 1 is not later than Date set 2 T/F

(0000000 d]

Table 7-1: Block parameters
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Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Method. (Template/Block/Native). Shows the origin of the Structured Text, ST, update routine for the block
instance. The default Template shows the update routine is derived from an internal template, Block showsitis
derived from the Block, and Native showsiit uses a (native) ‘C’ update routine.

Note Thisisderived from the LIN database when the block is activated.

SourceT1, SourceT2. (Time/HrMinSec/POSIX). Definesthe update format for each time set.

When SourceT1 or SourceT2 show Time, the source is continuoudly derived from Timex, where x is the set number,
and automatically updates Hoursx, Minsx and Secsx on each block execution. If Timex shows ??2:72:7?,
Satus. TimeErrx and Alarms. TimeErrx are set TRUE, and the Hoursx, Minsx and Secsx are forced to -1.

Hoursx

TimeOptn.
- ( AplyHMSX >
Minsx ' Py

Pulsed

Secsx >0 -
o/,o— Timex o

-

Hoursx

< Minsx

i
i

SourceTx = Time SourceTx = HrMinSec

When SourceT1 or SourceT2 show HrMinSec, the source is derived on-demand from Hoursx, Minsx and Secsx
where x isthe set number. TimeOptn.AplyHMSX is used to update Timex. If invalid source datais detected, e.g. Secsx
> 59, Satus. TimeErrx and Alarms. TimeErrx are set TRUE, Timex shows ??:??.??, and Hoursx, Minsx and Secsx do
not change.

Note When SourceTl or SourceT2 show POSIX, Hoursx, Minsx and Secsx are set to -1, and
TimeOut. TimexErr sets TRUE. POSIX Combined Date/Time sources are not currently supported.

Timel, Time2. (HH:MM:SS/?2:72:??). A LIN time string, see SourceT1, SourceT2.

Hours1, Hours2, Mins1, Mins2, Secs1, Secs2. Correspondsto Hours, Minutes and Seconds shown in
Timex,where x is the set number, see SourceT1, SourceT?2.

TimeOptn. Time conversion and alarm options.

m  AplyHMS1, AplyHMS2. TRUE convertsthe corresponding valid Hoursx, Minsx and Secsx, where x is
the set number, when SourceTx shows HrMinSec.

m  SetAlmTa, SetAlmTb. If either or both show TRUE, Alarms.Timeis set TRUE.
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TimeOut. Time compare status.

m  TimelErr, Time2Err. TRUEIf invaid datais present in related fields when SourceTx shows HrMinSec, or
Timex, when SourceTx shows Time. When set TRUE, TimeOut.Earlier, TimeOut.Equal and TimeOut.Later are
set FALSE, and all other TimeOut subfields are set TRUE.

Note Remember to consider failure modes, i.e. invalid times, relevant to the application, e.g. including the
TimeOut. TimexErr in ‘event’ generation may be useful.

m  Earlier, Later, NiErlier, NtEqual, NotLater. TRUE identifies how Timel and Time2 differ, see
TimelErr, Time2Err.

m  Equal. TRUE when Timel shows atime equal to that shown in Time2, including secs. Thiswill only set
TRUE for one second, but may never set TRUE if the database execution time exceeds 1 second. Using the
TimeOut.Later allows a maximum of a1 second delay.

POSIX_1, POSIX_2. Combined Date/Time sets not currently supported.
Alarms. Seepage 11-6 inthe LIN Block Reference Manual.
m  Software. Sumcheck error in block’'s RAM data.

m  EvalFail. Asserted, if Embedded .sto file evaluation failure, e.g. MOD operator used on non integer
arguments. It isnormally recommended that this alarm be enabled to a alarm priority 6 or more.

m  DatelErn, Date2Er, TimelErr, Time2Em. Asserted, if DateOut.DatelErr, or DateOut.Date2Err, or,
TimeOut. TimelErr, or TimeOut. Time2Err shows TRUE respectively.

Time. Asserted, if TimeOptn.SetAlmTa and/or TimeOptn.SetAlmTb show TRUE.
Date. Asserted, if DateOptn.SetAlmDa and/or DateOptn.SetAlmDb show TRUE.
DateTime. Assatad, if POIXopt.SHADaandior PO Xopt SYAIDThshow TRUE.

Combined. Asserted, if any alarm is active in the block. Adopts the same status message and priority
number as the block’s highest priority active alarm.

SourceD1, SourceD2. (Date/DayMonY/Posix). Defines the update format for each date set.

When SourceD1 or SourceD2 show Date, the sourceis continuously derived from Datex, where x is the set number,
and automatically updates Daysx, Monthsx and Yearsx on each block execution. If Datex shows ?2/?2/7?,
Satus.DateErrx and Alarms.DateErrx are set TRUE, and the Daysx, Monthsx and Yearsx are forced to -1.

When SourceD1 or SourceD?2 show DayMonY'r, the sourceis derived on-demand from Daysx, Monthsx and Year sx

Daysx Daysx

DateOptn.
( AplyDMY:; )
Monthsx ) Py Tx

Monthsx Buised

Yearsx >

»—0
‘ o/,o— Datex -

|

i
i

SourceDx = Date SourceDx = DayMonYr

where x is the set number. DateOptn.AplyDMYx is used to update Datex. If invalid source data is detected, e.g.
Monthsx > 12, Status.DateErrx and Alarms.DateErrx are set TRUE, Datex shows ??2/?2/??, and Daysx, Monthsx and
Yearsx do not change.

Note When SourceD1 or SourceD2 show POSIX, Daysx, Monthsx and Yearsx are set to -1, and
DateOut.DatexErr sets TRUE. POSIX Combined Date/Time sources are not currently supported.
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Datel, Date2. (DD/MM/YY//?2/?721??). A LIN date string, see SourceD1, SourceD2.

Days1, Days2, Months1, Months2, Years1, Years2. Correspondsto Days, Months and Y ears shown
in Datex, where x is the set number, see SourceD1, SourceD2.

DateOptn. Date conversion and alarm options.

m  AplyDMY1, AplyDMY2. TRUE convertsthe corresponding valid Daysx, Monthsx and Yearsx, where x
is the set number, when SourceDx shows DayMonY'r.

m  SetAlmDa, SetAlmDb. If either or both show TRUE, Alarms.Date is set TRUE.
DateOut. Date compare status.

m  DatelErr, Date2Err. TRUE when invalid datais present in corresponding Daysx, Monthsx and Yearsx,
when SourceDx shows DayMonY'r, or Datex, when SourceDx shows Date. When set TRUE, DateOut.Earlier,
DateOut.Equal and DateOut.Later are set FALSE, and the DateOut.NtErlier, DateOut.NotEqual and
DateOut.NotLater are set TRUE.

m  Earlier, Equal, Later, NtErlier, NtEqual, NotlLater. TRUE identifieshow Datel and Date2 differ,
see DatelErr, date2Err.

Note Remember to consider failure modes, i.e. invalid dates, relevant to the application, e.g. including the
DateOut.DatexErr in ‘event’ generation may be useful.

®  LeapYrl, LeapYr2. Usedinternaly to validate leap year datain Yearsx when SourceDx shows
DayMonY'r. Will always show FALSE.

POSIXopt. POSIX Combined Date/Time conversion and alarm options.
m  SetAIDTa, SetAIDTb. TRUE sets Alarms.DateTime TRUE
POSIXout. POSIX combined Date/Time compare status.

Note Remember to consider failure modes, i.e. invalid dates and times, relevant to the application, e.g.
including the TimeOut.TimexErr or DateOut.DatexErr in ‘event’ generation may be useful.

m  Earlier, Equal, Later, NtErlier, NtEqual, NotLater. TRUE identifies how Datel/Timel differs
from Date2/Time2.
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CHAPTER 8 MATHS APPLICATION BLOCKS

The MATHS category of Application Function Block Templates provides the control strategy with functions for
mathematical calculations.
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VLV3WAY: ACTUI8I8 ACTION BLOCK

Block function

The ActUI8I8 block allows a user defined ‘ Action’, separately created in LINtools Engineering Studio, to be run in
the strategy. Please refer to the LINtools Engineering Studio help (Part no. RM 263 001 U055) for detailed
information on configuring Structured Text actions.

Note

Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999) for detailed information on
configuring structured text actions.

The block provides eight unsigned long integer variables, eight signed long integer variables and 1 (16 bit) ‘word’
field that can be used by the action as either inputs or outputs, and fields specifying the action’s qualifier and
associated qualifier time (where appropriate). A digital input providesthe meansto enable the action, and the elapsed
time since the action was enabled is available as an output.

The ActUI8I8 block is very similar to the ACTION block, described in the LIN Block Reference Manual and has several identical

parameters.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
ActName 8-character (max.) action name String
FileName 8-character (max.) filename String
T Elapsed time since EN parameter TRUE »
EN Action enabling input T/F »_
ul0 to UI7 Unsigned long integer variables Eng »p
D Digital variable bits ABCD hex »
Bit0 Digital 0 T7F 1]
Bit1 Digital 1 T/F 42 D
Bit2 Digital 2 T/F 44
Bit3 Digital 3 T/F 48]
Bit4 Digital 4 TF 1]
Bit5 Digital 5 T/F 42 c
Bit6 Digital 6 T/F H4
Bit7 Digital 7 T/F 48]
Bit8 Digital 8 7F 1]
Bit9 Digital 9 T/F 42 B
Bit10 Digital 10 TF 4
Bit11 Digital 11 T/F 8]
Bit12 Digital 12 TF 1]
Bit13 Digital 13 T/F 42
Bit14 Digital 14 TF 44 A
Bit15 Digital 15 T/F 8]
Table 8-1: Block parameters
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Parameter Function Units Status
Alarms ABCD hex [ » 3 )
Software Block RAM data sumcheck error/network failure T/F
NoAction Unable to find named action T/F
BadActn Runtime evaluation error T/F
Combined OR-ing of all alarm bits T/F
Qual Action qualifier Enum
QualTime Qualifier time
TimeBase Time units for T and QualTime Enum
10 to 17 Signed long integer variables Eng 'l

Table 8-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

ActName. Specifiesthe name of an action contained in afile called FileName.STO; FileName is defined in the
next section.

Actions are stored in a compiled and resolved format in the .STO file.

FileName. Specifiesthe root name (with extension .STO) of the file containing the action specified by the
ActName parameter. FileName can be any valid filename. Note that the .STO file must reside on the E: drive of the
instrument.

T. Timeelapsed since the action enable parameter (EN) became TRUE, in units specified by the TimeBase
parameter. The timer controlling T stops running when EN goes FAL SE, and restarts from zero when EN is set to
TRUE again. The block uses T to time the starting and stopping of L-, D-, and E-qualified actions by comparing its
current value with Qual Time.

EN. Actionenablinginput. Setting EN TRUE zeroes and startsthe T timer, and setting it FAL SE stopsthe T timer,
which holdsitsvalue until restarted. The state of EN controls the running of the action, as shown in Block parameter
table.

Note A FALSE-to-TRUE transition on EN is parallel to the activation of a step in asequence, and a TRUE-
to-FALSE transition is parallel to the step’ s deactivation.

UIO to Ul7. Eight unsigned long integer variables that can be incorporated into the structured text defining the
action. These variables can be inputs or outputs via the control strategy.

D. Bitfieldscontaining 16 digital variables, Bit0 to Bit15, that can beincorporated into the structured text defining
the action. These variables can be inputs or outputs via the strategy.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data

m  NoAction. Asserted if the block cannot find the action named in ActName.

m  BadAcin. Asserted if an evaluation error occurs during the running of the action.
[

Combined. TRUEIf any dlarmisactive in the block. Adopts the same status message and priority number
asthe block’s highest priority active alarm.
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Qual. (P(Initial)/N(Normal)/L (Limited)/D(Delayed)/E(Event)/F(Final)) The action qualifier. Qual specifies
when the action is to run during the time that the enabling input EN is TRUE, as shown in the figure below.

-
EN E
" T | .
P (Initial) —‘ | Run once, rising edge EN
F
-
N (Normal) Run repeatedly, whilst EN TRUE
| L
-
L (Limited) | Run repeatedly for QualTime after rising edge EN
F |
-
D (Delayed) | | Run repeatedly after delay QualTime till EN FALSE
P I
-
E (Event) | —‘ | Run once after delay QualTime
F | |
-
F (Final) | | H Run once, on falling edge EN
F | | |
—» I
QualTime

— _Time g
Figure 8-1: Operation of action qualifiers - the Qual parameter

QualTime. Time value associated with the L, D, and E action qualifiers, with units specified by TimeBase.
Qual Time specifies arunning time or delay for the action, and operates during the period that the EN parameter is
TRUE, as shown in the figure above.

TimeBase. (SecgMing/Hours) Specifiestime units for the T and Qual Time parameters.

10 to I17. Eight signed long integer variables that can be incorporated into the structured text defining the action.
These variables can be inputs or outputs via the strategy.

Implementation notes

If ActU1818 custom LIN blocks are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size is increased by atemplate overhead of 816 bytes and by 170 bytes for each
instance of the control module.

When creating action code for the ActUI8I8 block using ST operators on the 32-bit integer variables, accuracy
(resolution), but not magnitude can be lost.

The unsigned long integers are 32 bits giving arange of 0 to 4294967295, which is 9% digits of resolution.
The signed long integers are 32 bits giving arange of —2147483648 to 2147483647, which is 9% digits of resolution.

The floating point number format used isthe LIN database is |IEEE single precision floating point format giving a
range of approximately +1E+36 but with only 6% digits of resolution.

Thisloss of accuracy when manipulating the signed and unsigned long integers occurs when operators such as* and
| are executed. When the data is read from the block to be used in operations that may have a non-integer result, the
values are converted internally to single precision floating point format and then back to integers when writing into
the block. Therefore, atest on the full numeric range of the used variables should be carried out to check that the
action code is behaving as required.
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VLV3WAY: ACT15A3W ACTION BLOCK

Block function

The Act15A3W block type allows a user defined ‘ Action’, separately created in the LINtools Engineering Sudio
(Part No. RM 263 001 U550), to berun in the strategy. Please refer to the LINtools Engineering Sudio help (Part no.
RM 263 001 U055) for detailed information on configuring Structured Text (ST) actions.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999) for detailed information on
configuring structured text actions.

The block provides 15 floating-point variables, 2 (16 bit) ‘word’ fields and 2 (8 bit) ‘byte’ fieldsthat can be either
input or output used by the action, and fields specifying the action’s qualifier and associated qualifier time (where
appropriate). A digital input provides the means to enable the action, and the elapsed time since the action was
enabled is available as an output.

The Act15A3W block isvery similar to the ACTION block, described in the LIN Block Reference Manual (Part no.
HA 082 375 U003) and has severa identical parameters.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
ActName 8-character (max.) action name String
FileName 8-character (max.) filename String
T Elapsed time since EN parameter TRUE » W
EN Action enabling input T/F |
A0 to A7 Floating point variables Eng [ )
Wc\)/\r/c(l)ldgé Digital variable bits ABCD hex N

Bit0 Digital 0 T/F _T

Bit1 Digital 1 T/F 42

Bit2 Digital 2 T/F 44 D

Bit3 Digital 3 T/F —ﬁ

Bit4 Digital 4 T/F _T

Bit5 Digital 5 TF {2

Bit6 Digital 6 T/F 44 c

Bit7 Digital 7 T/F 48]

Bit8 Digital 8 T/F 1]

Bit9 Digital 9 TF 42

Bit10 Digital 10 TF 44 B

Bit11 Digital 11 T/F —ﬁ

Bit12 Digital 12 T/F _T

Bit13 Digital 13 TF 42

Bit14 Digital 14 TF J4 A

Bit15 Digital 15 T/F —ﬁ

Table 8-1: Block parameters
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Parameter Function Units Status
Alarms ABCD hex [ » 3 )
Software Block RAM data sumcheck error/network failure T/F
NoAction Unable to find named action T/F
BadActn Runtime evaluation error T/F
Combined OR-ing of all alarm bits T/F
Qual Action qualifier Enum
QualTime Qualifier time
TimeBase Time units for T and QualTime Enum
A8 to A14 Floating point variables Eng 'l
Byte0 & Bytel Digital variable bits (AB)CD hex »»
Bit0 Digital 0 T/F J71]
Bit1 Digital 1 T/F 42
Bit2 Digital 2 TF 44 D
Bit3 Digital 3 T/F 48]
Bit4 Digital 4 T/F 1]
Bit5 Digital 5 T/F {2
Bit6 Digital 6 TF {4 c
Bit7 Digital 7 T/F 8]

Table 8-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

ActName. Specifiesthe name of an action contained in afile called FileName.STO; FileName is defined in the
next section.

Actions are stored in a compiled and resolved format in the .STO file.

FileName. Specifiesthe root name (with extension .STO) of the file containing the action specified by the
ActName parameter. FileName can be any valid filename. Note that the .STO file must reside on the E: drive of the
instrument.

T. Time€elapsed since the action enable parameter (EN) became TRUE, in units specified by the TimeBase
parameter. The timer controlling T stops running when EN goes FAL SE, and restarts from zero when EN is set to
TRUE again. The block uses T to time the starting and stopping of L-, D-, and E-qualified actions by comparing its
current value with Qual Time.

EN. Actionenablinginput. Setting EN TRUE zeroes and startsthe T timer, and setting it FAL SE stopsthe T timer,
which holdsitsvalue until restarted. The state of EN controls the running of the action, as shown in Block parameter
table.

Note A FALSE-to-TRUE transition on EN is parallel to the activation of astep in asequence, and a TRUE-
to-FAL SE transition is parallél to the step’s de-activation

AO to A7. Eight floating-point variables that can be incorporated into the structured text defining the action.
These variables can be inputs or outputs via the strategy.

WordO to Word1. Bitfields containing 16 digital variables, Bit0 to Bit15, that can be incorporated into the
structured text defining the action. These variables can be inputs or outputs via the strategy.
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’s RAM data.

m  NoAction. Asserted if the block cannot find the action named in ActName.

m  BadAcin. Asserted if an evauation error occurs during the running of the action.
]

Combined. TRUEif any alarmis active in the block. Adopts the same status message and priority number
asthe block’s highest priority active alarm.

Qual. (P(Initial)/N(Normal)/L (Limited)/D(Delayed)/E(Event)/F(Final)) The action qualifier. Qual specifies
when the action is to run during the time that the enabling input EN is TRUE, as shown in the figure below.

T

EN F
" T | .
P (Initial) —‘ | Run once, rising edge EN
F
T
N (Normal) Run repeatedly, whilst EN TRUE
Fo_ -
T
L (Limited) | Run repeatedly for QualTime after rising edge EN
F |
T
D (Delayed) | | Run repeatedly after delay QualTime till EN FALSE
P I
E (Event) | —‘ | Run once after delay QualTime
F | |
T
F (Final) | | H Run once, on falling edge EN
F | | |
—»! !
QualTime
JR— Tlme _>

QualTime. Time value associated with the L, D, and E action qualifiers, with units specified by TimeBase.
Qual Time specifies arunning time or delay for the action, and operates during the period that the EN parameter is
TRUE, as shown in the figure above.

TimeBase. (Secs/Ming/Hours) Specifiestime units for the T and Qual Time parameters.

A8 to A14. Seven floating-point variables that can be incorporated into the structured text defining the action.
These variables can be inputs or outputs via the strategy.

ByteO to Bytel. Two hitfields containing 8 digital variables, Bit0 to Bit7 that can be incoporated into the
structured text defining the action. These variables can be inputs or outputs via the strategy.

Implementation notes

If Act15a3w custom LIN blocks are included in the configuration, the block isincluded in the database as a foreign
template. The runtime database size isincreased by atemplate overhead of 922 bytes and by 170 bytes for each
instance of the control module.
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VLV3WAY: ACTION BLOCK WITH MULTIPLE WORD FIELDS

Block function

The WORD_ACT block allows a sequence-type ‘ Action’, separately created in the LINtools Engineering Studio, to
be run in the control strategy. Please refer to the LINtools Engineering Sudio help (Part no. RM 263 001 U055) for
detailed information on configuring Structured Text (ST) actions.

The block provides sets of digitals that can be used by the action, and fields specifying the action’s qualifier and
associated qualifier time (where appropriate). A digital input providesthe meansto enable the action, and the el apsed
time since the action was enabled is available as an output.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
ActName 8-character (max.) action name String
FileName 8-character (max.) filename String
T Elapsed time since EN parameter TRUE » O
EN Action enabling input T/F » |
Wordo o, 16-bit digital variables ABCD hex
Bit0 Digital 0 7F 1]
Bit1 Digital 1 T/F 2 D
Bit2 Digital 2 T7F 44
Bit3 Digital 3 T/F 18]
Bit4 Digital 4 7F 1]
Bit5 Digital 5 TF H2 c
Bit6 Digital 6 TF 4
Bit7 Digital 7 1/F 8]
Bit8 Digital 8 7F 1]
Bit9 Digital 9 T/F 42 B
Bit10 Digital 10 TF 4
Bit11 Digital 11 1/F 18]
Bit12 Digital 12 T7F 1]
Bit13 Digital 13 T/F |2 A
Bit14 Digital 14 TF 4
Bit15 Digital 15 T/F 48]
Byte0 & Bytel Digital variable bits (AB)CD hex »»
Bit0 Digital 0 T7F 1]
Bit1 Digital 1 TF 42 D
Bit2 Digital 2 7F -4
Bit3 Digital 3 T/F 8]
Bit4 Digital 4 7F 1]
Bit5 Digital 5 TF 42 C
Bit6 Digital 6 TF 4
Bit7 Digital 7 T/F 8]
Table 8-1: Block parameters
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Parameter Function Units Status
Alarms ABCD hex [ » 3 )
Software Block RAM data sumcheck error/network failure T/F
NoAction Unable to find named action T/F
BadActn Runtime evaluation error T/F
Combined OR-ing of all alarm bits T/F
Qual Action qualifier Enum
QualTime Qualifier time
TimeBase Time units for T and QualTime Enum

Table 8-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

ActName. Specifiesthe name of an action contained in afile called FileName.STO; FileNameis defined in the
next section.

Actions are stored in a compiled and resolved format in the .STO file.

FileName. Specifiesthe root name (with extension .STO) of the file containing the action specified by the
ActName parameter. FileName can be any valid filename. Note that the .STO file must reside on the E: drive of the
instrument.

T. Time elapsed since the action enable parameter (EN) became TRUE, in units specified by the TimeBase
parameter. The timer controlling T stops running when EN goes FAL SE, and restarts from zero when EN is set to
TRUE again. The block uses T to time the starting and stopping of L-, D-, and E-qualified actions by comparing its
current value with Qual Time.

EN. Actionenablinginput. Setting EN TRUE zeroes and startsthe T timer, and setting it FAL SE stopsthe T timer,
which holdsits value until restarted. The state of EN controls the running of the action, as shown in see Figure 8-1:.

Note A FALSE-to-TRUE transition on EN is parallel to the activation of astep in a sequence, and a TRUE-
to-FAL SE transition is parallel to the step’s de-activation.

WordO0 to Word31. 32 (thirty-two) Word fields containing 16-bit digital variables, Bit0 to Bit15, that can be
incorporated into the structured text defining the action. These variables can be inputs or outputs via the strategy.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data.

m  NoAction. Asserted if the block cannot find the action named in ActName.

m  BadAcin. Assertedif an evaluation error occurs during the running of the action.
]

Combined. Asserted if any alarm is active in the block. Adopts the same status message and priority
number as the block’s highest priority active alarm.

ByteO and Bytel. Two Bytefieldscontaining 8-bit digital variables, Bit0 to Bit7, that can beincorporated into
the structured text defining the action. These variables can be inputs or outputs via the strategy.

Qual. (P(Initial)/N(Normal)/L (Limited)/D(Delayed)/E(Event)/F(Final)). The action qualifier. Qual specifies
when the action is to run during the time that the enabling input EN is TRUE, as shown in see Figure 8-1..

QualTime. Time value associated with the L, D, and E action qualifiers, with units specified by TimeBase.
Qual Time specifies arunning time or delay for the action, and operates during the period that the EN parameter is
TRUE, as shown in see Figure 8-1:.

TimeBase. (SecsMing/Hours) Specifiestime units for the T and Qual Time parameters.
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APPLICATION NOTES

Thisblock is designed for use if multiple digital bit setsthat must be processed using an identical method. It offers
32 Word (16-bit) and 2 Byte (8-bit) fields that provide 528 digital input and/or output bits. Individually configuring
these bits would rapidly exceed the maximum Action code space.

The following Structured Text examplesillustrate the use of Logic operators for performing bitwise functions.

Example 1

Structured Text providing bitwise invert on 16 input bits.

(*

Provide a bitwise invert on 16 input bits
Wor do = 16 INPUT BITS

Wor d16 = 16 | NVERTED | NPUT BI TS

*)

Word16 := Word0 XOR 16#FFFF;

Example 2

Structured Text providing 16 individual start burner commands to 16 burners.

(*
Provide a start burner command for each of the 16 burners. Each single burner
is started [Start = True] if the specific burner enabled input is True and the

correspondi ng burner heat demand is above 10%

Wor d10 = 16 BURNER ENABLES [ TRUE = ENABLED]
Wor d11 = 16 BURNERS HEAT DEMANDS >10% [ TRUE = >10%
Wor d16 = 16 BURNER START COMVANDS [ TRUE = START]

*)

Wordi16 : = Wrdl0 AND Wor di11;

Function block memory use can be reduced in comparison to the use of multiple discrete Logic blocks, e.g. AND4,
OR4, etc., by configuring Actions using the principlesillustrated in the examples. When working with bit sets and
bitwise processing, subfield bussed wiring can provide afast and efficient way of making connectionsin the

database.
Function Wordn Wordn Wordn (Result)
INVERT (Xor) >0000 - >EFFF
>0004 - >FFFB
>3000 - >CFFF
>D3A7 - >2C58
AND >0000 >0000 >0000
>0OFFF >FFFO >0FF0
>D3A7 >2C58 >0000
>3000 >AFFF >2000
>FFFF >03B2 >03B2
Table 8-2: Block truth table example
HA084012 Chapter VALVE
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Implementation notes

If WORD_ACT custom LIN blocks are included in the configuration, the block isincluded in the database as a
foreign template. The runtime database sizeisincreased by atemplate overhead of 1284 bytes and by 170 bytes for
each instance of the Action block.
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CHAPTER 9 SIMPLE VARIABLE APPLICATION BLOCKS

The SIMPLE VARIABLE category of Application Function Block Templates provides the control strategy with functions for
defining specific type fields for Structured Text (ST), or Ladder Diagram actionsin a Sequence.
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VLV3WAY: BOOLEANS VARIABLE BLOCK

Block function

The BOOLEANS block supplies twenty Boolean type fields that can be used for any purpose, for example as
temporary variables for Structured Text (ST) or Ladder Diagram actions in a Sequence, separately created in
LINtools Engineering Studio (Part no. RM 263 001 U550), to be run in the strategy. Any one of the field valuesin
this block type can be connected to other fields of the sametype, linked to Text Variable string configured using the
User Screen Editor, and used to store the data that is mapped from a Modbus register configured using the Modbus
Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Val1 to Val20 Variable referenced by ST action, etc T/F [ )

Alarms ABCD hex [ » [ )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Example

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Val1l to Val20. Single boolean values for any purpose. Boolean values are single-bit, TRUE/FALSE (1 or 0).
Fields can be wired to and from other booleans, bits of subfields and from Alarms.

A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. This example shows the number ‘1’, setsfield TRUE in LINtools, assigned to a defined
block and field, see LINtools Help for Structured Text details.

sfc_con. Run: =0; (*stop & initialise sequence*)
bool eans. Val 1: =1; (*Show sequence i s conpl ete*)

Tip! In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical
comparison functions, e.g. = (Equal), < (Less Than), > (Greater Than), <= (Less Than Or Equal To),
>= (Greater Than Or Equal To), <> (Not Equal), isused to compare the result for a particular scenario.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m Software. Sumcheck error in block’'s RAM data.

m  Combined. TRUEIf any alarmisactivein the block. Adopts the same status message and priority number
asthe block’s highest priority active alarm.
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VLV3WAY: BYTES VARIABLE BLOCK
UBYTES: UNSIGNED BYTES VARIABLE BLOCK

Block function

The BY TES block and UBY TES block supply twenty Byte type fields and Unsigned Byte type fiel ds respectively,
that can be used for any purpose, for example as temporary variables for Structured Text (ST) or Ladder Diagram
Actionsin a Sequence, separately created in LINtools Engineering Studio (Part no. RM 263 001 U550), to berunin
the strategy. Any one of the field values in this block type can be connected to other fields of the same type, linked
to Text Variable string configured using the User Screen Editor, and used to store the data that is mapped from a
Modbus register configured using the Modbus Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Vall to Val20 Variable referenced by ST action, etc T/F P

Alarms ABCD hex [ » I )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

Val1 to Val20. Single byte valuesfor any purpose. These values are signed 8-bit values from -128 to 127 in
the BY TES block and unsigned 8 bit values from 0 to 255 in the UBY TES block. Fields can be wired to and from
other byte fields and ubyte fields respectively.

Example
A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block

parameter, shown below. This example shows the number ‘100" assigned to a defined block and field, see LINtools
Help for Structured Text details.

bytes. Val 1 : =100

Note In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical comparison
functions, e.g. = (Equdl), < (Less Than), > (Greater Than), <= (Less Than Or Equal To), >= (Greater Than Or
Equal To), <> (Not Equal), is used to compare the result for a particular scenario.

HA084012 Chapter VALVE
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data

m  Combined. TRUEIf any aarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.
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VLV3WAY: DATES VARIABLE BLOCK

Block function

The DATES block supply twenty Date type fieldsin the DD/MM/Y'Y format, that can be used for any purpose, for
example as temporary variables for Structured Text (ST) or Ladder Diagram Actions in a Sequence, separately
created in LINtools Engineering Studio (Part no. RM 263 001 U550), to be run in the strategy. Any one of the field
valuesin this block type can be connected to other fields of the same type, linked to Text Variable string configured
using the User Screen Editor, and used to store the data that is mapped from a Modbus register configured using the
Modbus Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Val1 to Val20 Variable referenced by ST action, etc T/F [ )

Alarms ABCD hex [ » [ )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Dbase, Block, Type. See section 1.3 of this document(Control Modules User Guide, HA084012) 082 375
U003, for details of these ‘header’ fields.

Val1l to Val20. Single valuesfor any purpose. These values are date values in the DD/MM/YY format.
Example

A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. Thisexample showsthetime‘01/07/07" assigned to adefined block and field, see LINtools
Help for Structured Text details.

dates.Vall :="01/07/07"

Tip! In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical
comparison functions, e.g. = (Equal), < (Less Than), > (Greater Than), <= (Less Than Or Equal To),
>= (Greater Than Or Equal To), <> (Not Equal), isused to compare the result for a particular scenario.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m Software. Sumcheck error in block’'s RAM data.

m  Combined. TRUEIf any alarmisactivein the block. Adopts the same status message and priority number
asthe block’s highest priority active alarm.
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VLV3WAY: INTEGER VARIABLE BLOCK
UINTEGERS: UNSIGNED INTEGER VARIABLE BLOCK

Block function

The INTEGERS block and UINTEGERS block supply twenty Integer type fields and Unsigned Integer type fields
respectively, that can be used for any purpose, for example astemporary variablesfor Structured Text (ST) or Ladder
Diagram Actionsin a Sequence, separately created in LINtools Engineering Studio (Part no. RM 263 001 U550), to
beruninthestrategy. Any one of thefield valuesin this block type can be connected to other fields of the sametype,
linked to Text Variable string configured using the User Screen Editor, and used to store the datathat is mapped from
aModbus register configured using the Modbus Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Vall to Val20 Variable referenced by ST action, etc T/F P

Alarms ABCD hex [ » I )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

Val1l to Val20. Singlevaluesfor any purpose. The values range from -32768 to 32767 in the Integers block,
and 0 to 65535 in the Unsigned Integers block, see LINtools Help for Structured Text details.

Example
A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block

parameter, shown below. This example shows the number ‘12’ assigned to a defined block and field, see LINtools
Help for Structured Text details.

integers.Val 15 : = 12;
rcp_line. Reci peNo : = integer. Val 15;

Note In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical comparison
functions, e.g. = (Equal), < (Less Than), > (Greater Than), <= (Less Than Or Equal To), >= (Greater Than Or
Equal To), <> (Not Equal), is used to compare the result for a particular scenario.

HA084012 Chapter VALVE
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data

m  Combined. TRUEIf any aarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.
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VLV3WAY: LONGS VARIABLE BLOCK
ULONGS: UNSIGNED LONGS VARIABLE BLOCK

Block function

The LONG block and ULONG block supply twenty Long Integer type fields and Unsigned Long Integer type fields
respectively, that can be used for any purpose, for example astemporary variablesfor Structured Text (ST) or Ladder
Diagram Actionsin a Sequence, separately created in LINtools Engineering Studio (Part no. RM 263 001 U550), to
beruninthestrategy. Any one of thefield valuesin this block type can be connected to other fields of the sametype,
linked to Text Variable string configured using the User Screen Editor, and used to store the datathat is mapped from
aModbus register configured using the Modbus Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Vall to Val20 Variable referenced by ST action, etc T/F P

Alarms ABCD hex [ » I )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

Val1 to Val20. Singlevaluesfor any purpose, see LINtools Help for Structured Text details.
Example

A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. This example shows the number ‘1234567890 assigned to a defined block and field, see
LINtools Help for Structured Text details.

| ongs. Val 15: =1234567890;
rcp_l i ne. Reci peNo : = | ongs. Val 15;

Note In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical comparison
functions, e.g. = (Equdl), < (Less Than), > (Greater Than), <= (Less Than Or Equal To), >= (Greater Than Or
Equal To), <> (Not Equal), is used to compare the result for a particular scenario.

HA084012 Chapter VALVE
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data

m  Combined. TRUEIf any aarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.
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VLV3WAY: SINGLES VARIABLE BLOCK

Block function

The SINGLES block supplies twenty single-precision floating-point type fields that can be used for any purpose, for
example as temporary variables for Structured Text (ST) or Ladder Diagram Actions in a Sequence, separately
created in LINtools Engineering Studio (Part no. RM 263 001 U550), to be run in the strategy. Any one of the field
valuesin this block type can be connected to other fields of the same type, linked to Text Variable string configured
using the User Screen Editor, and used to store the data that is mapped from a Modbus register configured using the
Modbus Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Val1 to Val20 Variable referenced by ST action, etc T/F [ )

Alarms ABCD hex [ » [ )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Example

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Val1l to Val20. Singlevaluesfor any purpose. The Single-Precision floating point values are stored as 32 bits.
Fields can be wired in and out, to other single-precision floating points, bits of subfields and from Alarms, see
LINtools Help for Structured Text details.

A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. This example shows the number *0.00358' assigned to a defined block and field, see
LINtools Help for Structured Text details.

singles.Vall := 0.00358

Tip! In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical
comparison functions, e.g. = (Equal), < (Less Than), > (Greater Than), <= (Less Than Or Equal To),
>= (Greater Than Or Equal To), <> (Not Equal), isused to compare the result for a particular scenario.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data

m  Combined. TRUEIf any alarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.
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VLV3WAY: CHARACTER STRING VARIABLE BLOCK

Block function

The STRINGS block supplies twenty 8-character string type fields that can be used for any purpose, for example as
temporary variables for Structured Text (ST) or Ladder Diagram Actions in a Sequence, separately created in
LINtools Engineering Studio (Part no. RM 263 001 U550), to be run in the strategy. Any one of the field valuesin
this block type can be connected to other fields of the sametype, linked to Text Variable string configured using the
User Screen Editor, and used to store the data that is mapped from a Modbus register configured using the Modbus
Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Val1 to Val20 Variable referenced by ST action, etc T/F [ )

Alarms ABCD hex [ » [ )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Example

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Val1l to Val20. Single valuesfor any purpose. These are a maximum 8-character string values, see LINtools
Help for Structured Text details.

A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. Thisexample showsthe phrase‘Batch 7' assigned to adefined block and field, see LINtools
Help for Structured Text details.

strings.Val 17 := "Batch 7";
recordl. Caption := strings.Val 17;

Tip! In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical
comparison functions, e.g. = (Equal), < (Less Than), > (Greater Than), <= (Less Than Or Equal To),
>= (Greater Than Or Equal To), <> (Not Equal), isused to compare the result for a particular scenario.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data

m  Combined. TRUEIf any alarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.
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VLV3WAY: 16-BIT SUBFIELD VARIABLE BLOCK
SUBFIELD16S:8-BIT SUBFIELD VARIABLE BLOCK

Block function

The SUBFIELD16S block and SUBFIELD8S block supply twenty 16-bit subfield types and 8-bit subfield types
respectively, that can be used for any purpose, for example astemporary variablesfor Structured Text (ST) or Ladder
Diagram Actionsin a Sequence, separately created in LINtools Engineering Studio (Part no. RM 263 001 U550), to
beruninthestrategy. Any one of thefield valuesin this block type can be connected to other fields of the sametype,
linked to Text Variable string configured using the User Screen Editor, and used to store the datathat is mapped from
aModbus register configured using the Modbus Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Vall to Val20 Variable referenced by ST action, etc T/F P

Alarms ABCD hex [ » I )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

Val1 to Val20. Singlevaluesfor any purpose. Each value provides a simple 16-bit and 8-bit TRUE/FALSE
reading respectively, see LINtools Help for Structured Text details.

Example
A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. This example shows that various bits, or complete bytes or words, have been assigned to a
defined block and field, see LINtools Help for Structured Text details.
subl6bit. Val 1: =16#F31B;
subl6bit. Val 2: =1;
sub16bit. Val 3. bit0: =1;
sub8bi t. Val 1: =16#0F;
sub8bit. Val 2: =2#01101011;
sub8bi t. Val 3. bi t 0: =1;
Note In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical comparison
functions, e.g. = (Equal), < (Less Than), > (Greater Than), <= (Less Than Or Equal To), >= (Greater Than Or
Equal To), <> (Not Equal), is used to compare the result for a particular scenario.
HA084012 Chapter VALVE
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data

m  Combined. TRUEIf any aarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.
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VLV3WAY: TIMES VARIABLE BLOCK

Block function

The TIMES block supplies twenty Time type fieldsin the HH:MM:SS format, for example as temporary variables
for Structured Text (ST) or Ladder Diagram Actionsin a Sequence, separately created in LINtools Engineering
Studio (Part no. RM 263 001 U550), to be run in the strategy. Any one of the field values in this block type can be
connected to other fields of the same type, linked to Text Variable string configured using the User Screen Editor,
and used to store the data that is mapped from a Modbus register configured using the Modbus Tools.

Note Older LIN based Instruments may be configured using the T500/T550 LINtools software, refer to the
T500/T550 LINtools Product Manual (Part no. HA 082 377 U999).

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Val1 to Val20 Variable referenced by ST action, etc T/F [ )

Alarms ABCD hex [ » [ )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Val1l to Val20. Single valuesfor any purpose. These values are time values in the HH:MM:SS format.
Example

A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. Thisexample showsthetime‘14:00:00" assigned to adefined block and field, see LINtools
Help for Structured Text details.

tinmes.Vall :="14:00: 00"

Tip! In ST expressions, use Assign, :=, to configure a defined field with a specified value. The logical
comparison functions, e.g. = (Equal), < (Less Than), > (Greater Than), <= (Less Than Or Equal To),
>= (Greater Than Or Equal To), <> (Not Equal), isused to compare the result for a particular scenario.

Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m Software. Sumcheck error in block’'s RAM data.

m  Combined. TRUEIf any alarmisactivein the block. Adopts the same status message and priority number
asthe block’s highest priority active alarm.
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WIDESTR24S: 20 VARIABLES X 24 CHARACTERS BLOCK
WIDESTR128S: 4 VARIABLES X 128 CHARACTERS BLOCK
WIDESTR510: 1 VARIABLE X 510 CHARACTERS BLOCK

Block function

The WIDESTR24S block, WIDESTR128S block and WIDESTR510 block supply twenty, four and one Character
type fields respectively, that can be used for any purpose, for example as temporary variables for Structured Text
(ST) or Ladder Diagram Actionsin a Sequence, separately created in LINtools Engineering Studio. The field values
in this block type cannot be connected to other fields.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Vall to Val20 Variable referenced by ST action, etc Characters

Alarms ABCD hex [ » [ )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

WIDESTR24S
Val1l to Val20. Twenty x 24 character values for any purpose. These values are sequences of 24 unicode
characacters. These fields cannot currently be wired.

WIDESTR128S
Vall to Val4. Four x 128 character values for any purpose. These values are sequences of 128 unicode
characacters. These fields cannot currently be wired.

WIDESTR510
Val. Onex 510 character value for any purpose. This valueis asequence of 510 unicode characacters. These
fields cannot currently be wired.

Example
A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. This example shows assignment of thetext ‘aBcXYz'. See LINtools Help for Structured
Text details

wi destr24s.Vall : ="aBcXYz";

Note In ST expressions, use Assign ‘:=" to configure adefined field with a specified value.
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data or caching error.

m  Combined. TRUEIf any aarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.
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VLV3WAYEQ48S5:20 VARIABLES X 48 BYTES BLOCK
BYTESEQ256S: 4 VARIABLES X 256 BYTES BLOCK
BYTESEQ1020: 1 VARIABLE X 1020 BYTES BLOCK

Block function

The BY TESEQ48S block, BY TESEQ256S block and BY TESEQ1020 block supply twenty, four and one Byte-
Sequencetypefieldsrespectively, that can be used for any purpose, for example astemporary variablesfor Structured
Text (ST) or Ladder Diagram Actionsin a Sequence, separately created in LINtools Engineering Studio. The field
valuesin this block type cannot be connected to other fields.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status

Vall to Val20 Variable referenced by ST action, etc Bytes

Alarms ABCD hex [ » [ )
Software Block RAM data sumcheck error/network failure T/F
Combined OR-ing of all alarm bits T/F

Table 9-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

BY TESEQ48S
Val1 to Val20. Twenty x 48 byte-sequence valuesfor any purpose. These values are sequence of 48 bytes, each
of which isavalue between 0-255. These fields currently cannot be wired.

BY TESEQ256S
Val1 to Vald. Four x 256 byte-sequence valuesfor any purpose. These values are sequence of 256 bytes, each
of which isavalue between 0-255. These fields currently cannot be wired.

BYTESEQ1020
Val. Onex 1020 byte-sequence value for any purpose. Thisvalueisasequence of 1020 bytes, each of whichisa
value between 0-255. These fields currently cannot be wired.

Note: It isnot possible to enter non-printable characters directly from a data entry window, e.g. using LINtools.
For example <carriage return><linefeed> is only permitted when encoded as $R$L.

Example
A Structured Text Action, as generated in LINtools, or as part of a User Screen, can be used to set a defined block
parameter, shown below. This example shows assignment of the text ‘xyz’ and includesan ‘STX’ and ‘ETX’
character. See LINtools Help for Structured Text details.

byt eseq48s. Val 1 : =" $02xyz$03”;

Note: In ST expressions, use Assign ‘:=" to configure adefined field with a specified value.
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Alarms. See section 1.4 of this document(Control Modules User Guide, HA084012) for ageneral description of
the Alarmsfield.

m  Software. Sumcheck error in block’'s RAM data or caching error.

m  Combined. TRUEIf any aarmisactivein the block. Adopts the same status message and priority number
as the block’s highest priority active alarm.

Chapter VALVE
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CHAPTER 10 TIMING APPLICATION BLOCKS

The TIMING category of Application Function Block Templates provides the control strategy with functions for
timing and simple Programmer operations.

HA084012U003 Chapter 10
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VLV3WAY: DIGITAL DELAY EIGHT FIELDS

Block function

( Disable )

<

Y

Compare

CurrCond

LastCond

( OnDelay )
Y

A

( InitLast )

Inx@—»—o
o > Out

1 —O

Figure 10-1: Block schematic

The DGDELAY 8 block generates delayed outputs. The block allows eight digital inputsto be delayed by use of two
- On and Off - separately adjustable delays. Each type of delay and therefore its associated delay valueis common to
all alarms. Each alarm can be masked (turned off) by a corresponding Disable bit. A Not_Out field is also available

to provide a complementary delayed output.

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum 0
In Digital inputs from control strategy CD hex »»

Bit0 Digital 0 T/F

Bit1 Digital 1 T/F

Bit2 Digital 2 T/F

Bit3 Digital 3 T/F

Bit4 Digital 4 T/F

Bit5 Digital 5 T/F

Bit6 Digital 6 T/F

Bit7 Digital 7 T/F

(o000 000 0 o]

Disable Output disabling bits (ABCD hex o » [

Bit0 Digital 0 TF 7]

Bit1 Digital 1 T/F 42

Bit2 Digital 2 TF 44 D

Bit3 Digital 3 T/F 48]

Bit4 Digital 4 TF 7]

Bit5 Digital 5 TF 42

Bit6 Digital 6 TF {4 C

Bit7 Digital 7 T/F 48]

All Digital 8 TF 7]

148
18]

OnDelay On timer delay setting Secs [ )
OffDelay Off timer delay setting Secs »»

Table 10-1: Block parameters

HA084012
Issue 9 January 2018

Chapter VALVE
Page VLV3WAY - 3



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

Parameter Function Units Status
Initial Initialises outputs CD hex 'l
Bit0 Digital 0 T/F
Bit1 Digital 1 T/F
Bit2 Digital 2 T/F
Bit3 Digital 3 T/F
Bit4 Digital 4 T/F
Bit5 Digital 5 T/F
Bit6 Digital 6 T/F
Bit7 Digital 7 T/F
(0000000 0]
Alarms ABCD hex [(» 3 )
Software Block RAM data sumcheck error/network failure T/F
EvalFail Block evaluation error T/F
Combined OR-ing of all alarm bits T/F
In(il;}rrn:? Alarm delay timers Secs
Current Current condition flags CD hex
Last Last condition flags CD hex
Out Delayed outputs CD hex
Not_Out Complementary delayed outputs CD hex
Status (O)D hex
NewCond New condition flag T/F
Combined OR-ing of all output bits T/F |
e 2000000
Options (C)D hex
AckNew Resets Status.NewCond T/F
InitLast Forces Last to be the inverse of Current T/F

I
oo 00000 0|

Table 10-1: Block parameters

Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

In. Bitfield indicating the actual state of the eight field input connections.

Disable. Disabling (masking) fields. A TRUE on any input turns of f the named output. A Disable.All bit is provided
to mask all outputs collectively.

Initial. Bitfield providing an override for the outputs when Options.InitLast is used (e.g. wired in from

<HeaderBlock>.Satus. TmpFail) allowing the block outputs to be initialised to preset values.

Alarms.

m  Software. Sumcheck error in block’'s RAM data.

m  EvalFail. Evaluation failurein block’sinternal logic.

m  Combined. TRUE if any alarm is active in the block. Adopts the same status message and priority number
asthe highest priority active alarm in the block.

Chapter VALVE
Page VLV3WAY - 4
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InOTmr to InZTmr. Delay timers. Every timetheblock is processed Current is updated with the current condition
based upon In and disables. If Current isdifferent from Last, the appropriate InxTnr field isloaded with the value of
OnDélay (if Current is TRUE) or OffDelay (if Current is FALSE). When the timer has reached zero, the output is
updated from Current.

Current. This subfield showswhich input is set after all disables have been taken into consideration.
Last. This subfield shows the status of Current at the previous iteration.

Out. This subfield shows the output status after the time delays and the disables have been applied. If the
corresponding input has changed state before the associated timer has elapsed, the InxXTnr field isloaded with the
opposite delay value and the timing is restarted.

Timer Restarted

Current

Out

—»! | —» —»! —»!
OnDelay OffDelay OnDelay OffDelay

Status. Subfield reflecting the status of the alarm processing

m  NewCond. Whenever an output changes from FAL SE to TRUE, this bit is set TRUE. Status.NewCond can
be reset by setting Options.AckNew TRUE. To get automatic reset after one database scan, wire
Options.AckNew to Status.NewCond.

m  Combined. ‘'OR’ of al Out hits.
Options. Bitfield for selecting the different operational options of the block.
B AckNew. Resets Satus.NewCond.
m InitLast. Setting this bit TRUE forces Last to be theinverse of Current. This feature could be useful at start-
up.
Implementation notes

If DGDELAY 8 control modules are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by atemplate overhead of 1800 bytes and by 154 bytes for each
instance of the control module.

Note For this application module please refer to factory.
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CHAPTER 11 CONTROL MODULE BLOCKS

Thistable shows the supervisory computer graphic objects that map on to the general control module types. Some of

the graphic objects can be used with more than one function block type. The v symbols are provided to show the

valid permutations.

Block Type/ AnManSt DgManSt
Supervisory computer HA084012U305 HA084012U306
graphic object Issue 2 Issue 2
CtlFpAA
HA084012U301
Issue 2 / /
CtlFpAB
HA084012U302
Issue 2 /
CtlicnAA
HA084012U303 / /
Issue 2
CtlicnAB
HA084012U304 / D
Issue 2
Table 11-1: Supported block permutations
HA084012U003 Chapter 11
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VLV3WAY: CTLFPAA CONTROL GRAPHIC OBJECT

Runtime
Mode
Manual, Maint, Auto
ALM
Device State Device Interlocked
Open, Closed,
Unknown, LSFault
Alarms
Eaceplate Template
Hardware Fault Hardware
Limit Switch Fault LSFault
Discrepancy Discrep
Soft Buttons
Auto = A
Manual = M
Reset = R REZEY
Configuration
Dynamo Properties |
Enter Tag | NODE:TAG |
Enter Security Area | “OPERATOR”
Enter Prompt String | “AMR”
Name: | CtIFpAA OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.

Enter Security Area:

Specifies the security area that the operator must have access rights to in
order to be able to use the soft buttons. String must be in quotation marks.

Enter Prompt String:

Specifies the soft buttons for which a confirmation prompt is required.
Contained within quotation marks are the key letters for each button where
confirmation is required.

Table 11-1: Dynamo Properties

HA084012
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VLV3WAY: CTLFPAB CONTROL GRAPHIC OBJECT

Runtime
Mode
Manual, Maint, Auto \
/ Device Interlocked
Demand /
True, False I
\ Alarms
Eaceplate Template
Hardware Fault Hardware
Discrepancy Discrep
Soft Buttons
Start = S
Stop = P
Auto = A \ RESET
Manual = M
Reset = R START
Configuration
Dynamo Properties |
Enter Tag | NODE:TAG |
Enter Security Area | “OPERATOR”
Enter Prompt String | “ SPAMR”
False Text: | STOP
True Text: | START
Name: | CtIFpAB OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.

Specifies the security area that the operator must have access rights to in order to be

Enter Security Area: able to use the soft buttons. String must be in quotation marks.

Specifies the soft buttons for which a confirmation prompt is required. Contained

Enter Prompt String: within quotation marks are the key letters for each button where confirmation is
required.

False Text: Specifies the text that appears on the stop soft button.

True Text: Specifies the text that appears on the start soft button.

Table 11-1: Dynamo Properties
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VLV3WAY: CTLICNAA CONTROL GRAPHIC OBJECT

Runtime

State
Red
Green
Yellow
Grey
Flashing

Stopped
Running

Starting, Stopping /
Not Communicating \
Unacknowledged Alarm

S|

Interlocked Discrepancy Mode
M

A
I/M (Blue Background)

Background
XISM T Biue

100 Transparent

Line 1 /
Line 2

Manual
Auto
Maintenance mode

Maintenance mode
Normal

Thisicon isavailable in a number of orientations. These are collected within a common dynamo library, ICN_CT.
The dynamos are named as indicated below.

Dynamo name

Function

CTLICNAA

oM@

0.00
BARG

LCV
100

Table 11-1: Typical graphic object
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Configuration

Dynamo Properties [ |

Enter Tag | NODE:TAG | -
Line 1 | LCv |
—

el Dynamo Properties |

Entel
Enter Fac

Enter Prt

Name: | CtlicnAA

Enter Faceplate Nickname | TWS_FP

Enter Faceplate BDF Filename | CTLFPAA
Enter Prm Page Security Area

Enter Prm Page BDF Filename | AMS

LinellLCV | -

v
Name: | CtlicnAA OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.
Line 1/Line 2: Textural control module tag or description.

Enter Faceplate Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module faceplate. String must be in quotation marks.

Enter Faceplate Nickname:

Specifies an alias name to the faceplate. The supervisory computer ensures that no
two faceplates with the same alias may be simultaneously displayed.

Enter Faceplate BDF Filename:

Specifies the file that is activated as the control module faceplate.

Enter Prm Page Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module engineer page. String must be in quotation marks.

Enter Prm Page BDF Filename:

Specifies the file that is activated as the control module engineer page.

Table 11-2: Dynamo Properties
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VLV3WAY: CTLICNAB CONTROL GRAPHIC OBJECT

Runtime
Interlocked Discrepancy Mode
M = Manual
A = Auto
I/M (Blue Background) = Maintenance mode
Demand Description | Background
\ = Transparent = Normal
CLOSE Blue = Maintenance mode
L ~ |
LCV | ~__Demand
Line 1 100 Red = False
/ Green = True
Line 2

Thisicon isavailablein anumber of orientations. These are collected within acommon dynamo library, ICN_CT. The dynamos
are named as indicated below.

Dynamo name Function
M
CTLICNAB @
LCV
100

Table 11-1: Typical graphic object
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Configuration

Dynamo Properties [ |

Enter Fa
Entel
Enter Fac

Enter Prt

CtlicnAB

Enter Tag | NODE:TAG | -
Line 1 | LCv |
—

Dynamo Properties |

Enter Faceplate Security Area | “” -~
Enter Faceplate Nickname | TWS_FP
Enter Faceplate BDF Filename | CTLFPAB

Enter Prm Page Security Area

|

Name:
Enter Prm Page BDF Filename | AMS
True Demand Text: | OPEN
False Demand Text: | CLOSE >
Name: | CtlicnAB OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.
Line 1/Line 2: Textural control module tag or description.

Enter Faceplate Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module faceplate. String must be in quotation marks.

Enter Faceplate Nickname:

Specifies an alias name to the faceplate. The supervisory computer ensures that no
two faceplates with the same alias may be simultaneously displayed.

Enter Faceplate BDF Filename:

Specifies the file that is activated as the control module faceplate.

Enter Prm Page Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module engineer page. String must be in quotation marks.

Enter Prm Page BDF Filename:

Specifies the file that is activated as the control module engineer page.

True Demand Text:

Specifies the text that appears on the open demand.

False Demand Text:

Specifies the text that appears on the close demand.

Table 11-2: Dynamo Properties
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VLV3WAY: ANALOGUE MANUAL STATION BLOCK

Block function

( OpLimPos )

( DscrpTim )

( ClLimPos )

OpLimSw
Evaluate

vy

Auto

& Availble
NotAvaill 7y

A

- State
CILimSw

Yy

A

( SetDscrp )

Evaluate
Discrep

CCDiscrep ) Cm% Discrep
A

\

A

(InlckVaIS ) CInIckVaIP )

IntlockP
IntlockS 5

Man/Maint

Set
Reset

»( Demand

-

»—0
O IntlockP
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Figure 11-1: Block schematic

Limit by HL, LL

Thisblock generates ademand to asingleinput anal ogue device. Where the device has dual limit switches, the block

derives adevice state that is used to evaluate a discrepancy.

In manual mode, the analogue demand may be set within configured limits by an operator. In automatic mode, the
anal ogue demand may be set within configured limits by a controlling sequence or other analogue device user.
Maintenance mode is often used to indicate caution in operation but functions identically to manua mode.
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (8]
Mode Current operating mode Enum
ModeAct Mode active CD hex » 1
ManAct Manual mode active T/F
MaintAct Maintenance mode active T/F
AutoAct Auto mode active T/F |
[0 000000 0]
OpLimSw Open limit switch T/F [l
ClLimSw Closed limit switch T/F [
OpLimPos Open limit position Eng P
ClLimPos Closed limit position Eng D
HR, LR Demand high and low range Eng »
HL, LL Demand high and low limit Eng y
AutoDmnd Automatic demand Eng »
IntlockP Primary interlock CD hex P
1Lk0 Primary interlock #0 T/F
1lk1 Primary interlock #1 T/F
1lk2 Primary interlock #2 T/F
1k3 Primary interlock #3 T/F
1lk4 Primary interlock #4 T/F
1k5 Primary interlock #5 T/F
1lk6 Primary interlock #6 T/F
1k7 Primary interlock #7 T/F
(0000000 0]
InlkValP Primary interlock value Eng D
IntlockS Secondary interlock CD hex »»
1Lk Secondary interlock #0 T/F
1lk1 Secondary interlock #1 T/F
1lk2 Secondary interlock #2 T/F
1lk3 Secondary interlock #3 T/F
1lk4 Secondary interlock #4 T/F
1k5 Secondary interlock #5 T/F
1lk6 Secondary interlock #6 T/F
1lk7 Secondary interlock #7 T/F
Table 11-1: Block parameters [2ocoo0o o]
Chapter VALVE HA084012
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Parameter Function Units Status
InlkValS Secondary interlock value Eng N
Claim Resource management claims CD hex »y

Usr0 Claim #0 T/F

Usr1 Claim #1 T/F

Usr2 Claim #2 T/F

Usr3 Claim #3 T/F

Usrd Claim #4 T/F

Usr5 Claim #5 T/F

Usré Claim #6 T/F

Usr7 Claim #7 T/F

oo o000 0 o

Acks Resource management acknowledgements CD hex [(» @
Usr0 Acknowledgement #0 T/F
Usr1 Acknowledgement #1 T/F
Usr2 Acknowledgement #2 T/F
Usr3 Acknowledgement #3 T/F
Usrd Acknowledgement #4 T/F
Usr5 Acknowledgement #5 T/F
Usré Acknowledgement #6 T/F
Usr7 Acknowledgement #7 T/F
(o000 0000 o]
Alarms [ » @ &)
Software Block RAM data sumcheck error/network failure T/F
EvalFail Evaluation failure in block’s internal logic T/F
Hardware I/0 hardware fault T/F
LSFault Limit switch fault T/F
Discrep Latched discrepancy T/F
Combined OR-ing of all alarm bits T/F
Demand Position demand Eng L »
DscrpTmr Discrepancy countdown timer Secs [(» [ ®
DscrpTim Discrepancy (travel) time Secs P
PulseTim Output pulse time Secs »»
StateAct CD hex [(» [
Open Open position T/F
Closed Closed position T/F
Opening Opening position T/F
Closing Closing position T/F
LSFault Limit switch fault position T/F
Unknown Unknown position T/F

(oo o000 0 o]

Table 11-1: Block parameters
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Parameter Function Units Status
Status Operational status bitfields ABCD hex 'l

CDiscrep* Current discrepancy T/F _T

AuDiscrp* Cannot respond to automatic control T/F 42

Intlcked* Interlocked TF 44 D

Trvlling* Travelling T/F —ﬁ

Bit4 Open position TF 1]

Bit5 Closed position T/F 42

Bit6 Opening position TF 44 c

Bit7 Closing position T/F 8]

Bit8 Limit switch fault position T/F 1]

Bit9 Unknown position T/F 42

Bit10 TF 44 B

Bit11 T/F 8]

Bit12 T/F 1]

Bit13 T/F 42

Bit14 T/F 44 A

Discrep* Latched discrepancy T/F —ﬁ
Hardware I/0 hardware failure input CD hex 'l

Bit0 Hardware failure #0 T/F

Bit1 Hardware failure #1 T/F

Bit2 Hardware failure #2 T/F

Bit3 Hardware failure #3 T/F

Bit4 Hardware failure #4 T/F

Bit5 Hardware failure #5 T/F

Bit6 Hardware failure #6

Bit7 Hardware failure #7

(0000000 0a]

Options Optional configuration bitfields ABCD hex »»
AuDmdTrk AutoDmnd track Demand when not Auto TF 1]
SetDscrp Set discrepancy alarm TF 42
EnaLimSw Enable limit switch logic TF 44 b
Availl User device available #1 T/F 48]
Avail2 User device available #2 TF 711
NotAvaill User device not available #1 T/F 42
NotAvail2 User device not available #2 TF 44 c
Bit7 User option #7 T/F 48]
Bit8 User option #8 TF 711
Bit9 User option #9 T/F 42
Bit10 User option #10 T/F 44 B
Bit11 User option #11 T/F 8]
Bit12 User option #12 T/F 1]
Bit13 User option #13 T/F 42
Bit14 User option #14 T/F 44 A
Bit15 User option #15 T/F 8]

Table 11-1: Block parameters
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Parameter Function Units Status
Reset Reset latched discrepancy T/F N
Availble Available for automatic control T/F [(» [
FpltType Supervisory faceplate type String

Param1 User parameter # 1 Eng P

Param2 User parameter # 2 Eng [ )

* Input wiring will disrupt the normal operation of the block

Table 11-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

Mode. (Manual/Maint/Auto). Selects current operating mode.

AutoDmnd. Automatic Demand. Controls the demand in Automatic mode.

OpLimPos. Open Limit Position. Sets the demand at which the device should assert its open limit switch.
CILimPos. Closed Limit Position. Sets the demand at which the device should assert its close limit switch.

HR, LR. Demand High and Low Ranges. Defines the upper and lower bound for the OpLimPos, CILimPaos, HR,
LR, HL, LL, AutoDmnd, InlkValP, InlkValS and Demand fields. Does not limit the value of the bounded fields.

HL, LL. Highand Low Limit for the Demand field. Demand limits are active in all modes of operation.

IntlockP. Primary Interlock. Asserted if one or more of the bits are set TRUE; usually viadigital inputs from the
strategy.

InlkValP. Primary Interlock Value. Controlsthe demand when the primary interlock is asserted, regardless of the
secondary interlock.

IntlockS. Secondary Interlock. Asserted if one or more of the bits are set TRUE and the primary interlock is not
asserted.

InlkValS. Secondary Interlock Value. Controls the demand when the secondary interlock is asserted.

Claims. Used to request sole control of the analogue device. The analogue device resource may be controlled by
up to eight sequences or other analogue device users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

Alarms.

Software. Sumcheck error in block’s RAM data.

EvalFail. Evaluation failurein block’sinternal logic.

Hardware. Hardware failure flagged by an input or output block associated with the anal ogue device.
LSFault. Limit switchesindicate analogue device is both *Open’ and ‘ Closed'.

Discrep. Anaogue device has not responded to the demand or has moved off its limit. Alarm is latched.

Combined. TRUE if any alarm is active in the block. Adopts the same status message and priority number
as the highest priority active alarm in the block.

Demand. Maintained demand for the position of the analogue device.

DscrpTmr. Discrepancy Timer. Internally set to the discrepancy time on demand change. The discrepancy alarm
israised if thistimer counts down to zero and the anal ogue device has not reacted to the demand.

DscrpTim. Discrepancy Time. Thetime given to the anal ogue device to react before adiscrepancy alarmisraised.

State. (Open/Closed/Opening/Closing/L SFault/Unknown). Current anal ogue device state. Derived from the limit
switches. Opening and closing are never displayed.

HA084012 Chapter VALVE
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Status. Thishitfield shows the status of the anal ogue device.
m  CDiscrep. Current Discrepancy. TRUE when the analogue device is actually in discrepancy.

m  AuDiscrp. Automatic Discrepancy. TRUE when the analogue device is not available. May be used by a
controlling sequence or other analogue device users to determine if the automatic demand is active.

Inticked. TRUE indicates an asserted interlock.

Trvlling. Internal flag asserted when analogue device travelling.

Discrep. Latched TRUE when the analogue deviceisin discrepancy. Set FALSE during the reset action.
Bit4-Bit14. Optional status bits. Associates additional Boolean data with the analogue device.
Hardware. Assertshardware alarm if one or more of the bits are TRUE.

Options. Thisbitfield allows inputs to control the operation of the analogue device.

m  AuDmdTrk. TRUE forces the automatic demand to track the demand when not operating in auto or when
interlocked.

m  SetDscrp. TRUE assertsthe discrepancy alarm regardless of the demand and the limit switches. Allows
external logic to extend the discrepancy functionality. Internally set FALSE after the reset action.

EnalimSw. FAL SE disables the limit switch discrepancy logic.

Avail1,Avail2. FALSE preventsthe block from signalling that it is available for automatic control.
NtAvail1,NtAvail2. TRUE preventsthe block from signalling that it is available for automatic control.
Bit7-Bit15. Optional option bits. Associates additional Boolean datawith the analogue device.

Reset. TRUE resets any of the latched alarms. Internally set FAL SE after the reset action.

Availble. TRUE when analogue device is available for automatic control, i.e. in automatic mode, no latched
discrepancy alarm and availability options not prohibitive.

FpliType. Faceplate Type. Associates afaceplate type or other alphanumeric string with the analogue device.
Allows analogue devices of thistype to be represented by different supervisory computer faceplates.

Param1, Param2. Optiona Parameter. Associates additional floating-point data with the analogue device.

Implementation notes
If AnManSt control modules are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by atemplate overhead of 2264 bytes and by 154 bytes for each
instance of the control module.
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VLV3WAY: DIGITAL MANUAL STATION BLOCK

Block function
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Figure 11-1: Block schematic

Please refer to the schematic. The DgManSt block generates a demand to a single input digital device.

In manual mode, the digital demand may be set by an operator. In automatic mode, the digital demand may be set
by acontrolling sequence or other digital device user. Maintenance mode is often used to indicate caution in

operation but functions identically to manua mode.

E [DBase:pauLs | Block: PAULLY Type:pgranst |[Method:Template

IDESCription:

Mode  Mannal | ‘ [Demand  emise | Aarms | Pri
ModeAct ~ UUGUUUUU Hardivare 00000000 | Software 1

— Evalrail 1]}
AutoDmnd FALSE | u gﬂfg}'ueﬂo g
IrtiockP 00000000 ) KO
InlkValP EALSE Avallble EALSE |I_(-0mb.umd 0 HoO

IntlockS 00000000 | COptions”AUDmMdTrk FALSE | Stetus " Chiscrep :
IRk alS EALSE Options*SetDscrp EALSE Status AubDiscrp FALSE

Cptionsavaill TRUE StatusZinticked FALSE
Claims 00000000 :
Acks oonooonn | Optlons”Avail2 TRUE Status”LastBmnd  FALSE
Options?Ntavalld EALSE
FpIETs
Gptions?htAvailZ.  EALSE LEpitTyye

Parami 0.0000
Parame 0.0000

Figure 11-2: Engineers page
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Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (8]
Mode Current operating mode Enum
ModeAct Mode actived CD hex » 1
ManAct Manual mode active T/F
MaintAct Maintenance mode active T/F
AutoAct Auto mode active T/F |
[0 000000 0a]
AutoDmnd Automatic demand Eng [l
IntlockP Primary interlock CD hex »»
1Lk0 Primary interlock #0 T/F
1lk1 Primary interlock #1 T/F
1lk2 Primary interlock #2 T/F
1lk3 Primary interlock #3 T/F
1lk4 Primary interlock #4 T/F
1k5 Primary interlock #5 T/F
1lk6 Primary interlock #6 T/F
1lk7 Primary interlock #7 T/F —
oo o000 o a]
InlkValP Primary interlock value Eng P
Intlocks Secondary interlock CD hex D
1Lk Secondary interlock #0 T/F
1k1 Secondary interlock #1 T/F
1lk2 Secondary interlock #2 T/F
1k3 Secondary interlock #3 T/F
1lk4 Secondary interlock #4 T/F
1k5 Secondary interlock #5 T/F
1lk6 Secondary interlock #6 T/F
1k7 Secondary interlock #7 F —
[0 00000 00]
InlkValS Secondary interlock value Eng »»
Claim Resource management claims CD hex P
Usr0 Claim #0 T/F
Usr1 Claim #1 T/F
Usr2 Claim #2 T/F
Usr3 Claim #3 T/F
Usrd Claim #4 T/F
Usr5 Claim #5 T/F
Usr6 Claim #6 T/F
Usr7 Claim #7 T/F —
oo o000 0oa]
Table 11-1: Block parameters
Chapter VALVE HA084012
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Parameter Function Units Status
Acks Resource management acknowledgements CD hex [ » @

Usr0 Acknowledgement #0 T/F

Usr1 Acknowledgement #1 T/F

Usr2 Acknowledgement #2 T/F

Usr3 Acknowledgement #3 T/F

Usrd Acknowledgement #4 T/F

Usr5 Acknowledgement #5 T/F

Usré Acknowledgement #6 T/F

Usr7 Acknowledgement #7 T/F

[0 000000 o]

Alarms [(» [ )

Software Block RAM data sumcheck error/network failure T/F

EvalFail Evaluation failure in block’s internal logic T/F

Hardware I/0 hardware fault T/F

Discrep Latched discrepancy T/F

Combined OR-ing of all alarm bits T/F
Demand Position demand Eng L »
Status Operational stsus bitfields ABCD hex »»

CDiscrep* Current discrepancy T/F J7]

AuDiscrp* Cannot respond to automatic control TF 42

Intlcked* Interlocked TF 44 D

Bit4 User status #4 T/F 48]

LastDmnd* Demand at last iteration T/F 7]

Bit5 User status #5 T/F 42

Bit6 User status #6 TF 44 c

Bit7 User status #7 T/F 48]

Bit8 User status #8 T/F 7]

Bit9 User status #9 T/F 42

Bit10 User status #10 TF H4 B

Bit11 User status #11 T/F 48]

Bit12 User status #12 T/F 7]

Bit13 User status #13 TF 42

Bit14 User status #14 T/F 44 A

Discrep* Latched discrepancy T/F —ﬁ
Hardware 1/0 hardware failure input CD hex »»

Bit0 Hardware failure #0 T/F

Bit1 Hardware failure #1 T/F

Bit2 Hardware failure #2 T/F

Bit3 Hardware failure #3 T/F

Bit4 Hardware failure #4 T/F

Bit5 Hardware failure #5 T/F

Bit6 Hardware failure #6 T/F

Bit7 Hardware failure #7 T/F —

(oo 00000 0]

Table 11-1: Block parameters
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Parameter Function Units Status
Options Optional configuration bitfields ABCD hex 'l

AuDmdTrk AutoDmnd track Demand when not Auto TF 7]

SetDscrp Set discrepancy alarm TF 42 ?

Availl User device available #1 T/F 44 D

Avail2 User device available #2 T/F —é

NotAvaill User device not available #1 T/F 1]

NotAvail2 User device not available #2 T/F 42

Bit6 User option #6 T/F 44 C

Bit7 User option #7 T/F 48]

Bit8 User option #8 T/F 1]

Bit9 User option #9 T/F 42

Bit10 User option #10 T/F 44 B

Bit11 User option #11 T/F 8]

Bit12 User option #12 TF 7]

Bit13 User option #13 TF {2

Bit14 User option #14 T/F 44 A

Bit15 User option #15 T/F 8]
Reset Reset latched discrepancy T/F »» ?
Availble Available for automatic control T/F L »
FpltType Supervisory faceplate type String
Param1 User parameter # 1 Eng P
Param2 User parameter # 2 Eng D

Table 11-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Mode. (Manual/Maint/Auto). Selects current operating mode.
AutoDmnd. Automatic Demand. Controlsthe demand in Automatic mode.

IntlockP. Primary Interlock. Asserted if one or more of the bits are set TRUE; usually viadigital inputs from the
strategy.

InlkValP. Primary Interlock Value. Controlsthe demand when the primary interlock is asserted, regardless of the
secondary interlock.

IntlockS. Secondary Interlock. Asserted if one or more of the bits are set TRUE and the primary interlock is not
asserted.

InlkValS. Secondary Interlock Value. Controls the demand when the secondary interlock is asserted.

Claims. Usedto request sole control of the digital device. Thedigital device resource may be controlled by up to
eight sequences or other digital device users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

Param1, Param2, Optional Parameter. Associates additional floating-point data with the digital device.
Alarms.

m  Software. Sumcheck error in block’s RAM data.

m  EvalFail. Evauation failurein block’s internal logic.

Chapter VALVE HA084012
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Hardware. Hardware failure flagged by an input or output block associated with the digital device.
Discrep. Digital device has not responded to the demand. Alarm is latched.

Combined. TRUEIf any darmisactivein the block. Adopts the same status message and priority number
as the highest priority active alarm in the block.

Demand. Maintained demand for the position of the digital device.
Status. Thishitfield shows the status of the digital device.

CDiscrep. Current Discrepancy. TRUE when the digital deviceisactualy in discrepancy.

AuDiscrp. Automatic Discrepancy. TRUE when the digital deviceis not available. May be used by a
controlling sequence or other digital device users to determine if the automatic demand is active.

Intlicked. TRUE indicates an asserted interlock.
Discrep. Latched TRUE when the digital deviceisin discrepancy. Set FALSE during the reset action.
Bit4, Bit6-Bit14. Optional status bits. Associates additional Boolean data with the digital device.

Hardware. Asserts hardware alarm if one or more of the bits are TRUE.

Options. Thishitfield allows inputs to control the operation of the digital device.

AuDmdTrk. TRUE forces the automatic demand to track the demand when not operating in auto or when
interlocked.

SetDscrp. TRUE asserts the discrepancy alarm regardless of the demand. Allows external logic to
implement the discrepancy functionality. Internally set FALSE after the reset action.

Availl, Avail2. FALSE preventsthe block from signalling that it is available for automatic control.
NtAvail1, NtAvail2. TRUE prevents the block from signalling that it is available for automatic control.
Bit6-Bit15. Optional option bits. Associates additional Boolean datawith the digital device.

Reset. TRUE resetsthe discrepancy alarm. Internally set FALSE after the reset action.

Availble. TRUE when digital deviceis available for automatic control, i.e. in automatic mode, no latched
discrepancy alarm and availability options not prohibitive.

FpliType. Faceplate Type. Associateafaceplatetypeor other alphanumeric string with the digital device. Allows
digital devices of thistype to be represented by different supervisory computer faceplates.

Implementation notes

If DgManSt control modules are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by a template overhead of 1488 bytes and by 100 bytes for each
instance of the control module.

HA084012
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CHAPTER 12 MOTOR MODULE BLOCKS

This table shows the supervisory computer graphic objects that map on to the motor control module types. Some of
the graphic objects can be used with more than one function block type. The v symbols are provided to show the
valid permutations.

Mtr3in
Bl.OCk Type/ HA084012U203
Supervisory computer | o>
graphic object
MtrFPAA i
HA084012U201
Issue 2 / i
==
PMPlcnAA_ha
HA084012U202 / .‘
Issue 2 s
PMPlcnAA_hl
HA084012U202 ‘/ "
Issue 2 L
Table 12-1: Supported block permutations
HA084012U003 Chapter 12
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VLV3WAY: MTRFPAA MOTOR GRAPHIC OBJECT

Runtime
Mode
Manual, Maint, Auto \
Device State / Device Interlocked
Running, Stopped,
Starting, Stopping
\ Alarms
Faceplate Template
Hardware Fault Hardware
Discrepancy Discrep
Soft Buttons Fail to Stop FlToStrt
Start = S Fail to Start FIToStop
Stop = P
Auto = A
Manual = M
Reset = R
Configuration
Dynamo Properties |
Enter Tag | NODE:TAG |
Enter Security Area | LCV
Enter Prompt String | “ SPAMR”
Name: | MtrEpAA OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.

Enter Security Area:

Specifies the security area that the operator must have access rights to in
order to be able to use the soft buttons. String must be in quotation marks.

Enter Prompt String:

Specifies the soft buttons for which a confirmation prompt is required.
Contained within quotation marks are the key letters for each button where
confirmation is required.

Table 12-1: Dynamo Properties

HA084012
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VLV3WAY: PMPICNAA MOTOR GRAPHIC OBJECT

Runtime
Interlocked Discrepancy Mode
M = Manual
State A = Auto
Red = Stopped I/M (Blue Background) = Manitenance mode
Green = Running /
Yellow = Starting, Stopping
Grey = Not Communicating \
Flashing = Unacknowledged Alarm
= | T Background
XISM Blue Maintenance mode

100 Transparent Normal

Line 1 /
Line 2

Thisicon isavailablein anumber of orientations. These are collected within acommon dynamo library, ICN_PMP.
The dynamos are named as indicated below.

Dynamo name Function
M
PmplcnAA_ha
XISM
100
Y
PmplcnAA_vl
XISM
100

Table 12-1: Typical graphic object
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Configuration

Dynamo Properties [ |

Enter Tag | NODE:TAG | -
Line 1 | XISM |
—

el Dynamo Properties |

Entel
Enter Fac

Enter Prt

PmplcnAA

Enter Faceplate Security Area | “OPREATOR”

Enter Faceplate Nickname | TWS_FP

Line 1| XISM -

Line 2] 100

I

Name:
Enter Faceplate BDF Filename | PMPFPAA
Enter Prm Page Security Area | “ENGINEER”
Enter Prm Page BDF Filename | M3| >
Name: | PmplicnAA OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.
Line 1/Line 2: Textural control module tag or description.

Enter Faceplate Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module faceplate. String must be in quotation marks.

Enter Faceplate Nickname:

Specifies an alias name to the faceplate. The supervisory computer ensures that no
two faceplates with the same alias may be simultaneously displayed.

Enter Faceplate BDF Filename:

Specifies the file that is activated as the control module faceplate.

Enter Prm Page Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module engineer page. String must be in quotation marks.

Enter Prm Page BDF Filename:

Specifies the file that is activated as the control module engineer page.

Table 12-2: Dynamo Properties
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VLV3WAY: ON/OFF MOTOR; THREE I/PS, MAINTAINED OR PULSED O/PS BLOCK

Block function

NotAvaill

( St?te ) ( LST\uIt > (CDiscrep><m>7 Discrep
A

Auto
(oseotn) -
& Availble

.y
!

A

< Running > _ | Evaluate
State Evaluate ot

Discrep

A Latch »( Discrep
A » Reset
DscrpTmr

(SetDscrp )( Reset )

( FrcPulse )(PulseTim )
D

emand
L StrtPIs
e >0 O—
P PN o]

True Demand

Yy
Y
n

d

StopPls

b

Ready Discrep

Running

|

Manual Input
(Direct write False

to Demand) False
C InickValS ) ( InickValP ) L Healthy
_O

IntlockP o
Intlocks — ) . O/o »( Demand )
Man/Maint _ el
>0 S B S Healthy
o) P RS

»—0 -
AutoDmnd _O/o IntlockP
AUTo IntlockS

Figure 12-1: Block schematic

Pleaserefer to the schematic. The Mtr3In block generatesademand to an on/off motor. A choice of maintained output
(Demand) or pulsed outputs (StateAct. SartPls, SateAct. SopPls) isprovided. A single pulsetime appliesto both start
and stop pulses.

In manual mode, the motor may be started and stopped by an operator. In automatic mode, the motor is started and stopped by a
controlling sequence or other motor user. Maintenance modeis often used to indicate caution in operation but functionsidentically
to manual mode.
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Caeciptan

Mode
Modedct

Hurang
Repndy
HealkTy

Autadmna

Intocs®

Block parameters

= LDEase R &

Blork

Menual
FDDOagO-E

FRLSI
FALRE
FRLSE

FALAF

R0 QR

JL 000030
OO

21 ¢ hats s rMecnpd

Demand

Cviera Time
L ol
FllgeTrr
Pulse™im

State

Staieiict

5. 09DD

CRE
huyay

vl

Harderare GO LT

Rese

TFALSE
Fyaitile FALEE
FALBE
FRLAFE
TEIIF

TRUE

FRLAGE
FRALSE

Ootiong"AulmdTrk
Ootions

Oiar

Omliane

Oxtiang

dotiang

Figure 12-2: Engineers page
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Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8]
Mode Current operating mode Enum
ModeAct Mode active CD hex [ @
ManAct Manual mode active T/F
MaintAct Maintenance mode active T/F
AutoAct Auto mode active T/F |
(0000000 a]
Running Running signal T/F »»
Ready Ready signal T/F )
Healthy Healthy signal T/F D
AutoDmnd Automatic demand T/F »»
IntlockP Primary interlock CD hex »»
1k0 Primary interlock #0 T/F
1tk1 Primary interlock #1 T/F
1lk2 Primary interlock #2 T/F
1k3 Primary interlock #3 T/F
1tk4 Primary interlock #4 T/F
1k5 Primary interlock #5 T/F
1tk Primary interlock #6 T/F
1k7 Primary interlock #7 T/F
(o0 00000 d]
Table 12-1: Block parameters
Chapter VALVE HA084012
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Parameter Function Units Status
InlkValP Primary interlock value Eng N
IntlockS Secondary interlock CD hex »y
1Lk0 Secondary interlock #0 T/F
Itk1 Secondary interlock #1 T/F
1lk2 Secondary interlock #2 T/F
1lk3 Secondary interlock #3 T/F
1lk4 Secondary interlock #4 T/F
1Lk5 Secondary interlock #5 T/F
103 Secondary interlock #6 T/F
Ik7 Secondary interlock #7 TF —
o o000 oo d
InlkValS Secondary interlock value Eng [ )
Claim Resource management claims CD hex P
Usr0 Claim #0 T/F
Usr1 Claim #1 T/F
Usr2 Claim #2 T/F
Usr3 Claim #3 T/F
Usrd Claim #4 T/F
Usr5 Claim #5 T/F
Usré Claim #6 T/F
Usr7 Claim #7 T/F
oo o000 0 o
Acks Resource management acknowledgements CD hex L »
Usr0 Acknowledgement #0 T/F
Usr1 Acknowledgement #1 T/F
Usr2 Acknowledgement #2 T/F
Usr3 Acknowledgement #3 T/F
Usrd Acknowledgement #4 T/F
Usr5 Acknowledgement #5 T/F
Usré Acknowledgement #6 T/F
Usr7 Acknowledgement #7 T/F —
0000000 0]
Param1 User parameter # 1 Eng [ )
Param2 User parameter # 2 Eng »p
Alarms L » )
Software Block RAM data sumcheck error/network failure T/F
EvalFail Evaluation failure in block’s internal logic T/F
Hardware I/0 hardware fault T/F
NotHlthy Not healthy T/F
NotReady Not ready T/F
Discrep Latched discrepancy T/F
FlToStt Failed to start T/F
FlToStp Failed to stop T/F
Combined OR-ing of all alarm bits T/F
Table 12-1: Block parameters
HA084012 Chapter VALVE
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Parameter Function Units Status
Demand Position demand Eng ]
DscrpTmr Discrepancy countdown timer Secs [» 1 ]
DscrpTim Discrepancy (travel) time Secs e
PulseTmr Output pulse timer (» @ &
PulseTim Output pulse time Secs »»
State Derived state Enum [(» [
StateAct Active state CD hex L » A
Stopped Stopped state T/F
Running Running state T/F
Stopping Stopping state T/F
Starting Starting state T/F
Bit4 Reserved for future use T/F
Bit5 Reserved for future use T/F
StartPls Start output pulse T/F
StopPls Stop output pulse T/F
2000000 0]
Status Operational status bitfields ABCD hex »»
CDiscrep* Current discrepancy T/F 7]
AuDiscrp* Cannot respond to automatic control T/F 42
Intlcked* Interlocked T/F H4 D
Trvlling* Travelling T/F 48]
LastDmnd* Reserved for future use T/F 1]
Bit5 User status #5 T/F 42
Bit6 User status #6 T/F H4 c
Bit7 User status #7 T/F 48]
Bit8 User status #8 T/F 7]
Bit9 User status #9 T/F 42
Bit10 User status #10 T/F 44 B
Bit11 User status #11 T/F 48]
Bit12 User status #12 TF 7]
Bit13 User status #13 T/F 42
Bit14 User status #14 T/F 4 A
Discrep* Latched discrepancy T/F —ﬁ
Hardware 1/0 hardware failure input CD hex »»
Bit0 Hardware failure #0 T/F
Bit1 Hardware failure #1 T/F
Bit2 Hardware failure #2 T/F
Bit3 Hardware failure #3 T/F
Bit4 Hardware failure #4 T/F
Bit5 Hardware failure #5 T/F
Bit6 Hardware failure #6
Bit7 Hardware failure #7 —
[o0 000000
Table 12-1: Block parameters
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Parameter Function Units Status
Options Optional configuration bitfields ABCD hex N

AuDmdTrk AutoDmnd track Demand when not Auto TF 7]

FrcPulse Force output pulse T/F 2

Availl User device available #1 TF 44 D

Avail2 User device available #2 T/F —ﬁ

NotAvaill User device not available #1 TF 7]

NotAvail2 User device not available #2 T/F 42

Bit6 User option #6 T/F 44 C

Bit7 User option #7 T/F 8]

Bit8 User option #8 T/F 7]

Bit9 User option #9 T/F 42

Bit10 User option #10 T/F 44 B

Bit11 User option #11 T/F 8]

Bit12 User option #12 T/F 7]

Bit13 User option #13 TF 42

Bit14 User option #14 T/F 44 A

Bit15 User option #15 T/F 8]
Reset Reset latched discrepancy T/F ey 7
Availble Available for automatic control T/F [(» @
FpltType Supervisory faceplate type String

* Input wiring will disrupt the normal operation of the block

Table 12-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these *header’ fields.

Mode. (Manual/Maint/Auto). Selects current operating mode.

Ready. Motor isready to respond to aremote demand, e.g. not local MCC control.
Healthy. Motor ishealthy, e.g. not tripped.

AutoDmnd. Automatic Demand. Controls the demand in Automatic mode.

IntlockP. Primary Interlock. Asserted if one or more of the bits are set TRUE; usually viadigital inputs from the
strategy.

InlkValP. Primary Interlock Value. Controlsthe demand when the primary interlock is asserted, regardless of the
secondary interlock.

IntlockS. Secondary Interlock. Asserted if one or more of the bits are set TRUE and the primary interlock is not
asserted.

InlkValS. Secondary Interlock Value. Controls the demand when the secondary interlock is asserted.

Claims. Used to request sole control of the motor. The motor resource may be controlled by up to eight sequences
or other motor users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

Param1, Param?2, Optiona Parameter. Associates additional floating-point data with the motor.

HA084012 Chapter VALVE
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Alarms.
m  Software. Sumcheck error in block’s RAM data.
EvalFail. Evaluation failurein block’sinternal logic.

Hardware. Hardware failure flagged by an input or output block associated with the motor.

Discrep. Motor has not responded to the demand or has changed state without a change of demand. Alarm
islatched.

FIToStrt. Motor has not responded to a‘ Start’ demand. Alarm is latched.
FIToStop. Motor has not responded to a‘ Stop’ demand. Alarm islatched.

Combined. TRUE if any alarmis active in the block. Adopts the same status message and priority number
as the highest priority active alarm in the block.

Demand. Maintained demand for the position of the motor. FALSE = *Stop’; TRUE = ‘ Start’.

DscrpTmr. Discrepancy Timer. Internally set to the discrepancy time on demand change. The discrepancy alarm
israised if thistimer counts down to zero and the motor has not reacted to the demand.

DscrpTim. Discrepancy Time. The time given to the motor to react before a discrepancy alarm is raised.

PulseTmr. Pulse Timer. Internally set to the pul se time on demand change. Output pulseis asserted while thetimer
is counting down to zero.

PulseTim. Pulse Time. The minimum time for which a pulsed output is maintained.

State. (Stopped/Running/Starting/Stopping/Unknown). Current motor state. Derived from the running signal.
Status. Thishitfield shows the status of the motor.

m  CDiscrep. Current Discrepancy. TRUE when the motor is actually in discrepancy.

m  AuDiscrp. Automatic Discrepancy. TRUE when the motor is not available or the automatic demand is not
equal to the demand. May be used by a controlling sequence or other motor usersto determineif the automatic
demand is active.

Intlcked. TRUE indicates an asserted interlock.

Trvlling. Internal flag asserted when motor is starting or stopping.

LastDmnd. Internal flag indicating demand at last iteration.

Discrep. Latched TRUE when the motor isin discrepancy. Set FAL SE during the reset action.
Bit5-Bit14. Optional status bits. Associates additional Boolean datawith the motor.
Hardware. Assertshardware alarm if one or more of the bits are TRUE.

Options. Thisbitfield allows inputsto control the operation of the motor.

m  AuDmdTrk. TRUE forces the automatic demand to track the demand when not operating in auto or when
interlocked.

m  FrcPulse. TRUE forces the control module to re-transmit the last output pulse. Internally set FAL SE after
the output pulseis started.

m  Availl, Avail2. FALSE preventsthe block from signalling that it is available for automatic control.

m  NtAvail1l, NtAvail2. TRUE prevents the block from signalling that it is available for automatic control.
m  Bit6-Bit15. Optiona option bits. Associates additional Boolean data with the motor.

Reset. TRUE resets any of the latched alarms. Internally set FAL SE after the reset action.

Availble. TRUE when motor is available for automatic contral, i.e. in automatic mode, no latched discrepancy
aarm and availability options not prohibitive.

FpliType. Faceplate Type. Associate afaceplate type or other al phanumeric string with the motor. Allows motors
of thistype to be represented by different supervisory computer faceplates.

Chapter VALVE HA084012
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Implementation notes

If Mtr3In control modules are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by atemplate overhead of 2198 bytes and by 134 bytes for each
instance of the control module.
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CHAPTER 13 VALVE MODULE BLOCKS

Thistable shows the supervisory computer graphic objects that map on to the valve control modul e types. Some of the
graphic objects can be used with more than one function block type. The symbols are provided to show the valid

permutations.
Viviin Viv2in Viv3in
Bl.o ck Type/ HA084012U105 | HA084012U106 | HA084012U107
Supervisory computer | ;e 2 Issue 2 Issue 2

graphic object

VIVFPAA

HA084012U101
Issue 2 / /

VIVFPAB

HA084012U102
Issue 2 /

VivlcnAA_ha
HA084012U103 / /

Issue 2

VivicnAA_vl
HA084012U103 / /

Issue 2

VivlicnAA_vr
HA084012U103 / /

Issue 2

VivicnAB_v1
HA084012U105 \/
Issue 2

VivichAB_v2 /

HA084012U104
Issue 2

DD T Ve D) | | [

Table 13-1: Supported block permutations
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VLV3WAY: VLVFPAA VALVE GRAPHIC OBJECT

Runtime
Mode
Manual, Maint, Auto \
Device State / / Device Interlocked
Open, Opening,
Closed, Closing,
Unknown, LSFault
\ Alarms
Faceplate Template
Hardware Fault Hardware
Limit Switch Fault LSFault
Discrepancy Discrep
Soft Buttons Fail to Stop FIToStrt
Open = O Fail to Start FIToStop
Close = C
Auto = A
Manual = M
Reset = R
Configuration
Dynamo Properties |
Enter Tag | NODE:TAG |
Enter Security Area | “OPERATOR”
Enter Prompt String | “OCAMR”
Name: | VIVFpAA OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.

Enter Security Area:

Specifies the security area that the operator must have access rights to in
order to be able to use the soft buttons. String must be in quotation marks.

Enter Prompt String:

Specifies the soft buttons for which a confirmation prompt is required.
Contained within quotation marks are the key letters for each button where
confirmation is required.

Table 13-1: Dynamo Properties

HA084012
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VLV3WAY: VLVFPAB VALVE GRAPHIC OBJECT

Runtime
Mode
Manual, Maint, Auto \
Device State / / Device Interlocked
Openl, Open2,
Closed, ToOpenl,
ToOpen2, ToClose,
Unknown, LSFault
\ Alarms
Faceplate Template
Hardware Fault Hardware
Limit Switch Fault LSFault
Discrepancy Discrep
Soft Buttons Fail to Open FIToOpen
Openl = 1 Fail to Close FIToClse
Open2 = 2
Close = C
Auto = A
Manual = M
Reset = R
Configuration
Dynamo Properties |
Enter Tag | NODE:TAG
Enter Security Area | “OPERATOR”
Enter Prompt String | “OCAMR”
Name: | VIVFpAA OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.

Enter Security Area:

Specifies the security area that the operator must have access rights to in
order to be able to use the soft buttons. String must be in quotation marks.

Enter Prompt String:

Specifies the soft buttons for which a confirmation prompt is required.
Contained within quotation marks are the key letters for each button where
confirmation is required.

Table 13-1: Dynamo Properties
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VLV3IWAY:

Runtime

Icon
Red
Green
Yellow

Grey
Flashing

Thisicon isavailablein anumber of orientations. These are collected within acommon dynamo library, ICN_VLV.

Normal
Maintenance mode
Closing, Opening,
Unknown, LSFault
Not Communicating
Block Alarm

Line 1 / 100

Line 2

VLVICNAA VALVE GRAPHIC OBJECT

Interlocked Discrepancy

y //
\ \\Background
Blue

LCV

The dynamos are named as indicated below.

Mode

M

A

M (Blue Background)

Transparent

Manual
Auto
Maintenance mode

Maintenance mode
Normal

Dynamo name Function
M
VlvicnAA_ha
LCV
100
VlvicnAA_vl
LCV
100
VIvicnAA_vr
Table 13-1: Typical graphic object
HA084012 Chapter VALVE
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Configuration

Dynamo Properties [ |

Enter Tag | NODE:TAG | -
Line 1 | LCv |
—

el Dynamo Properties |

Entel
Enter Fac

Enter Prt

Name: [ VivicnAA_h

Linel]LCV -

Line 2] 100

Enter Faceplate Security Area | “OPREATOR”

Enter Faceplate Nickname | TWS_FP

I

Enter Faceplate BDF Filename | VLVFPAA

Enter Prm Page Security Area | “ENGINEER”

Enter Prm Page BDF Filename | V2I

v
Name: | VivicnAA_ha OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.
Line 1/Line 2: Textural control module tag or description.

Enter Faceplate Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module faceplate. String must be in quotation marks.

Enter Faceplate Nickname:

Specifies an alias name to the faceplate. The supervisory computer ensures that no
two faceplates with the same alias may be simultaneously displayed.

Enter Faceplate BDF Filename:

Specifies the file that is activated as the control module faceplate.

Enter Prm Page Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module engineer page. String must be in quotation marks.

Enter Prm Page BDF Filename:

Specifies the file that is activated as the control module engineer page.

Table 13-2: Dynamo Properties

Chapter VALVE
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VLV3IWAY:

Runtime

Icon
Red-Green

Yellow

Grey
Flashing

Background
Blue
Transparent

VLVICNAB VALVE GRAPHIC OBJECT

Openl
Open2
ToOpenl, ToOpen2,

ToClose, Unknown, LSFault — .

Not Communicating
Unacknowledged Alarm

Maintenance mode
Normal

Interlocked Discrepancy

\

Mode

M
A

M (Blue Background)

)Z(ng)/ —————Linel
\Line 2

Manual
Auto
Maintenance mode

Thisicon isavailablein anumber of orientations. These are collected within acommon dynamo library, ICN_VLV.
The dynamos are named as indicated below.

Dynamo name Function

VIvicnAB_v1 -XCV - Xcv
- 100 100

Openl Open2
VivicnAB_v2 e <Cv
100

Openl Open2

Table 13-1: Typical graphic object
HA084012 Chapter VALVE
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Configuration

Dynamo Properties [ |

Enter Tag | NODE:TAG | -
Line 1 | XCV |
—

el Dynamo Properties |

Entel
Enter Fac

Enter Prt

Name: | VivichAB_v

Line 1| XCV -

Line 2] 100

Enter Faceplate Security Area | “OPREATOR”

Enter Faceplate Nickname | TWS_FP

I

Enter Faceplate BDF Filename | VLVFPAB

Enter Prm Page Security Area | “ENGINEER”

Enter Prm Page BDF Filename | V3W

v
Name: | VivicnAB_vi1 OK Cancel Help Tag List
Property Function
Enter Tag: Specifies the supervisory computer node and control module tag.
Line 1/Line 2: Textural control module tag or description.

Enter Faceplate Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module faceplate. String must be in quotation marks.

Enter Faceplate Nickname:

Specifies an alias name to the faceplate. The supervisory computer ensures that no
two faceplates with the same alias may be simultaneously displayed.

Enter Faceplate BDF Filename:

Specifies the file that is activated as the control module faceplate.

Enter Prm Page Security Area:

Specifies the security area that the operator must have access rights to in order to be
able to activate the control module engineer page. String must be in quotation marks.

Enter Prm Page BDF Filename:

Specifies the file that is activated as the control module engineer page.

Table 13-2: Dynamo Properties
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Page VLV3WAY - 10

HA084012
Issue 9 January 2018



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

VLV3WAY: ON/OFF VALVE; ONE 1/P, MAINTAINED OR PULSED O/PS BLOCK

Block function

Auto
Availl

( DscrpTim ) Avail2

NotAvaill
( St?te ) ( LSljflult > (CDiscrep><m>7 Discrep
A
—{ Evaluate

Availble

g
i

.y
!

A

5| State E\{aluate > Set
Discrep
1\4,—’ Latch »( Discrep )
1 A »| Reset

( DscrpTmr )( Reset )
( FrcPulse )(PulseTim )

Demand
OpenPls
e >0 O—
PulseTmr
L] NP e G e
ClosePls
True Demand
Manual Input
(Direct write
to Demand)
(InlckVaIS) (InlckVaIP)
IntlockP
IntlockS
. —O
Man/Maint ) _o »( Demand )
o) P —
_o >l 5 = Limit by HL, LL
AutoDmnd -5 e IntlockP
NTT) IntlockS

Figure 13-1: Block schematic

TheVIvlinblock generates a demand to asingle limit switch on/off valve. A choice of maintained output (Demand)
or pulsed outputs (StateAct.OpenPls, SateAct.ClosePls) is provided. A single pulse time applies to both open and
close pulses.

In manual mode, the valve may be opened and closed by an operator. |n automatic mode, the valve is opened and closed by a
controlling sequence or other valve user. Maintenance mode is often used to indicate caution in operation but functionsidentically
to manual mode.

HA084012 Chapter VALVE
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Mode
Modefet

LCimsSnr
hype

Altolmmd

IntlockP
IRlksalP:
Intlocks
Inlkyals

laims
Achks

=¥ [DBase:PAULG Block: pauLzz e

Manual
00000000

FALSE
OpLimSw

Demand

Dscrpilimr
Dscrpilin
Eulseiimr:

Pulselim

FALSE

State
StateAct

Hardware 00000000
Availble FALSE

00000000
EALSE
00000000
FALSE

00000000
00000000

Open
00000000

Method: Template

-
=y

cooooooR I

Alarms
Software
EvalFail
Hardware
LsFault
Discrep
F1ToOpen
FlToClse
Combined

Status*Eiscrep
Status*Auisecrp
Statustinticked
statustneviling
sStatustlLastimnd

I

NO
NO
NO

FALSE
FALSE

Unbck
HO
HO
HO

0.0000
0.0000

Paramd
Paramz

Dptions*Aulimdini EALSE
Options®ErcPulse’  FALSE
Dptions®Availl TRUE
Dptions®Avail2 TRUE
Dptions*HbAvaili FALSE
Dptions*MNEAYail2 FALSE

Figure 13-2: Engineers page

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8
Mode Current operating mode Enum
ModeAct Mode active CD hex [» 0
ManAct Manual mode active T/F
MaintAct Maintenance mode active T/F
AutoAct Auto mode active T/F |
oo o000 oo
LimSw Limit switch T/F »»
Type Limit switch type Enum
AutoDmnd Automatic demand T/F »»
IntlockP Primary interlock CD hex »y
1k0 Primary interlock #0 T/F
1tk1 Primary interlock #1 T/F
1lk2 Primary interlock #2 T/F
1k3 Primary interlock #3 T/F
1tk4 Primary interlock #4 T/F
1k5 Primary interlock #5 T/F
1k6 Primary interlock #6 T/F
1lk7 Primary interlock #7 T/F
0200000 0]
Table 13-1: Block parameters
Chapter VALVE HA084012
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Parameter Function Units Status
InlkValP Primary interlock value Eng N
IntlockS Secondary interlock CD hex »y
1Lk0 Secondary interlock #0 T/F
Itk1 Secondary interlock #1 T/F
1lk2 Secondary interlock #2 T/F
1lk3 Secondary interlock #3 T/F
1lk4 Secondary interlock #4 T/F
1Lk5 Secondary interlock #5 T/F
103 Secondary interlock #6 T/F
Ik7 Secondary interlock #7 T/F
oo o000 0o o
InlkValS Secondary interlock value Eng [ )
Claim Resource management claims CD hex P
Usr0 Claim #0 T/F
Usr1 Claim #1 T/F
Usr2 Claim #2 T/F
Usr3 Claim #3 T/F
Usrd Claim #4 T/F
Usr5 Claim #5 T/F
Usré Claim #6 T/F
Usr7 Claim #7 T/F
2000000 0]
Acks Resource management acknowledgements CD hex L »
Usr0 Acknowledgement #0 T/F
Usr1 Acknowledgement #1 T/F
Usr2 Acknowledgement #2 T/F
Usr3 Acknowledgement #3 T/F
Usrd Acknowledgement #4 T/F
Usr5 Acknowledgement #5 T/F
Usré Acknowledgement #6 T/F
Usr7 Acknowledgement #7 T/F —
oo o000 0 o
Param1 User parameter # 1 Eng [ )
Param2 User parameter # 2 Eng »p
Alarms L » )
Software Block RAM data sumcheck error/network failure T/F
EvalFail Evaluation failure in block’s internal logic T/F
Hardware I/0 hardware fault T/F
LSFault Reserved for future use T/F
Discrep Latched discrepancy T/F
FIToOpen Failed to open T/F
FlToClse Failed to close T/F
Combined OR-ing of all alarm bits T/F
Demand Position demand T/F [
Table 13-1: Block parameters
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Parameter Function Units Status
DscrpTmr Discrepancy countdown timer Secs [(» 3 ]
DscrpTim Discrepancy (travel) time Secs »»
PulseTmr Output pulse timer Secs [(» 3 &
PulseTim Output pulse time Secs 'l
State Derived position state Enum L »
StateAct Active position state CD hex [(» [
Open Open position T/F
Closed Closed position T/F
Opening Opening position T/F
Closing Closing position T/F
LSFault Reserved for future use T/F
Unknown Unknown position T/F
OpenPls Open output pulse T/F
ClosePls Close output pulse T/F —
oo o000 0 0]
Status Operational status bitfields ABCD hex P
CDiscrep* Current discrepancy T/F 1]
AuDiscrp* Cannot respond to automatic control T/F 42
Intlcked* Interlocked TF 44 D
Trvlling* Travelling T/F 8]
LastDmnd* Reserved for future use T/F J1]
Bit5 User status #5 T/F 42
Bit6 User status #6 TF 44 c
Bit7 User status #7 T/F 48]
Bit8 User status #8 TF 1]
Bit9 User status #9 T/F 42
Bit10 User status #10 TF H4 B
Bit11 User status #11 T/F 48]
Bit12 User status #12 T/F 7]
Bit13 User status #13 T/F 42
Bit14 User status #14 TF 44 A
Discrep* Latched discrepancy T/F —ﬁ
Hardware I/0 hardware failure input CD hex 'l
Bit0 Hardware failure #0 T/F
Bit1 Hardware failure #1 T/F
Bit2 Hardware failure #2 T/F
Bit3 Hardware failure #3 T/F
Bit4 Hardware failure #4 T/F
Bit5 Hardware failure #5 T/F
Bit6 Hardware failure #6
Bit7 Hardware failure #7
' EEEEX]
Table 13-1: Block parameters
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Parameter Function Units Status
Options Optional configuration bitfields ABCD hex N

AuDmdTrk AutoDmnd track Demand when not Auto TF 7]

FrcPulse Force output pulse T/F 2

Availl User device available #1 TF 44 D

Avail2 User device available #2 T/F —ﬁ

NotAvaill User device not available #1 TF 7]

NotAvail2 User device not available #2 T/F 42

Bit6 User option #6 T/F 44 C

Bit7 User option #7 T/F 8]

Bit8 User option #8 T/F 7]

Bit9 User option #9 T/F 42

Bit10 User option #10 T/F 44 B

Bit11 User option #11 T/F 8]

Bit12 User option #12 T/F 7]

Bit13 User option #13 TF 42

Bit14 User option #14 T/F 44 A

Bit15 User option #15 T/F 8]
Reset Reset latched discrepancy T/F »»
Availble Available for automatic control T/F [ » [
FpltType Supervisory faceplate type String

* Input wiring will disrupt the normal operation of the block

Table 13-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Mode. (Manual/Maint/Auto). Selects current operating mode.
Limit Switch Type. Selectsthe Limit Switch to either be an Open or a Closed Limit Switch.
AutoDmnd. Automatic Demand. Controls the demand in Automatic mode.

IntlockP. Primary Interlock. Asserted if one or more of the bits are set TRUE; usually viadigital inputs from the
strategy.

InlkValP. Primary Interlock Value. Controls the demand when the primary interlock is asserted, regardless of
the secondary interlock.

IntlockS. Secondary Interlock. Asserted if one or more of the bits are set TRUE and the primary interlock is not
asserted.

InlkValS. Secondary Interlock Vaue. Controls the demand when the secondary interlock is asserted.

Claims. Used to request sole control of the valve. The valve resource may be controlled by up to eight sequences
or other valve users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

Param1, Param2, Optional Parameter. Associates additional floating-point data with the valve.

HA084012 Chapter VALVE
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Alarms. Seepage 11-5inthe LIN Block Reference Manual for a general description of the Alarms field.
Software. Sumcheck error in block’'s RAM data.

EvalFail. Evauation failurein block’sinternal logic.

Hardware. Hardware failure flagged by an input or output block associated with the valve.
Discrep. Vave has not responded to the demand or has moved off its limit. Alarm is latched.
FIToOpen. Valve hasnot responded to an ‘Open’ demand. Alarm is latched.

FIToClse. Valve hasnot responded to a‘Close’ demand. Alarm is latched.

Combined. TRUE if any darmisactivein the block. Adopts the same status message and priority
number as the highest priority active alarm in the block.

Demand. Maintained demand for the position of the valve. FALSE = *Close’; TRUE = ‘Open'.

DscrpTmr. Discrepancy Timer. Internally set to the discrepancy time on demand change. The discrepancy alarm
israised if thistimer counts down to zero and the valve has not reacted to the demand.

DscrpTim. Discrepancy Time. The time given to the valve to react before a discrepancy alarm is raised.

PulseTmr. Pulse Timer. Internally set to the pulse time on demand change. Output pulse is asserted while the
timer is counting down to zero.

PulseTim. Pulse Time. The minimum time for which a pulsed output is maintained.

State. (Open/Closed/Opening/Closing/L SFault /Unknown). Current valve state. Derived from the limit
switches.

Status. Thisbitfield shows the status of the valve.
m  CDiscrep. Current Discrepancy. TRUE when the valveis actually in discrepancy.

m  AuDiscrp. Automatic Discrepancy. TRUE when the valve is not available or the automatic demand is not
equal to the demand. May be used by a controlling sequence or other valve usersto determineif the automatic
demand is active.

Intlicked. TRUE indicates an asserted interlock.

Trvlling. Interna flag asserted when valve travelling.

LastDmnd. Internal flag indicating demand at last iteration.

Discrep. Latched TRUE when the valveisin discrepancy. Set FALSE during the reset action.
Bit5-Bit14. Optiona status bits. Associates additional Boolean data with the valve.

Hardware. Asserts hardware alarm if one or more of the bits are TRUE.
Options. Thishitfield allows inputs to control the operation of the valve.

m  AuDmdTrk. TRUE forces the automatic demand to track the demand when not operating in auto or when
interlocked.

m  FrcPulse. TRUE forcesthe control module to re-transmit the last output pulse. Internally set FAL SE after
the output pulseis started.

®  Availl, Avail2. FALSE prevents the block from signalling that it is available for automatic control.

m  NtAvaill, NtAvail2. TRUE preventsthe block from signalling that it is available for automatic control.
m  Bit7-Bit15. Optional option bits. Associates additional Boolean datawith the valve.

Reset. TRUE resetsany of the latched alarms. Internally set FALSE after the reset action.

Availble. TRUE when valveis available for automatic control, i.e. in automatic mode, no latched discrepancy
aarm and availability options not prohibitive.

FpliType. Faceplate Type. Associate afaceplate type or other alphanumeric string with the valve. Allows valves
of thistype to be represented by different supervisory computer faceplates.

Chapter VALVE HA084012
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Implementation notes

If VIv1in control modules are included in the configuration, the block isincluded in the database as aforeign
template. The runtime database size isincreased by atemplate overhead of 2294 bytes and by 132 bytes for each
instance of the control module.
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VLV3IWAY:

Block function

( DscrpTim )

( State ) ( LSFault )
¢ A

OpLimSw >

A

< > Evaluate _
<CILimSw ) - State E\{aluate
Discrep
U
L

Availl

Avail2

.

NotAvaill

(CDiscrep > (m >—
A

\
n

et

A

Latch

ON/OFF VALVE; TWO I/PS, MAINTAINED OR PULSED O/PS BLOCK

Auto

Availble

R0

.y
!

Discrep

(Dscrmer)( Reset )

5

A

Simulate

Y

( FrcPulse )(PulseTim )
\—»—o
(o)

P

>0

True

»( Discrep

d

Demand

OpenPls

ClosePls

Demand [

Manual Input
(Direct write
to Demand)

(InlckVaIS ) CInIckVaIP )

IntlockP
IntlockS
—O

Man/Maint

»—0

HandVIv

»—0

i

Demand

P

~°

o o

»—0
AutoDmnd —o/O I —
IntlockS

Auto

»—0

IntlockP

»—0

HandVIv

Figure 13-1: Block schematic

»( Demand
Limit by HL, LL

Please refer to the schematic. The VIv2In block generates ademand to adual limit switch on/off valve. A choice of

maintained output (Demand) or pulsed outputs (StateAct.OpenPls, StateAct.ClosePls) is provided. A single pulse
time applies to both open and close pul ses.

In manual mode, the valve may be opened and closed by an operator. In automatic mode, the valve is opened and

closed by acontrolling sequence or other valve user. Maintenance mode is often used to indicate caution in operation
but functions identically to manua mode.
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Mode
Mocdelct

OpLimsyy
EILimsSuy

Autolmnd

IntlockE
InlkyalP
Intlocks
Inlkvals

£laims
Acks

Parami
Paramz

=) [ToRe:
| Descrip

Manual ermand
00000000 Dscrpilimr

FALSE
FALSE

Dscrpilim
Pulselimr

Pulselim

FALSE

State

Open

00000000 Statefct 00000000
FALSE
00000000 Hardware 00000000

FALSE Reset FALSE
00000000 Avaible FALSE

Optiohs~AuDmdiirk EALSE
0.0000 wptiens Handviy,  FALSE
0.0000 Gpticns’FrePllsel EALSE
OptiorsAvaill TRUE
Dptiohs2Avail2 TRUE
Optiohs*NuAvaild FALSE
Optiohs2NEiyailZ FALSE

00000000

V1v? Method: Template

o

SoOooooOOoOME

I Unick

Alarme
Software
EvalFail
Hardware
LSFault
Discrep
FlToOpen
FlToClse
Combined

Status*Ehiscrep
StatussAuDiscrp
Statustinticked
statusshrvlling
Status~Lastbmnd

Block parameters

Figure 13-2: Engineer’s page

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (B8
Mode Current operating mode Enum
ModeAct Mode active CD hex [» 0
ManAct Manual mode active T/F
MaintAct Maintenance mode active T/F
AutoAct Auto mode active T/F |
oo o000 oo
OpLimSw Open limit switch T/F »»
ClLimSw Close limit switch Enum
AutoDmnd Automatic demand T/F »»
IntlockP Primary interlock CD hex »y
1k0 Primary interlock #0 T/F
1tk1 Primary interlock #1 T/F
1lk2 Primary interlock #2 T/F
1k3 Primary interlock #3 T/F
1tk4 Primary interlock #4 T/F
1k5 Primary interlock #5 T/F
1k6 Primary interlock #6 T/F
1lk7 Primary interlock #7 T/F
0200000 0]
Table 13-1: Block parameters
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Parameter Function Units Status
InlkValP Primary interlock value Eng N
IntlockS Secondary interlock CD hex »y
1Lk0 Secondary interlock #0 T/F
Itk1 Secondary interlock #1 T/F
1lk2 Secondary interlock #2 T/F
1lk3 Secondary interlock #3 T/F
1lk4 Secondary interlock #4 T/F
1Lk5 Secondary interlock #5 T/F
103 Secondary interlock #6 T/F
Ik7 Secondary interlock #7 T/F
oo o000 0o o
InlkValS Secondary interlock value Eng [ )
Claim Resource management claims CD hex P
Usr0 Claim #0 T/F
Usr1 Claim #1 T/F
Usr2 Claim #2 T/F
Usr3 Claim #3 T/F
Usrd Claim #4 T/F
Usr5 Claim #5 T/F
Usré Claim #6 T/F
Usr7 Claim #7 T/F
2000000 0]
Acks Resource management acknowledgements CD hex L »
Usr0 Acknowledgement #0 T/F
Usr1 Acknowledgement #1 T/F
Usr2 Acknowledgement #2 T/F
Usr3 Acknowledgement #3 T/F
Usrd Acknowledgement #4 T/F
Usr5 Acknowledgement #5 T/F
Usré Acknowledgement #6 T/F
Usr7 Acknowledgement #7 T/F —
oo o000 0 o
Param1 User parameter # 1 Eng [ )
Param2 User parameter # 2 Eng »p
Alarms L » )
Software Block RAM data sumcheck error/network failure T/F
EvalFail Evaluation failure in block’s internal logic T/F
Hardware I/0 hardware fault T/F
LSFault Reserved for future use T/F
Discrep Latched discrepancy T/F
FIToOpen Failed to open T/F
FlToClse Failed to close T/F
Combined OR-ing of all alarm bits T/F
Demand Position demand T/F [
Table 13-1: Block parameters
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Parameter Function Units Status
DscrpTmr Discrepancy countdown timer Secs [(» 3 ]
DscrpTim Discrepancy (travel) time Secs »»
PulseTmr Output pulse timer Secs [(» 3 &
PulseTim Output pulse time Secs 'l
State Derived position state Enum L »
StateAct Active position state CD hex [(» [
Open Open position T/F
Closed Closed position T/F
Opening Opening position T/F
Closing Closing position T/F
LSFault Reserved for future use T/F
Unknown Unknown position T/F
OpenPls Open output pulse T/F
ClosePls Close output pulse T/F —
oo o000 0 0]
Status Operational status bitfields ABCD hex P
CDiscrep* Current discrepancy T/F 1]
AuDiscrp* Cannot respond to automatic control T/F 42
Intlcked* Interlocked TF 44 D
Trvlling* Travelling T/F 8]
LastDmnd* Reserved for future use T/F J1]
Bit5 User status #5 T/F 42
Bit6 User status #6 TF 44 c
Bit7 User status #7 T/F 48]
Bit8 User status #8 TF 1]
Bit9 User status #9 T/F 42
Bit10 User status #10 TF H4 B
Bit11 User status #11 T/F 48]
Bit12 User status #12 T/F 7]
Bit13 User status #13 T/F 42
Bit14 User status #14 TF 44 A
Discrep* Latched discrepancy T/F —ﬁ
Hardware I/0 hardware failure input CD hex 'l
Bit0 Hardware failure #0 T/F
Bit1 Hardware failure #1 T/F
Bit2 Hardware failure #2 T/F
Bit3 Hardware failure #3 T/F
Bit4 Hardware failure #4 T/F
Bit5 Hardware failure #5 T/F
Bit6 Hardware failure #6
Bit7 Hardware failure #7
' EEEEX]
Table 13-1: Block parameters
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Parameter Function Units Status
Options Optional configuration bitfields ABCD hex N

AuDmdTrk AutoDmnd track Demand when not Auto TF 7]

HandVlv Interface to hand valve (i.e. I/P only) TF 42

FrcPulse Force output pulse T/F 44 D

Availl User device available #1 T/F —ﬁ

Avail2 User device available #2 TF 7]

NotAvaill User device not available #1 T/F 42

NotAvail2 User device not available #2 T/F 44 C

Bit7 User option #7 T/F 8]

Bit8 User option #8 T/F 7]

Bit9 User option #9 T/F 42

Bit10 User option #10 T/F 44 B

Bit11 User option #11 T/F 8]

Bit12 User option #12 T/F 7]

Bit13 User option #13 TF 42

Bit14 User option #14 T/F 44 A

Bit15 User option #15 T/F 8]
Reset Reset latched discrepancy T/F »»
Availble Available for automatic control T/F [ » [
FpltType Supervisory faceplate type String

* Input wiring will disrupt the normal operation of the block

Table 13-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) 375U003,
for details of these ‘header’ fields.

Mode. (Manual/Maint/Auto). Selects current operating mode.
AutoDmnd. Automatic Demand. Controls the demand in Automatic mode.
Primary Interlock. Assertedif oneor more of the bitsare set TRUE; usually viadigital inputsfrom the strategy.

InlkValP. Primary Interlock Value. Controlsthe demand when the primary interlock is asserted, regardless of the
secondary interlock.

IntlockS. Secondary Interlock. Asserted if one or more of the bits are set TRUE and the primary interlock is not
asserted.

InlkValS. Secondary Interlock Value. Controls the demand when the secondary interlock is asserted.

Claims. Usedto request sole control of thevalve. The valve resource may be controlled by up to eight sequences
or other valve users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

Param1, Param2, Optional Parameter. Associates additional floating-point data with the valve.
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Alarms. Seepage 11-5in LIN Block Reference Manual for ageneral description of the Alarms field.
Software. Sumcheck error in block’'s RAM data.

EvalFail. Evauation failurein block’sinternal logic.

Hardware. Hardware failure flagged by an input or output block associated with the valve.
LSFault. Limit switchesindicate valve is both ‘ Open’ and ‘ Closed'.

Discrep. Valve has not responded to the demand or has moved off its limit. Alarm is latched.
FIToOpen. Valve has not responded to an ‘Open’ demand. Alarm is latched.

FIToClse. Valve hasnot responded to a‘Close’ demand. Alarm is latched.

Combined. TRUEIf any aarmisactivein the block. Adopts the same status message and priority
number as the highest priority active alarm in the block.

Demand. Maintained demand for the position of the valve. FALSE = ‘Close’; TRUE = ‘Open'.

DscrpTmr. Discrepancy Timer. Internaly set to the discrepancy time on demand change. The discrepancy alarm
israised if thistimer counts down to zero and the valve has not reacted to the demand.

DscrpTim. Discrepancy Time. The time given to the valve to react before a discrepancy alarm is raised.

PulseTmr. Pulse Timer. Internaly set to the pulse time on demand change. Output pulse is asserted while the
timer is counting down to zero.

PulseTim. Pulse Time. The minimum time for which a pulsed output is maintained.

State. (Open/Closed/Opening/Closing/L SFault /Unknown). Current valve state. Derived from the limit switches.
Status. Thisbitfield shows the status of the valve.

m  CDiscrep. Current Discrepancy. TRUE when the valveis actually in discrepancy.

m  AuDiscrp. Automatic Discrepancy. TRUE when the valve is not available or the automatic demand is not
equal to thedemand. May be used by a controlling sequence or other valve usersto determineif the automatic
demand is active.

Intlcked. TRUE indicates an asserted interlock.

Trvlling. Internal flag asserted when valve travelling.

LastDmnd. Internal flag indicating demand at last iteration.

Discrep. Latched TRUE when the valveisin discrepancy. Set FALSE during the reset action.
Bit5-Bit14. Optional status hits. Associates additional Boolean data with the valve.
Hardware. Asserts hardware alarm if one or more of the bits are TRUE.

Options. Thishitfield allows inputs to control the operation of the valve.

m  AuDmdTrk. TRUE forcesthe automatic demand to track the demand when not operating in auto or when
interlocked.

m  HandVlv. TRUE forcesthe demand to change automatically in response to the valve moving off its limit.
Permits the block to interface to a hand valve, where adiscrepancy aarm isrequired when the valve travelling
time exceeds the discrepancy time.

m  FrcPulse. TRUE forcesthe control module to re-transmit the last output pulse. Internally set FAL SE after
the output pulseis started.

m  Availl, Avail2. FALSE prevents the block from signalling that it is available for automatic control.

m  NtAvail1l, NtAvail2. TRUE preventsthe block from signalling that it is available for automatic control.
m  Bit7-Bit15. Optional option bits. Associates additional Boolean datawith the valve.

Reset. TRUE resetsany of the latched alarms. Internally set FAL SE after the reset action.

Chapter VALVE HA084012
Page VLV3WAY - 24 Issue 9 January 2018



APPLICATION MODULE AND CONTROL MODULE BLOCK REFERENCE MANUAL

Availble. TRUE when valveis available for automatic contral, i.e. in automatic mode, no latched discrepancy
alarm and availability options not prohibitive.

FpliType. Faceplate Type. Associate afaceplate type or other al phanumeric string with the valve. Allows valves
of thistype to be represented by different supervisory computer faceplates.

Implementation notes

If VIv2In control modules are included in the configuration, the block isincluded in the database as aforeign

template. The runtime database size isincreased by atemplate overhead of 2298 bytes and by 132 bytes for each
instance of the control module.
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VLV3WAY: THREE WAY VALVE; THREE 1/PS, MAINTAINED OR PULSED O/PS BLOCK

Block function
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Figure 13-1: Block schematic

Limit by HL, LL

Please refer to the schematic. The VIv3Way block generates a demand to atriple limit switch three-way valve. A
choice of maintained output (OpenlAct, Open2Act, CloseAct) or pulsed outputs (OpenlPls, Open2PIs, ClosePls) is
provided. A single pulsetime appliesto all pulses.

In manua mode, the valve may be moved by an operator. In automatic mode, the valve is moved by a controlling sequence or
other valve user. Maintenance mode is often used to indicate caution in operation but functions identically to manual mode.
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Figure 13-2: Engineers page

Block parameters

Symbols used in the Block parameter table are explained in Chapter 1 of the LIN Block Reference Manual (Part no.
HA 082 375 U003). Additional parameter information is given in the Block specification menu section following.

Parameter Function Units Status
Method Reserved for future use block’s ST update routine (default = Template) Enum (28]
Mode Current operating mode Enum
ModeAct Mode active CD hex [(» 1
ManAct Manual mode active T/F
MaintAct Maintenance mode active T/F
AutoAct Auto mode active T/F
0000000 0]
OpLimSw Open limit switch T/F [l )
ClLimSw Close limit switch Enum
AutoDmnd Automatic demand T/F D
IntlockP Primary interlock CD hex »»
1k0 Primary interlock #0 T/F
1tk1 Primary interlock #1 T/F
1lk2 Primary interlock #2 T/F
1tk3 Primary interlock #3 T/F
1tk4 Primary interlock #4 T/F
1k5 Primary interlock #5 T/F
1k6 Primary interlock #6 T/F
1k7 Primary interlock #7 F —
[0 000000 d]
Table 13-1: Block parameters
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Parameter Function Units Status
InlkValP Primary interlock value Eng N
IntlockS Secondary interlock CD hex »y
1Lk0 Secondary interlock #0 T/F
Itk1 Secondary interlock #1 T/F
1lk2 Secondary interlock #2 T/F
1lk3 Secondary interlock #3 T/F
1lk4 Secondary interlock #4 T/F
1Lk5 Secondary interlock #5 T/F
103 Secondary interlock #6 T/F
Ik7 Secondary interlock #7 T/F
oo o000 0o o
InlkValS Secondary interlock value Eng [ )
Claim Resource management claims CD hex P
Usr0 Claim #0 T/F
Usr1 Claim #1 T/F
Usr2 Claim #2 T/F
Usr3 Claim #3 T/F
Usrd Claim #4 T/F
Usr5 Claim #5 T/F
Usré Claim #6 T/F
Usr7 Claim #7 T/F
2000000 0]
Acks Resource management acknowledgements CD hex L »
Usr0 Acknowledgement #0 T/F
Usr1 Acknowledgement #1 T/F
Usr2 Acknowledgement #2 T/F
Usr3 Acknowledgement #3 T/F
Usrd Acknowledgement #4 T/F
Usr5 Acknowledgement #5 T/F
Usré Acknowledgement #6 T/F
Usr7 Acknowledgement #7 T/F —
oo o000 0 o
Param1 User parameter # 1 Eng [ )
Param2 User parameter # 2 Eng »p
Alarms L » )
Software Block RAM data sumcheck error/network failure T/F
EvalFail Evaluation failure in block’s internal logic T/F
Hardware I/0 hardware fault T/F
LSFault Reserved for future use T/F
Discrep Latched discrepancy T/F
FIToOpen Failed to open T/F
FlToClse Failed to close T/F
Combined OR-ing of all alarm bits T/F
Demand Position demand T/F [
Table 13-1: Block parameters
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Parameter Function Units Status
DscrpTmr Discrepancy countdown timer Secs [(» 3 ]
DscrpTim Discrepancy (travel) time Secs »»
PulseTmr Output pulse timer Secs [(» 3 &
PulseTim Output pulse time Secs 'l
State Derived position state Enum L »
StateAct Active position state CD hex [(» [
Open Open position T/F
Closed Closed position T/F
Opening Opening position T/F
Closing Closing position T/F
LSFault Reserved for future use T/F
Unknown Unknown position T/F
OpenPls Open output pulse T/F
ClosePls Close output pulse T/F —
oo o000 0 0]
Status Operational status bitfields ABCD hex P
CDiscrep* Current discrepancy T/F 1]
AuDiscrp* Cannot respond to automatic control T/F 42
Intlcked* Interlocked TF 44 D
Trvlling* Travelling T/F 8]
LastDmnd* Reserved for future use T/F J1]
Bit5 User status #5 T/F 42
Bit6 User status #6 TF 44 c
Bit7 User status #7 T/F 48]
Bit8 User status #8 TF 1]
Bit9 User status #9 T/F 42
Bit10 User status #10 TF H4 B
Bit11 User status #11 T/F 48]
Bit12 User status #12 T/F 7]
Bit13 User status #13 T/F 42
Bit14 User status #14 TF 44 A
Discrep* Latched discrepancy T/F —ﬁ
Hardware I/0 hardware failure input CD hex 'l
Bit0 Hardware failure #0 T/F
Bit1 Hardware failure #1 T/F
Bit2 Hardware failure #2 T/F
Bit3 Hardware failure #3 T/F
Bit4 Hardware failure #4 T/F
Bit5 Hardware failure #5 T/F
Bit6 Hardware failure #6
Bit7 Hardware failure #7
' EEEEX]
Table 13-1: Block parameters
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Parameter Function Units Status
Options Optional configuration bitfields ABCD hex N

AuDmdTrk AutoDmnd track Demand when not Auto TF 7]

HandVlv Interface to hand valve (i.e. I/P only) TF 42

FrcPulse Force output pulse T/F 44 D

Availl User device available #1 T/F —ﬁ

Avail2 User device available #2 TF 7]

NotAvaill User device not available #1 T/F 42

NotAvail2 User device not available #2 T/F 44 C

Bit7 User option #7 T/F 8]

Bit8 User option #8 T/F 7]

Bit9 User option #9 T/F 42

Bit10 User option #10 T/F 44 B

Bit11 User option #11 T/F 8]

Bit12 User option #12 T/F 7]

Bit13 User option #13 TF 42

Bit14 User option #14 T/F 44 A

Bit15 User option #15 T/F 8]
Reset Reset latched discrepancy T/F »»
Availble Available for automatic control T/F [ » [
FpltType Supervisory faceplate type String

* Input wiring will disrupt the normal operation of the block

Table 13-1: Block parameters
Block specification menu

Dbase, Block, Type. Seesection 1.3 of this document(Control Modules User Guide, HA084012) for details
of these ‘header’ fields.

Mode. (Manual/Maint/Auto). Selects current operating mode.
AutoDmnd. (Openl/Open2/Close). Automatic Demand. Controls the demand in Automatic mode.
SelAuDmd. Selects automatic demand viadigital inputs from the strategy .

SelOpen1 SelOpen2 SelClose AutoDmnd
FALSE FALSE TRUE Close
FALSE TRUE FALSE Open2
FALSE TRUE TRUE Close
TRUE FALSE FALSE Opent
TRUE FALSE TRUE Close
TRUE TRUE FALSE Open2
TRUE TRUE TRUE Close

Table 13-2: Function

IntlockP. Primary Interlock. Asserted if one or more of the bits are set TRUE; usually viadigital inputs from the
strategy.

InlkValP. (Openl/Open2/Close). Primary Interlock Value. Controls the demand when the primary interlock is
asserted, regardless of the secondary interlock.

IntlockS. Secondary Interlock. Asserted if one or more of the bits are set TRUE and the primary interlock is not
asserted.
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InlkValS. (Openl/Open2/Close). Secondary Interlock Value. Controlsthe demand when the secondary interlock
is asserted.

Claims. Used to request sole control of the valve. The valve resource may be controlled by up to eight sequences
or other valve users.

Acks. Acknowledgements. Indicates acceptance of aclaim.

Param1, Param2. Optiona Parameter. Associates additional floating-point datawith the valve.
Alarms.

Software. Sumcheck error in block’s RAM data.

EvalFail. Evaluation failurein block’sinternal logic.

Hardware. Hardware failure flagged by an input or output block associated with the valve.
LSFault. Limit switchesindicate valveisboth ‘Open’ and ‘ Closed'.

Discrep. Valve has not responded to the demand or has moved off itslimit. Alarm is latched.
FIToMove. Valve has not responded to a change in demand. Alarm is latched.

Combined. TRUE if any alarmis active in the block. Adopts the same status message and priority number
as the highest priority active alarm in the block.

Demand. (Openl/Open2/Close). Maintained demand for the position of the valve.

DscrpTmr. Discrepancy Timer. Internally set to the discrepancy time on demand change. The discrepancy alarm
israised if thistimer counts down to zero and the valve has not reacted to the demand.

DscrpTim. Discrepancy Time. The time given to the valve to react before a discrepancy alarm is raised.

PulseTmr. Pulse Timer. Internaly set to the pulse time on demand change. Output pulse is asserted while the
timer is counting down to zero.

PulseTim. Pulse Time. The minimum time for which a pulsed output is maintained.

State. (Openl/Open2/Closed/Opening/Closing/L SFault /Unknown). Current valve state. Derived from the limit
switches.

Status. Thishitfield shows the status of the valve.
m  CDiscrep. Current Discrepancy. TRUE when the valve is actually in discrepancy.

m  AuDiscrp. Automatic Discrepancy. TRUE when the valveis not available or the automatic demand is not
equal to the demand. May be used by a controlling sequence or other valve usersto determineif the automatic
demand is active.

m  Intlcked. TRUE indicates an asserted interlock.
m  Trvlling. Interna flag asserted when valve travelling.
m  LastOP1,LastOP2,LastCls. Interna flagsindicating demand at last iteration.
m  OpenlAvl,Open2Avl,CloseAvl. Indicatesthe next realisable demand based upon the ‘ OnOffOn’
option setting.
‘OnOffOn’ option FALSE ‘OnOffOn’ option TRUE

Open1Avl = TRUE CloseAvl = TRUE

Open2Avl = TRUE
CloseAvl = TRUE

Open1Avl = TRUE
Open2Avl = TRUE

Open1Avl = TRUE CloseAvl = TRUE

Table 13-3: Status OnOffOn function
m  Discrep. Latched TRUE when thevalveisin discrepancy. Set FALSE during the reset action.
m  Bit10-Bit14. Optiond status bits. Associates additional Boolean data with the valve.
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Hardware. Asserts hardware aarm if one or more of the bits are TRUE.

Options. Thisbitfield allows inputsto control the operation of the valve.

AuDmdTrk. TRUE forces the automatic demand to track the demand when not operating in auto or when
interlocked.

HandVlv. TRUE forces the demand to change automatically in response to the valve moving off its limit.
Permits the block to interface to a hand valve, where a discrepancy alarm is required when the valve travelling
time exceeds the discrepancy time.

FrcPulse. TRUE forces the control modules to re-transmit the last output pulse. Internally set FAL SE after
the output pulseis started.

Availl, Avail2. FALSE preventsthe block from signalling that it is available for automatic control.
NtAvail1, NtAvail2. TRUE prevents the block from signalling that it is available for automatic control.
OnOffOn. TRUE specifies that the valve has a centre off position.

Bit7-Bit15. Optional option bits. Associates additional Boolean data with the valve.

Reset. TRUE resets any of the latched alarms. Internally set FAL SE after the reset action.

Availble. TRUE when valveis available for automatic control, i.e. in automatic mode, no latched discrepancy
aarm and availability options not prohibitive.

FpliType. Faceplate Type. Associate afaceplate type or other alphanumeric string with the valve. Allows valves
of thistype to be represented by different supervisory computer faceplates.

Implementation notes

If VIv3Way control modules are included in the configuration, the block isincluded in the database as a foreign
template. The runtime database size isincreased by atemplate overhead of 2668 bytes and by 138 bytes for each
instance of the control module.
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