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About This Document

Abstract

The ""Process Control Designer'' configuration software program is used for HC900 Controller and Operator
Interface configuration and operates on a PC with Windows 2000, XP or Vista. The software program uses graphic
symbols and line drawing connections to create custom control strategies. Menus are provided in the software to
allow selection of screens for the operator interface and to customize screen access methods and operator keys.
Completed configurations are loaded into the control system using a dedicated communication port in the controller.
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or the appropriate Honeywell Solution Support web site:
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WWW Address (URL)

Corporate
Honeywell Process Solutions
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/documents.htm
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1-800-343-0228  Customer Service
1-800-423-9883  Global Technical Support

Global Email Support | Honeywell Process Solutions

Email: (Sales)
FP-Sales-Apps@Honeywell.com
or (TAC)
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Symbol Definitions

The following table lists those symbols that may be used in this document to denote certain conditions.

Symbol

Definition

CAUTION

A\

31k B @ B

This DANGER symbol indicates an imminently hazardous situation, which,
if not avoided, will result in death or serious injury.

This WARNING symbol indicates a potentially hazardous situation, which, if
not avoided, could result in death or serious injury.

This CAUTION symbol may be present on Control Product instrumentation
and literature. If present on a product, the user must consult the
appropriate part of the accompanying product literature for more
information.

This CAUTION symbol indicates a potentially hazardous situation, which, if
not avoided, may result in property damage.

WARNING

PERSONAL INJURY: Risk of electrical shock. This symbol warns the user of a
potential shock hazard where HAZARDOUS LIVE voltages greater than 30 Vrms,
42.4 Vpeak, or 60 Vdc may be accessible. Failure to comply with these
instructions could result in death or serious injury.

ATTENTION, Electrostatic Discharge (ESD) hazards. Observe precautions for
handling electrostatic sensitive devices

Protective Earth (PE) terminal. Provided for connection of the protective earth
(green or green/yellow) supply system conductor.

Functional earth terminal. Used for non-safety purposes such as noise immunity
improvement. NOTE: This connection shall be bonded to protective earth at the
source of supply in accordance with national local electrical code requirements.

Earth Ground. Functional earth connection. NOTE: This connection shall be bonded
to Protective earth at the source of supply in accordance with national and local
electrical code requirements.

Chassis Ground. Identifies a connection to the chassis or frame of the equipment
shall be bonded to Protective Earth at the source of supply in accordance with
national and local electrical code requirements.
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Overview

Introduction

Purpose of this section

This Reference Guide presents detailed reference data for each function block. The reference data is
organized in alphabetical order by the Function Block type identification label.

There is a list of Function Blocks grouped in categories as they appear on the Process Control Designer.

The presented data covers each control blocks

function,

inputs/outputs,

point name,

configuration parameters

index numbers (used for reading [RCON] and writing [WCON] block parameter constants)

ATTENTION

Select the index number of the required parameter from the specific function block reference
data and enter it in the appropriate field in the “Read Constant Properties” (RCON) or “Write
Constant Properties” (WCON) dialog box.

technical reference
examples

Of course, data varies based on what is pertinent for each function block since they do not all have a point
name or configuration parameters and do not all require technical reference information.

Reader assumptions

It is assumed that you are familiar with the operation of the HC900 Process Control Designer and its help
or its manual, HC900 Process Control Designer User's Guide (51-52-25-110).

Accessing function block properties

Double click on the function block to access the function block properties dialog box.

Revision 17
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Introduction
Normal Scan vs. Fast Scan Function Blocks

Normal Scan vs. Fast Scan Function Blocks

The Worksheet Toolbox in the HC Designer is a dockable window listing all function blocks. The name of
the active configuration appears at the top of the window. Function blocks are categorized under Normal
Scan and Fast Scan shown at tabs at bottom of window.

Click on either tab to display its available function blocks.

All function blocks are available under the Normal Scan tab. Normal Scan blocks are processed every 500

ms. Fast Scan blocks are indicated by ™S and are processed up to every 27 ms depending on CPU model
and number of function blocks.

Block Order

Block Order is the order in which function blocks are executed in the control strategy. By default, Block
Order is based on the Block Number, that is, lower block numbers are executed first. For example, the first
block you add to a new configuration has block number 101 and block order 1. The second block is block
number 102 and block order 2, and so on. Block numbers are assigned in the sequence that they are
programmed. Block numbers: from 101 to S00(CPU C30), 101 to 2100(CPU C50), 101 to 5100 (CPU
C70/70R). If there is a gap in block numbers—such as after blocks have been deleted—all remaining
blocks are executed from lowest to highest.

You can override the default block execution order specified by the Block Numbers and change the
execution order of a block or multiple blocks.

To change block order, right-click on a Function Block and select Execution Order. Select and drag blocks
up or down the list and put them in the order that suits your control strategy.

To change the execution order individually, double-click on the top area of the function block that
identifies the block type and number. A dialog will appear to allow changing the execution sequence of the
block. Keep in mind that changing the order number of a single block will also change the order numbers
of other blocks.

Block Properties Dialog Boxes

Some blocks contain dialog boxes that contain active fields that contain configurable parameters and some
properties dialog boxes are divided into tabs. You must configure these block parameters to the desired
values or selections that match your operating requirements.

The PID properties dialog box is an example of dialog box divided into seven tab cards

GENERAL
START/RESTART
RSP
RANGE/LIMIT
TUNING
ACCUTUNE III
ALARMS

Click on the tab to access the properties for that tab.

Parameter Tables

Parameter tables accompany the dialog box graphic and describe the parameters and the value or selection
available for the active fields.

2 HC900 Process Control Designer Function Block Reference Guide Revision 17
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Function Blocks

Introduction

While you can determine the function of many blocks just from their labels and Input/output abbreviations,
the purpose of others may not be apparent. This section is designed to familiarize you with function blocks
in general and provide detailed reference data for each block.

Function block listings
Function blocks are listed by category and alphabetically in Table 1 and Table 2.
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Function Blocks - Function block listings

Table 1 Function blocks by category

Category Block Type
10 Blocks
Al Analog Input
Al-V Analog Input Voting
AO Analog Output
AO-V Analog Output Validated
DI Digital Inputs 2
Digital Digital Input Voting
8Dl 8 Digital Inputs
DO Digital Output
DO-V Digital Output Validated
8DO 8 Digital Outputs
Fl Frequency Input
PI Pulse Input
POUT Pulse Output
QDT Quadrature
TPO Time Proportional Output
Loop Blocks
PID PID
ON ON/OFF Function Block
CARB Carbon Potential
LPSW Loop Switch
MDSW Mode Switch
MDFL Mode Flag
TPSC 3 position step
WTUN Write Tuning Constants
AMB Auto/Manual Bias Function Block
SP Program
SPP Programmer
RCP Recipe Selector

HC900 Process Control Designer Function Block Reference Guide
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Function Blocks - Function block listings

SPEV Setpoint Programming Event Decoder
SYNC Synchronize
Setpoint Scheduler
SPS Setpoint Scheduler
STSW Setpoint Scheduler State Switch
STFL Setpoint Scheduler Stage Flags
SPSA Setpoint Scheduler Auxiliary Setpoint
Logic
2AND AND - 2 Inputs
4AND AND - 4 Inputs
8AND AND - 8 Inputs
20R 2 —Input OR
40R 4 - Input OR
80OR 8 — Input OR
XOR Exclusive OR
NOT NOT
DSW Digital Switch
TRIG Trigger
STRIG Selectable Trigger
LTCH Latch
TGFF Toggle Flip Flop
BOOL Boolean Logic
PB Pushbutton
FSS Four Selector Switch
HOA Hand/Off/Auto Switch
SEQ Sequencer
Counters/Timers
RTMR Resettable Timer
PTMR Periodic Timer
UPDN Up/Down

Revision 17
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Function Blocks - Function block listings

OFDT Off Delay Timer Function Block
ONDT On Delay Timer
DLAY On Delay/Off Delay Timer
CALEVT Calendar Event
TMDT Time and Date
RTC Real Time Clock

Math
SCB Scale and Bias
ADD Addition 2 Input
4ADD Addition 4 Input
SUB Subtraction
4SUB 4 — Input Subtract
MUL Multiplier
4MUL Multiplier (4 input)
MATH MATH

Calculations
CMPR Comparison Calculation
DCMP Deviation Compare
ABS Absolute Value
SQRT Square Root
MSF Mass Flow Calculation
MMA Min/Max/Avg
NEG Negate
DEWP Dewpoint
TOT Totalizer
CAVG Continuous Average
AGA30 Orifice Meter Calc
AGA8DL Gas Compressibility Detail Calc
AGA8GS Gas Compressibility Gross Method Calc
AGA7TM Turbine Meter Calc
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Function Blocks - Function block listings

Alarm Monitor

HMON High Monitor
LMON Low Monitor
ASYS Analog System Status
ESYS Fast Logic System Monitor
RACK I/O Rack Monitor
ALM Analog Alarm
ALMGR Alarm Group
FRCP Force Present
RSTAT Redundancy Status
FMON Fault Monitor
Signal Selector
HSEL High Selector
LSEL Low Selector
SW Analog Switch
RSW Rotary Switch
XFR Bumpless Analog Transfer Switch
Auxiliary
FGEN Function Generator
LDLG Lead/Lag
HLLM High Low Limiter
VLIM Velocity Limiter
ROC Rate of Change
RCON Read Constant
WCON Write Constant
WVAR Write Variable
TAHD Track and Hold
BCD Binary Coded Decimal Translator
STG Stage
RAMP RAMP
Revision 17 HC900 Process Control Designer Function Block Reference Guide
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Function Blocks - Function block listings

ALT Alternator

DENC Digital Encoder

DDEC Digital Decoder

DC Device Control

TRND Trend Rate

TRPT Trend Point
Communications

PDE Peer Data Exchange

PDR Peer Data Read

PDW Peer Data Write

MBR Modbus Read

MBS Modbus Slave

MBW Modbus Write

TCPR Modbus/TCP Read

TCPS Modbus/TCP Slave

TCPW Modbus/TCP Write

5XYRB 5000 Transmitter Base Radio

5XYRT XYR 5000 Transmitter

6XYRT XYR 6000 Transmitter

6XYRWG XYR 6000 Wireless Gateway
HVAC

RH Relative Humidity

ENTH Humidity and Enthalpy

PSYC Psychrometric Calculations
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Function Blocks - Function block listings

Table 2 Function blocks alphabetically

FUNCTION BLOCK BLOCK DESCRIPTION

IDENTIFICATION LABEL

ABS Absolute Value Function Block
ADD Addition 2 Input

4ADD Addition 4 Input

AGA8DL Gas Compressibility Detail Calc
AGA8GS Gas Compressibility Gross Method Calc
AGA30 Orifice Meter Calc

AGA7TM Turbine Meter Calc

AGA9UM Ultrasonic Meter Calc

Al Analog Input

Al-V Analog Input Voting

ALM Analog Alarm

ALMGR Alarm Group

4ALM 4 Alarm with Hysteresis

ALT Alternator
AMB Auto/Manual Bias Function Block
2AND AND - 2 Inputs
4AND AND — 4 Inputs
8AND AND - 8 Inputs

AO Analog Output

AO-V Analog Output Validated
ASYS Analog System Status
4MUL Multiplier (4 input)
40R 4 - Input OR
4SUB 4 — Input Subtract

5XYRB 5000 Transmitter Base Radio
5XYRT XYR 5000 Transmitter

6XYRT XYR 6000 Transmitter

6XYRWG XYR 6000 Wireless Gateway
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Function Blocks - Function block listings

8Dl 8 Digital Inputs
8DO 8 Digital Outputs
80R 8 — Input OR
AGA7TM Turbine Meter Calc
BCD Binary Coded Decimal Translator
BOOL Boolean Logic
CALEVT Calendar Event
CARB Carbon Potential
CAVG Continuous Average
CMPR Comparison Calculation
DC Device Control
DCMP Deviation Compare
DDEC Digital Decoder
DENC Digital Encoder
DEWP Dewpoint
DI Digital Inputs 2
Digital Digital Input Voting
Digital Digital Output Validated
DLAY On Delay/Off Delay Timer
DO Digital Output
DSW Digital Switch
ENTH Humidity and Enthalpy
FGEN Function Generator
Fl Frequency Input
FMON Fault Monitor
FRCP Force Present
FSS Four Selector Switch
FSYS Fast Logic System Monitor
HLLM High Low Limiter
HMON High Monitor
HOA Hand/Off/Auto Switch
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Function Blocks - Function block listings

HSEL High Selector
LDLG Lead/Lag
LMON Low Monitor
LPSW Loop Switch
LSEL Low Selector
LTCH Latch
MATH MATH
MBR Modbus Read
MBS Modbus Slave
MBW Modbus Write
MDFL Mode Flag
MDSW Mode Switch
MMA Min/Max/Avg
MSF Mass Flow Calculation
MUL Multiplier
NEG Negate
NOT NOT
OFDT Off Delay Timer
ON ON/OFF
ONDT On Delay Timer
20R 2 —Input OR
PB Pushbutton
PDE Peer Data Exchange
PDR Peer Data Read
PDW Peer Data Write
PI Pulse Input
PID PID
POUT Pulse Output
PSYC Psychrometric Calculations
PTMR Periodic Timer
Revision 17 HC900 Process Control Designer Function Block Reference Guide 11

1/16



Function Blocks - Function block listings

QDT Quadrature

RACK I/O Rack Monitor

RAMP RAMP

RCON Read Constant

RCP Recipe Selector

RH Relative Humidity

ROC Rate of Change

RSTAT Redundancy Status

RSW Rotary Switch

RTC Real Time Clock

RTMR Resettable Timer

SCB Scale and Bias

SEQ Sequencer

SPEV Setpoint Programming Event Decoder
SPEV Setpoint Programming Event Decoder
SPS Setpoint Scheduler

SPSA Setpoint Scheduler Auxiliary Setpoint
SQRT Square Root

STFL Setpoint Scheduler Stage Flags

STG Stage

STRIG Selectable Trigger

STSW Setpoint Scheduler State Switch
SuB Subtraction

SW Analog Switch

SYNC Synchronize

TAHD Track and Hold

TCPR Modbus/TCP Read

TCPS Modbus/TCP Slave

TCPW Modbus/TCP Write

TGFF Toggle Flip Flop
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Function Blocks - Function block listings

TMDT Time and Date
TOT Totalizer

TPO Time Proportional Output
TPSC Three Position Step Control
TRIG Trigger
TRND Trend Rate
TRPT Trend Point

UPDN Up/Down
VLIM Velocity Limiter
WCON Write Constant
WTUN Write Tuning Constants
WVAR Write Variable
XFR Bumpless Analog Transfer Switch
XOR Exclusive OR
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Function Blocks - ABS Absolute Value Function Block

ABS Absolute Value Function Block

Description
The ABS label stands for Absolute Value.

ABS101 1

This block is part of the Calculations category

Function

Calculate the absolute value of a single analog variable input. Useful for ensuring a positive output value.

« OUT=[X]

Input
X = Analog value to be modified.

Output
OUT = modified value.

continued
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Function Blocks - ABS Absolute Value Function Block

ABS example

Figure 1 shows a Function Block Diagram configuration using an ABS function block to calculate the
absolute value of the deviation between two analog inputs.

Al1E2 1 AlG3 2
000000 ululu]uluia]
FAIL == FAIL =
(==l MARN e =S 1= MARN (-m
®
SUB164 2
i

A

H

ABS165 4

|
—

Deviation

Figure 1 ABS function block example
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Function Blocks - ADD Function Block

ADD Function Block

Description

The ADD label stands for Addition Mathematical Operation (2 Inputs).

>

This block is part of the Math category.

Function

Add two inputs (X, Y) to get an output.

e OUT=X+Y

Input

X = First Analog Input
Y = Second Analog Input

Output

OUT = Sum of analog values

ADD example

X
!

ADDRA0 1

e m—
ouT

Figure 2 shows a Function Block Diagram using an ADD function block to find the total flow rate as the

sum of Flow 1 and Flow 2.

Al166 1
010101

FAIL j=c3

o= DIS WIARN =2

FLOWY 1

Figure 2 ADD function block example

AMEY 2
040102

FAIL {3

o= LIS WARN -2
FLOW 2

d

ADD1EE 3

>

g

Total Flow (Rate)

b
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Function Blocks - 4ADD Function Block

4ADD Function Block

Description

The 4ADD label stands for Addition Mathematical Operation (4 Inputs).

Y
1
4ADD101 1
X1 -
X2 - z
X3 -
—
ouT

This block is part of the Math category.
Function

Add FOUR inputs (X, Y1, Y2, and Y3) to get an output.
e OUT=X+YI1+Y2+Y3

Input
X =First Analog Input
Y1 = Second Analog Input
Y2 = Third Analog Input
Y3 = Fourth Analog Input
ﬂ ATTENTION
All 4 inputs must be connected or unused inputs inverted. If only 3 inputs are used, the 4"
value should be inverted or connected to a constant value of 1.0.
Output

OUT = Sum of the analog values
4ADD example

Figure 3 shows a Function Block diagram using a 4ADD function block to find the total Flow rate as the
sum of Flow 1, Flow 2, Flow 3, and Flow 4.

Al1BE 1 AlE7 2 Al159 4 A170 5
010101 010102 000000

000000

FAIL o FAIL o FAIL {1 FAIL f==1

o= DIS NiARK o o= DIS NPARM =1 L= AR -1

o= DIS MiARN =0

FLOW 1 FLOW 2 FLOW 3 FLOVY 4

v

44DDAT1 3
o

w2

3 z

L e

_—
Total Flow (Rate)

Figure 3 4ADD function block example
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Function Blocks - AGA8DL Function Block

AGAS8DL Function Block

Description
The AGAS8DL label stands for Gas Compressibility Detail AGAS8 Calculation.

AGAZDLIOL 1

AGAS109

== TF RHOTF
== FF RHOB
= HiNf RHOS
w= METH FPWVS
= NITRO GRS

m= COZ HY
m=ETH

= PROP

m= Hz0

m= HZ25

= HYDRO

= 0

= XY GEN

m= |-BUT

m= H-BUT

m= |-FENT

m= M-FENT

m= HEX

m= HEFT

m= 0OCT

m= HOKN

m= DEC ERR

o

m= HEL WARM 2
w= ARG STATUS =

A

METER BLOCK
CONNECT

This block is part of the Calculations category.

Function
The Detail method (AGA8DL) uses the gas analysis of up to 21 components. From the gas analysis, the
super-compressibility factor, gas density at flowing and standard conditions, and gas relative density at
standard conditions are calculated for input into the AGA calculation for the meter type chosen.

Used when accurate gas analysis is available either via an on-line gas analyzer or from laboratory
measurements. The Detail method can handle up to 21 gas components typically found in natural gas. If
this information is available, the Detail method is preferable, as accurate results are obtainable over a wider
range of conditions than the Gross method.
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Function Blocks - AGA8DL Function Block

Inputs

TF = Temperature at flow in units selected by the UNITS configuration parameter.

PF = Pressure at flow in units selected by the UNITS configuration parameter.

HW = Differential pressure in the units selected by the UNITS configuration parameter.
(Only required if the meter block is AGA3.)

METH = Methane Mole Fraction

NITRO = Nitrogen Mole Fraction

CO2 = Carbon Dioxide Mole Fraction

ETH = Ethane Mole Fraction

PROP = Propane Mole Fraction

H20 = Water Mole Fraction

H2S = Hydrogen Sulfide Mole Fraction

HYDRO = Hydrogen Mole Fraction

CO = Carbon Monoxide Mole Fraction

OXYGEN = Oxygen Mole Fraction

I-BUT = i-Butune Mole Fraction

N-BUT = n-Butane Mole Fraction

I-PENT = i-Pentane Mole Fraction

N-PENT = n-Pentane Mole Fraction

HEX = Hexane Mole Fraction

HEPT = Heptane Mole Fraction

OCT = Octane Mole Fraction

NON = Nonane Mole Fraction

DEC = Decane Mole Fraction

HEL = Helium Mole Fraction

ARG = Argon Mole Fraction

Outputs

RHOTP = Density at flow temperature and pressure conditions in units selected by the UNITS
configuration parameter.
RHOB = Density at base conditions in units selected by the UNITS configuration parameter.
RHOS = Density at standard conditions in units selected by the UNITS configuration parameter.
FPVS = Super-compressibility factor
GRS = Real Gas relative density at 60 deg F/14.73 PSI
GRS = (Mgas*zair)/(Mair*Zgas)
where Z,;, = 9995844 and M,;; = 28.96256
HYV = Heating Value in units selected by the UNITS configuration parameter.
ERR = Set when calculation status is indicating an error condition.
WARN = Set when calculation status is indicating a warning condition -
STATUS = a status number is placed on this pin which can be used to find the error in the error/warning
lookup table (See Table 5 AGA Error Codes). This enables the user to connect the pin to comparator
blocks to distinguish various error/warning conditions in the function block configuration.
METER BLK CONNECT = Must be connected to the companion meter block. This output connection
provides multiple data for input to its associated meter function block, (AGA 3, 7, or 9), reducing the need
to make multiple connections to complete the configuration.

Execution Order of this block must be set to be less than meter block (AGA3, 7, or 9) Execution Order
Jor correct calculation sequence.
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Function Blocks - AGA8DL Function Block

Configuration parameters

The AGA8DL properties dialog box is divided into two tab cards

GENERAL
AGAS - Detail

Click on the tab to access the properties for that tab.

GENERAL tab

Table 3 AGA8DL General tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Block Order Execution Order for Block Read Only. To change
Execution Order of this block | DIock order, fight-cliccon
must be set to be less than a Function Block and
meter block (AGAS, 7, or 9) select Execution Order.
Execution Order for correct
calculation sequence.
Tag Name N/A 16-character tag name
Descriptor N/A Block description
20 HC900 Process Control Designer Function Block Reference Guide Revision 17
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Function Blocks - AGA8DL Function Block

AGAS8 - Detail tab

AGAB - Detail Function Block Properties

General AGAS - Detail ]

Contract Conditions

Gaz Components

1. Methare (0,000000
2. Mitragen |0.000000

3. Coz2 lm
4 Ethane |0-000000
5. Propane W
B W ater ,W
7. Hzs ,M

8.
9.

10 Oxygen  [0.000000 17.

1.

12, nButane |0.000000 19,
13, iPentane |0.000000 20,
14. n-Pentane |0.000000 21,

Flowing Prezsure Measurement

TE B0 F [ Use Gauge Pressure
FB |14.73 psia Atmospheric Pressure psia
Unitg Gaz Analysiz

Us Metric ™ Override Expanded Range Emor

I Uszing Dnline Gaz Analyzer Values

Hydrogen  |0.000000 15.
co 0.000000 1E.

iButane  |0.000000 138,

Argon

Hexane |0.000000

Heptane ’M
Octane  |0.000000

Monane ’m
Decane ’M
Helium ,m
6000000

SUK:  |0.000000

ak | Cancel |
Table 4 AGA8DL Detail tab configuration parameters
Properties Group Parameter Index # Parameter Description Value or Selection
Contr_a_ct B Defines the Base or °F for U.S Units
Conditions Contract Temperature to o . .
calculate volume flow rate °C for Metric Units
at contract conditions in the
units selected by the UNITS
configuration parameter.
PB Defines the Base or psia for U.S Units
Contract Pressure to ) )
calculate volume flow rate bar for Metric Units
at contract conditions in the
units selected by the UNITS
configuration parameter.
Units u.s Type of units for all block Click Radio Button to select.
Metric l:r:)pn%;h?auttigg\t:’a?:r?w eters: Ensure that upits and gauge
This selection must agree pr ess_u:e stett_ltzgtiare "
with the UNITS selection in g;’"sés ent with the meter
the meter block. If they ock.
don’t agree, no error will be
indicated on the error/calc
status pins. The Meter
block will detect the error,
and will alert the user.
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Properties Group Parameter Index # Parameter Description Value or Selection
Flowing Pressure Use Gauge Sets whether pressure Click on Radio Button to select.
Measurement Pressure measurements are absolute | Ensure that units and gauge

Atmospheric

or gauge pressure. If you
are using gauge pressure,
a value of atmospheric
pressure is required in the
pressure units chosen.

pressure settings are
consistent with the meter
block.

Enter an Atmospheric pressure

Pressure value in units selected by the
UNITS configuration parameter
Gas Analysis Override Under certain situations, Check this box to Override the
Expanded the gas component values expanded Range Error

Range Error

may exceed the expanded
range recommended by the
AGA 8 Report. Setting this
checkbox will override the
expanded range error so
that a flow rate will be
calculated. It should be
noted that calculated flow
rates for conditions where
the expanded range is
exceeded are outside of the
recommended uncertainty
values for AGA 8
calculations.

Use Remote
Gas
Component
Values

If using this setting, the gas
component parameter pins
X [1..21] are always
visible whether or not
this is selected. Unused
pins can be left floating,
since an unconnected
pin is always read as O.
Note that the analyzer
values must be normalized
to ensure the gas
component sum is equal to
1.0.

Check this box to use the
block’s input pin values from an
online analyzer.

Uncheck this box to use Local
Gas Component Values.
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Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Local Gas

Component

Values

METH
NITRO
Cco2
ETH
PROP
H20
H2S
HYDRO
co
OXYGEN
I-BUT
N-BUT
I-PENT
N-PENT
HEX
HEPT
OCT
NON
DEC
HEL
ARG

Each of the 21 gas
component fractions can be
configured with either a
constant fraction value
derived from a lab report or
from an on-line gas
chromatograph.

<1.0and >=0.0

The sum of the gas components
should equal 1. HCDesigner will
show the sum of the gas
components to aid the user.

SUM

Sum of the 21 gas entered
(not active) values.

Read Only

Error Codes

The AGA function blocks have a status pin that outputs a number that indicates the status of the block. This
pin can be connected to comparator blocks to distinguish various error/warning conditions in the function
block configuration.

Table 5 AGA Error Codes

Status Block type Severity Description
number
0 ALL Good OK — NO ERRORS ORWARNINGS ENCOUNTERED
1 AGA 8 - DETAIL Error PRESSURE HAS A NEGATIVE DERIVATIVE
2 AGA 8 - DETAIL Warning DENSITY IN BRAKET EXCEEDS MAXIMUM DEFAULT
PROCEDURE USED
3 AGA 8 - DETAIL Error MAXIMUM ITERATIONS EXCEEDED IN BRAKET
4 AGA 8 - DETAIL Error MAXIMUM ITERATIONS IN DDETAIL EXCEEDED
5 AGA 8 - GROSS Error THE ROOT WAS NOT BOUNDED IN DGROSS
6 AGA 8 - GROSS Error NO CONVERGENCE IN DGROSS
7 AGA 8 - GROSS Error VIRGS SQUARE ROOT NEGATIVE
8 AGA 8 - GROSS Error COMBINED VALUES OF GRGR, X[2] AND HV NOT
CONSISTENT
9 AGA 8 - GROSS Error INVALID TERM IN VIRGS
12 AGA 8 - GROSS Error FLOWING PRESSURE (PF) <= 0.0 PR > 1740.0 PSIA
13 AGA 8 - GROSS Error FLOWING TEMPERATURE (TF) < 14.0 OR > 149.0 DEG F
Revision 17 HC900 Process Control Designer Function Block Reference Guide 23

1/16




Function Blocks - AGA8DL Function Block

Status Block type Severity Description
number

14 AGA 8 - GROSS Error HEATING VALUE (HV) <477.0 OR > 1211.0 BTU/FT"3
15 AGA 8 - GROSS Error GAS RELATIVE DENSITY (GRGR) < 0.55 OR > 0.870
16 AGA 8 - GROSS Error MOLE FRACTION FOR N2 < 0.0 OR > 0.50

OR FOR CO2 < 0.0 OR > 0.30

OR FORH2 < 0.0 0R>0.10

OR FOR CO < 0.0 OR > 0.03
17 AGA 8 - GROSS Error REFERENCE TEMPERATURE < 32.0 OR > 77.0 DEG F
18 AGA 8 - GROSS Error REFERENCE PRESSURE < 13.0 OR > 16.0 PSIA
22 AGA 8 - GROSS Warning FLOWING PRESSURE (PF) <=0.0 OR > 1200.0 PSIA
23 AGA 8 - GROSS Warning FLOWING TEMPERATURE (TF) < 32.0 OR > 130.0 DEG F
24 AGA 8 - GROSS Warning HEATING VALUE (HV) < 805.0 OR > 1208.0 BTU/FT"3
25 AGA 8 - GROSS Warning GAS RELATIVE DENSITY (GRGR) < 0.55 OR > 0.800
26 AGA 8 - GROSS Warning MOLE FRACTION FOR N2 < 0.0 OR > 0.20

OR FOR C0O2 < 0.0 OR > 0.20

ORFORH2<0.00R>0.0

ORFOR CO <0.00R > 0.0
32 AGA 8 - DETAIL Error FLOWING PRESSURE (PF) < 0.0 OR > 40,000. PSIA
33 AGA 8 - DETAIL Error FLOWING TEMPERATURE (TF) < -200 OR > 760 DEG F
36 AGA 8 - DETAIL Error MOLE FRACTION FOR METHANE < 0.0 OR > 1.0

FOR NITROGEN < 0.0 OR > 1.0

FOR CARBON DIOXIDE < 0.0 OR > 1.0

FOR ETHANE < 0.0 OR > 1.0

FOR PROPANE < 0.0 OR > 0.12

FOR WATER < 0.0 OR > 0.10

FOR H2S < 0.0 OR > 1.0

FOR HYDROGEN < 0.0 OR > 1.0

FOR CARBON MONOXIDE < 0.0 OR > 0.03

FOR OXYGEN < 0.0 OR > 0.21

FOR BUTANES < 0.0 OR > 0.06

FOR PENTANES < 0.0 OR > 0.04

FOR HEXANES + < 0.0 OR > 0.10

FOR HELIUM < 0.0 OR > 0.03

FOR ARGON <0.00R > 1.0
37 AGA 8 - DETAIL Error REFERENCE TEMPERATURE < 32.0 OR > 77.0 DEG F
38 AGA 8 - DETAIL Error REFERENCE PRESSURE < 13.0 OR > 16.0 PSIA
39 AGA 8 - DETAIL Error SUM OF MOLE FRACTIONS < 0.98 OR > 1.020
42 AGA 8 - DETAIL Warning FLOWING PRESSURE (PF) < 0.0 OR > 1750. PSIA
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Status | Block type Severity Description
number
43 AGA 8 - DETAIL Warning FLOWING TEMPERATURE (TF) <17 OR > 143 DEG F
46 AGA 8 - DETAIL Warning MOLE FRACTION FOR METHANE < 0.450R > 1.0
FOR NITROGEN < 0.0 OR > 0.5
FOR CARBON DIOXIDE < 0.0 OR > 0.3
FOR ETHANE < 0.0 OR > 0.1
FOR PROPANE < 0.0 OR > 0.04
FOR WATER < 0.0 OR > 0.0005
FOR H2S < 0.0 OR > 0.0002
FOR HYDROGEN < 0.0 OR > 0.1
FOR CARBON MONOXIDE < 0.0 OR > 0.03
FOR OXYGEN < 0.0 OR > 0.0
FOR BUTANES < 0.0 OR > 0.01
FOR PENTANES < 0.0 OR > 0.003
FOR HEXANES + < 0.0 OR > 0.002
FOR HELIUM < 0.0 OR > 0.002
FOR ARGON < 0.0 OR > 0.0
49 AGA 8 - DETAIL Warning SUM OF MOLE FRACTIONS < 0.9999 OR > 1.0001
52 AGA 3 - ORIFICE Error FLOWING PRESSURE WAS <= 0.0 OR > 40000. PSIA
53 AGA 3 - ORIFICE Error FLOWING TEMPERATURE < -200. OR > 760. DEG F
55 AGA 3 - ORIFICE Error ORIFICE DIAMETER WAS >= 100.0 INCHES
56 AGA 3 - ORIFICE Error PIPE DIAMETER WAS >= 100.0 INCHES
57 AGA 3 - ORIFICE Error FLOWING OR STANDARD DENSITY WAS <= 0.0
LBM/FT*3
58 AGA 3 - ORIFICE Error DIFFERENTIAL PRESSURE WAS <= 0.0 INCHES H20
65 AGA 3 -ORIFICE | Error SUPERCOMPRESSIBILITY FACTOR WAS <= 0.0
66 AGA 3 -ORIFICE | Error RELATIVE DENSITY AT STANDARD CONDITIONS WAS <
0.07 OR > 1.52
68 AGA 3 -ORIFICE | Error COMPRESSIBILITY FACTOR AT STANDARD
CONDITIONS <= 0.0
69 AGA 3 -ORIFICE | Error BETA RATIO (DO/DM) <= 0.0 OR => 1.0
75 AGA 3 -ORIFICE | Warning ORIFICE DIAMETER WAS < = 0.45 INCHES
76 AGA 3 -ORIFICE | Warning PIPE DIAMETER WAS <= 2.0 INCHES
77 GENERAL Error ERROR INVALID COMPANION BLOCK
CONFIG INTERCONNECTION
78 GENERAL Error METER/COMPRESSIBLITY BLOCK UNITS ARE
CONFIG INCONSISTENT
79 AGA 3 - ORIFICE Warning BETA RATIO (DO/DM) WAS < 0.1 OR > 0.75
99 GENERAL N/A Block is disabled — process value outputs are set to 0 and
OPERATION error/warning pins are turned off.
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Example
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Figure 4 AGA8DL function block example
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AGA8GS Function Block

Description
The AGAS8GS label stands for Gas Compressibility Gross Method AGAS8 Calculation

AGAIGTI0E 2

AGARI0S

== TF RHOTP
== PF RHOB
== HU RHOS
- 02 FPVE
m= HYD GRS
== C0 HW
== HITRGHN ERR

WARN

IR EEREEREEL

STATUS

.

METER BLK
CONNECT

This block is part of the Calculations category.

Function
The Gross method is used to approximate natural gas by treating it as a mixture of three components,
equivalent hydrocarbon component, Nitrogen and Carbon Dioxide. It is typically used for dry, sweet
(no H,S) natural gas. There are two methods used:

Gross Method 1 calculates the super-compressibility and gas density from knowledge of the relative
density, heating value and carbon dioxide, hydrogen and carbon monoxide components.

Gross Method 2 calculates the super-compressibility and gas density from knowledge of the relative
density, Nitrogen, carbon dioxide, hydrogen and carbon monoxide components.

The Gross Method only works over a limited range of conditions but requires less instrumentation to
implement.

Inputs

TF = Temperature at flow in units selected by the UNITS configuration parameter.

PF = Pressure at flow in units selected by the UNITS configuration parameter.

HW = Differential pressure in the units selected by the UNITS configuration parameter. (Only required if
the meter block is AGA3.)

CO2 = Carbon Dioxide Mole Fraction

HYD = Hydrogen Mole Fraction

CO = Carbon Monoxide Mole Fraction

NITRGN = Nitrogen Mole Fraction (Method 2 only)

Revision 17 HC900 Process Control Designer Function Block Reference Guide 27
116



Function Blocks - AGA8GS Function Block

Outputs

RHOTP = Density at flow temperature and pressure conditions in units selected by the UNITS
configuration parameter.
RHOB = Density at base conditions in units selected by the UNITS configuration parameter.
RHOS = Density at standard conditions in units selected by the UNITS configuration parameter.
FPVS = Super-compressibility factor
GRS = Real Gas relative density at 60 deg F/14.73 PSI
GRS = (Mgas*zair)/(Mair*Zgas)
where Z,;. = .9995844 and M,;, = 28.96256
HYV = Heating Value in units selected by the UNITS configuration parameter.
ERR = Set when calculation status is indicating an error condition. Errors indicate a fatal condition. The
output values in this case will be set to 0 and the error pin turned on until configuration is corrected or
operating conditions return to normal.
WARN = Set when calculation status is indicating a warning condition - Warnings indicate that the
configured or running conditions are outside of the tolerance for the AGA calculations being performed.
Values will still be calculated but should be viewed as out of tolerance
STATUS = a status number is placed on this pin which can be used to find the error in the error/warning
lookup table. (See Table 5 AGA Error Codes) This enables the user to connect the pin to comparator
blocks to distinguish various error/warning conditions in the function block configuration.

METER BLK CONNECT = Must be connected to the companion meter block. This output connection
provides multiple data for input to its associated meter function block, (AGA 3, 7, or 9), reducing the need
to make multiple connections to complete the configuration.

Execution Order of this block must be set to be less than meter block (AGA3, 7, or 9) Execution Order
for correct calculation sequence.

Configuration parameters

The AGA8GS properties dialog box is divided into two tab cards

GENERAL
AGAS - Gross

Click on the tab to access the properties for that tab.
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GENERAL tab

Table 6 AGA8GS General tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Block Order Execution Order for Block Read Only. To change
Execution Order of this block | Dlock order, fight-clickcon
must be set to be less than a Function Block an
meter block (AGA3, 7, or 9) select Execution Order.
Execution Order for correct
calculation sequence.
Tag Name N/A 16-character tag name
Descriptor N/A Block description
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AGA8 - Gross tab

AGAB - Gross Function Block Properties

General AGAS- Gross |
Grogs Method Used Flowing Pressure Measurement
Method 2 ™ Usze Gauge Pressure
Units
s o Mekic Atmospheric Pressure pizia
Setup for Method 1 & 2 Setup for Method 1 only
Gaz Relative Denzity |0 Heating Yalue u] BTU/3
Rel Density Ref Temp |0 F Calorimeter Ref Temp |0 F
Rel Density Ref Pres |0 psia Calorimeter B ef Pres 0 psia
Combustion Ref Temp |0 F
Contract Conditions Gaz Analyzis
TB B0 F [~ Overide Expanded Range Erar
FE 1473 pzia [ Using Online Gas &nalyzer Walues
Gas Components
Co2 0.000000 co 0.000000
Hypdragen |0.000000 Mitragen
u] | Cancel

Table 7 AGA8GS Detail tab configuration parameters

Properties Group

Parameter Index #

Parameter Description

Value or Selection

Gross Method
Used

Method 1

Gross Method 1 calculates
the super-compressibility
and gas density from
knowledge of the relative
density, heating value and
carbon dioxide, hydrogen
and carbon monoxide
components.

Click on Radio Button to select

Method 2

Gross Method 2 calculates
the super-compressibility
and gas density from
knowledge of the relative
density, Nitrogen, carbon
dioxide, hydrogen and
carbon monoxide
components.

Click on Radio Button to select

Contract
Conditions

TB

Defines the Base or
Contract Temperature to
calculate volume flow rate
at contract conditions in the
units selected by the UNITS
configuration parameter.

oF for U.S Units
9C for Metric Units
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Properties Group Parameter Index # Parameter Description Value or Selection
PB Defines the Base or psia for U.S Units
Contract Pressure to ) )
calculate volume flow rate bar for Metric Units
at contract conditions in the
units selected by the UNITS
configuration parameter.
Flowing Pressure Use Gauge Sets whether pressure Click on Radio Button to select.
Measurement Pressure measurements are absolute | Ensure that units and gauge

Atmospheric

or gauge pressure. If you
are using gauge pressure,
a value of atmospheric
pressure is required in the
pressure units chosen.

pressure settings are
consistent with the meter
block.

Enter an Atmospheric pressure

Pressure value in units selected by the
UNITS configuration parameter
Gas Analysis Override Under certain situations, Check this box to Override the
Expanded the gas component values expanded Range Error.

Range Error

may exceed the expanded
range recommended by the
AGA 8 Report. Setting this
checkbox will override the
expanded range error so
that a flow rate will be
calculated. It should be
noted that calculated flow
rates for conditions where
the expanded range is
exceeded are outside of the
recommended uncertainty
values for AGA 8
calculations.

Expanded Range Override only
required if entered gas values
cause expanded range errors.

Local/Remote
Gas
Component
Values

If using this setting, the gas
component parameter pins
are always visible
whether or not this is
selected. Unused pins
can be left floating, since
an unconnected pin is
always read as 0. Note
that the analyzer values
must be normalized to
ensure the gas component
sum is equal to 1.0.

Check this box if using an online
analyzer.

Units

us
Metric

Type of units for all block
inputs, outputs, and
configuration parameters:
This selection must agree
with the UNITS selection in
the meter block. If they
don’t agree, no error will be
indicated on the error/calc
status pins. The Meter
block will detect the error,
and will alert the user.

Click Radio Button to select.

Ensure that units and gauge
pressure settings are
consistent with the meter
block.

Setup for

Gas Relative

Gas Relative Density

Enter a positive number >0

Revision 17
116

HC900 Process Control Designer Function Block Reference Guide 31




Function Blocks - AGA8GS Function Block

Properties Group Parameter Index # Parameter Description Value or Selection
Method 1 & 2 Density
Rel Density Relative density reference Enter a positive number >0
Ref Temp temperature in units
selected by the UNITS
configuration parameter.
Rel Density Relative density reference Enter a positive number >0
Ref Pres pressure in units selected
by the UNITS configuration
parameter.
Setup for Heating Value Heating value in units Enter a value from

Method 1 only

selected by the UNITS
configuration parameter.

-99999 to 99999

Calorimeter Calorimeter reference Enter a value from
Ref Temp temperature in units -99999 to 99999
selected by the UNITS
configuration parameter.
Calorimeter Calorimeter reference Enter a value from
Ref Pres pressure in units selected -99999 to 99999
by the UNITS configuration
parameter.
Combustion Combustion reference Enter a value from
Ref Temp temperature in units -99999 to 99999
selected by the UNITS
configuration parameter.
Gas Components C0O2 Each of the 4 gas <1.0and >= 0.0
HYDROGEN component fractions can be
co configured with either a TEe Slgm of t|h1e gas components
NITROGEN constant fraction value should equal 1.

derived from a lab report or
from an on-line gas
chromatograph.
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Example

AGABGSIO 1
AGAS101

TOT104 <
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Figure 5 AGA8GS function block example
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AGA30 Function Block

Description

The AGA3O label stands for Orifice AGA3 Meter Calculation.

AGA8 BLK
CONNECT

AGAIORI0T 1

[vity

[v]:]

o= DISABLE O
QH

ERR

MARN

[ EEEREE

STATUS

This block is part of the Calculations category.

Function

Inputs

Output

Calculations for Orifice Metering - When connected to an AGAS block, the input value and multiple
related parameters will be obtained from the AGAS8 block. The meter block will use this information to
inherit the AGAS block data for use in the calculations.

AGAS8 BLK CONNECT = When connected to an AGAS block, the input value will equal the block
number of the AGA8 block. The meter block will use this information to inherit the AGAS8 block data for
use in the calculations. If the input pin is not connected to an AGAS block, then ERR and STATUS output
pins are updated accordingly.

DISABLE = When this pin is ON, the block is disabled, the process value outputs are set to 0, the
ERR/WARN pins are OFF, and the STATUS pin is set to 99 (See Table 5 AGA Error Codes).

QYV = Corrected volume flow rate at flowing conditions (Tf,Pf) in the units selected by the UNITS
configuration parameter. Output units are ft3/hr for U.S.; m3/hr for metric.

QB = Corrected volume flow rate at Base (or Contract) pressure and temperature in the units selected by
the UNITS configuration parameter. The base or contract conditions are specified by TB and PB in the
companion compressibility block. Output units are ft3/hr for U.S.; m3/hr for metric.

QM = Mass flow rate in the units selected by the UNITS configuration parameter. Units are lbm/hr for U.S.
and kg/hr for metric.

QH = Energy flow rate in the units selected by the UNITS" Units are MBTU/hr for U.S. and MJ/hr for
metric

ERR = Set when calculation status is indicating an error condition. Errors indicate a fatal condition. The
output values in this case will be set to 0 and the error pin turned on until configuration is corrected or
operating conditions return to normal.

WARN = Set when calculation status is indicating a warning condition - Warnings indicate that the
configured or running conditions are outside of the tolerance for the AGA calculations being performed.
Values will still be calculated but should be viewed as out of tolerance.

STATUS = a status number is placed on this pin which can be used to find the error in the error/warning
lookup table.(See Table 5 AGA Error Codes) This enables the user to connect the pin to comparator blocks
to distinguish various error/warning conditions in the function block configuration.

Execution Order of this block must be set to be greater than the Gas Compressibility block (AGASGS, or
AGAS8DL) Execution Order for correct calculation sequence. Right click on block to change execution
order.
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Configuration parameters

The AGA3O properties dialog box is divided into two tab cards

AGA3-Orifice
Flow Rates

Click on the tab to access the properties for that tab.

AGA3-Orifice tab

AGA3 - Orifice Meter Function Block Properties E|

AGA3 - Orifics | Flow Rates |

Flate & Pipe Parameters

Orifice Diameter

Pipe Diarmeter 1

1]

Calibration Factor |1

Reference Temperature

I aterial

Stainless Steel -

Stainless Steel -

Orifice Material

Pipe taterial

Transport Parameters

Unitz Type

s,

Orifice 8 F Gas Viscosity 0.010268 cP
Fipe 8 F |sentropic Exponent |1.3
Pipe Tap Location Tap Paint
. Flangs Fipe

Metric

o]

Cancel

Table 8 AGA3O Orifice tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Plate and Pipe Orifice Orifice diameter in the units Enter a value >0
Parameters Diameter selected by the UNITS Default = 1.0.
configuration parameter. U.S=in Metric=mm
Pipe Diameter Pipe diameter in the units selected | Enter a value >0
by the UNITS configuration Default = 1.0.
parameter. U.S=in Metric=mm
Calibration Combined calibration factor of Enter a value
Factor Orifice meter. If not specified use a | Default = 1.0
value of 1.0. {> 0.0}
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Properties Group Parameter Index # Parameter Description Value or Selection
Material Orifice Orifice material (Mandatory); Select from Drop Down
Material Stainless Steel, Monel, menu
Carbon Steel
Pipe Material Pipe material (Mandatory); Select from Drop Down
Stainless Steel, Monel, menu
Carbon Steel
Reference Orifice Temperature at which the Orifice Enter a value
Temperature diameter was measured. If this is Default = 68°F
not specified, use a typical ambient
temperature of 68°F (20°C).
Pipe Temperature at which the Pipe Enter a value
diameter was measured. If this is Default = 68°F
not specified, use a typical ambient
temperature of 68°F (20°C).
Transport Gas Viscosity Gas Viscosity — Absolute viscosity Enter a value
Parameters of flowing fluid. In the absence of Range 0.005to 0.5
this information, use the Default = 0.010268
recommended default of 0.010268
cP (Refer to AGA 3 Report- Part 4)
Isentropic Isentropic Exponent - In the Enter a value
Exponent absence of this information, use Range 1.0t0 2.0
the recommended default of 1.3 Default = 1.3
(Refer to AGA 3 Report- Part 4)
Pipe Tap Upstream Indicates the position of the Orifice Select a location of either
Location Downstream meter’s pipe pressure tap. upstream, or downstream
Note: - If downstream tap is Click Radio Button to
chosen, the differential pressure select
(HW) must be fed to the AGAS8
block for correct results.
Tap Point Flange Flowing pressure tap point Click Radio Button to
. select
Pipe
Units Type us Type of units for all block inputs, Click Radio Button to
Metric outputs, and configuration select
parameters: This selection must
agree with the UNITS selection in
the compressiblity block. If the
units do not agree, the error and
status output pins will indicate the
error and the calculated outputs
will be set to 0.0
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Flow Rates tab

Table 9 AGA3O Flow Rates tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection

QV Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QV output flow.

QV Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Orifice tab) = “per day”. desired, set the unit to “per

. hour” and the multiplier to 1/60.

us Metric Default = 1.0.
FT3/hr M3/ hr
Ft3/day M3/day

QB Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QB output flow.

QB Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Orifice tab) = “per day”. desired, set the unit to “per

. hour” and the multiplier to 1/60.

us Metric Default = 1.0.
FT3/hr M3/ hr
Ft3/day M3/day

QM Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for Qm output flow.
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Properties Group Parameter Index # Parameter Description Value or Selection
QM Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Orifice tab) = “per day”. desired, set the unit to “per
us Metric hour” and the multiplier to 1/60.
e Default = 1.0.
Ibm/hr Kg/hr
Ibm/day Kg/day
QH Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QH output flow.
QH Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Orifice tab) = “per day”. desired, set the unit to “per
us Metric B%ijguﬁn_d1thg multiplier to 1/60.
MBTU/hr  MJ/ hr o
MBTU/day MJ/ day
Example
Al03 2 AGASDLIOI 1 i
AGASI01 TOT106 =]
010101
————— == TF RHOTF fs——[ DENSITY-TMP-FRE | == RFRE FREI =00
FAIL
T RHOB [ DENSITY AT BASE | [1000  Sesm—o-EN
[=SIE MARN
— = Hill RHOS fm— [ DENSITY AT STD ] T— RET
T_[TEMPERATURE FLOW ] -r:lli':; FZ:E =m——— [ SUPER COMPRES ] RESET ACTION ! [FLOW TOTAL]
- mm—/[ A% REL DENSITY] [RESET|] —‘
G £l = COZ HY fm————[ HEATING WALUE |
010102 TOTAO7 7
= ETH
FAIL == FROF == RFPRE PREI =23
o= DIS MiARH - HZO [ooo o EN
&= HZS AGAMIMIEZ 2 RESET| »—= RST
= HYDRO [ COR FLOW RATE ]
—— [ FPRESSURE FLOW] o [FLOWY TOTAL BASE]
- CO [ COR FLOW AT BASE ]
A0S 5 = DUOYGEN ue [ WASS FLOW ] ,—'
040103 o= DISABLE QM
- |-BUT B [ ENERG FLOW RATE ] TOT102 g
FAIL = M-BUT
ERR -3 == RFRE FREI =01
o= DIz AR m= |-FENT
WARN 01 (000 == {—o~EN
= M-PENT
-l STATUS lm——[ STATUS 2] RESET —& RST
1 DIF PRESSURE] m= HEPT E[MFLDW TOTAL]
m= OCT —'
= HON TOTA02 o]
m= DEC ERR -3
== RPRE PREI -3
== HEL WARN = B
(000 -=—o
m= ARG STATUS [STATUS 5] 1000
! RESET »—= RET
E[ ENERGY TOTAL]
Figure 6 AGA3O0 function block example
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AGA7TM Function Block

Description

The AGA7TM label stands for Turbine AGA7 Meter Calculation.

AGA8 BLK
CONNECT

AGATTRICS 3

o
== OR QB
o~ DISABLE  2hd

oH

ERR

IR

STATUS

This block is part of the Calculations category.

Function

Inputs

Calculations for gas measurement by Turbine Meters - When connected to an AGAS block, the input
value and multiple related parameters will be obtained from the AGAS block. The meter block will use this
information to inherit the AGAS block data for use in the calculations.

QR = Raw Flow Rate in the units selected by the UNITS configuration parameter.
U.S. is ft3/hr and Metric is m3/hr.

AGAS8 BLK CONNECT = When connected to an AGAS block, the input value will equal the block
number of the AGA8 block. The meter block will use this information to inherit the AGAS8 block data for
use in the calculations. If the input pin is not connected to an AGAS block, then ERR and STATUS output
pins are updated accordingly.

DISABLE = When this pin is ON, the block is disabled, the process value outputs are set to 0, the ERR pin
is OFF, and the STATUS pin is set to 99 (See Table 5 AGA Error Codes).

Outputs

QYV = Corrected volume flow rate at flowing conditions (Tf,Pf) in the units selected by the UNITS
configuration parameter. Output units are "ft3/hr" U.S. and “m3/hr” for metric.

QB = Corrected volume flow rate at Base (or Contract) pressure and temperature in the units selected by
the UNITS configuration parameter. Base or Contract conditions are specified by TB and PB in the
companion compressibility block. Output units are "ft3/hr" U.S. and “m3/hr” for metric.

QM = Mass flow rate in the units selected by the UNITS configuration parameter." Units are lbm/hr for
U.S. and kg/hr for metric.

QH = Energy flow rate in the units selected by the UNITS. Units are MBTU/hr for U.S. and MJ/hr for
metric.

ERR = Set when calculation status is indicating an error condition. Errors indicate a fatal condition. The
output values in this case will be set to 0 and the error pin turned on until configuration is corrected or
operating conditions return to normal.

STATUS = a status number is placed on this pin which can be used to find the error in the error/warning
lookup table (See Table 5 AGA Error Codes). This enables the user to connect the pin to comparator
blocks to distinguish various error/warning conditions in the function block configuration.
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Execution Order of this block must be set to be greater than the Gas Compressibility block (AGASGS, or
AGAS8DL) Execution Order for correct calculation sequence. Right click on block to change execution

order.

Configuration parameters

The AGA7TM properties dialog box is divided into two tab cards

AGAT7-Turbine
Flow Rates

Click on the tab to access the properties for that tab.

AGA7-Turbine tab

Table 10

AGA7TM Turbine tab configuration parameters

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Turbine Meter
Setup

Meter Factor

A meter factor is a
dimensionless term
obtained by dividing the
actual volume of gas
passed through the meter
by the corresponding meter
indicated volume.

Value should default to 1 and be
limited to >0.

Units

U.S.
Metric

Type of units for all block
inputs, outputs, and
configuration parameters:
This selection must agree
with the UNITS selection in
the meter block. If they
don’t agree, no error will be
indicated on the error/calc
status pins. The Meter
block will detect the error,
and will alert the user.

Click Radio Button to select
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Flow Rates tab

AGAT - Turbine Meter Function Block Properties @

(Y Flow Rate

iPer ot

038 Flow Rate

PerHowr 1+

(M Flow Rate

PerHour %

(H Flow Rate

PerHour %

AGA7 - Tubine  Flow Rates |

PerDay

PerDay

PerDay 1 lbméhr

PerDay 1 MEBTU e

Y Multiplier

1 ft3¢hr

LB Multiplier

1 ft3/hr

O Multiplier

H Muliplier

Cancel

Table 11 AGA7TM Flow Rates tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
QV Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QV output flow.
QV Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Turbine tab) = “per day”. desired, set the unit to “per
us Metric hour” and the multiplier to 1/60.
e Default = 1.0.
FT3/hr M3/ hr
Ft3/day M3/day
QB Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QB output flow.
QB Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Turbine tab) = “per day”. desired, set the unit to “per
us Metric hour” and the multiplier to 1/60.
= Default = 1.0.
FT3/hr M3/ hr
Ft3/day M3/day
QM Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for Qm output flow.
QM Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Turbine tab) = “per day”. desired, set the unit to “per
us Metric hour” and the multiplier to 1/60.
_— Default = 1.0.
Ibm/hr Kg/hr
Ibm/day Kg/day
QH Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QH output flow.
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Properties Group Parameter Index # Parameter Description Value or Selection
QH Multiplier Units Type (see Provides a time period Enter Value

“UNITS” on other than “per hour” or For example, if “per minute” is
Turbine tab) = “per day”. desired, set the unit to “per
us Metric B%ijarluﬁn_d1thoe multiplier to 1/60.
MBTU/hr  MJ/ hr o
MBTU/day MJ/ day

Example

Figure 7 AGA7TM function block example
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AGA9UM Function Block

Description

The AGA9UM label stands for Ultrasonic AGA9 Meter Calculation.

AGA8 BLK
CONNECT

AGADUR 105 3

o
== OR [o]=]
o= DISABLE QM

OH

ERR

IR

STATUS

This block is part of the Calculations category.

Function

Inputs

Calculations for gas flow measurements from multi-path Ultrasonic Meters - When connected to an
AGAS block, the input value and multiple related parameters will be obtained from the AGAS block. The
meter block will use this information to inherit the AGAS block data for use in the calculations.

QR = Raw Flow Rate in the units selected by the UNITS configuration parameter. U.S. is ft3/hr and
Metric is m3/hr.

AGAS8 BLK CONNECT = When connected to an AGAS block, the input value will equal the block
number of the AGAS block. The meter block will use this information to inherit the AGAS8 block data for
use in the calculations. If the input pin is not connected to an AGAS block, then ERR and STATUS output
pins are updated accordingly.

DISABLE = When this pin is ON, the block is disabled, the process value outputs are set to 0, the ERR pin
is OFF, and the STATUS pin is set to 99 (See Table 5 AGA Error Codes).

Outputs

QYV = Corrected volume flow rate at flowing conditions (Tf,Pf) in the units selected by the UNITS
configuration parameter. Output units are "ft3/hr" U.S. and “m3/hr” for metric.

QB = Corrected volume flow rate at Base (or Contract) pressure and temperature in the units selected by
the UNITS configuration parameter. Base or Contract conditions are specified by TB and PB in the
companion compressibility block. Output units are "ft3/hr" U.S. and “m3/hr” for metric.

QM = Mass flow rate in the units selected by the UNITS configuration parameter." Units are lbm/hr for
U.S. and kg/hr for metric.

QH = Energy flow rate in the units selected by the UNITS. Units are MBTU/hr for U.S. and

MJ/hr for metric.

ERR = Set when calculation status is indicating an error condition. Errors indicate a fatal condition. The
output values in this case will be set to 0 and the error pin turned on until configuration is corrected or
operating conditions return to normal.

STATUS = a status number is placed on this pin which can be used to find the error in the error/warning
lookup table (See Table 5 AGA Error Codes). This enables the user to connect the pin to comparator
blocks to distinguish various error/warning conditions in the function block configuration.
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Execution Order of this block must be set to be greater than the Gas Compressibility block (AGASGS, or
AGAS8DL) Execution Order for correct calculation sequence. Right click on block to change execution

order.

Configuration parameters

The AGA9UM properties dialog box is divided into two tab cards

AGA9UM-Ultrasonic

Flow Rates
Click on the tab to access the properties for that tab.

AGA9-Ultrasonic tab

Table 12 AGA9UM Ultrasonic tab configuration parameters

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Ultrasonic Meter
Setup

Meter Factor

A meter factor is a
dimensionless term
obtained by dividing the
actual volume of gas
passed through the meter
by the corresponding meter
indicated volume.

Value should default to 1 and be
limited to >0.

Units

U.S.
Metric

Type of units for all block
inputs, outputs, and
configuration parameters:
This selection must agree
with the UNITS selection in
the meter block. If they
don’t agree, no error will be
indicated on the error/calc
status pins. The Meter
block will detect the error,
and will alert the user.

Click Radio Button to select

44

HC900 Process Control Designer Function Block Reference Guide

Revision 17
116




Function Blocks - AGA9UM Function Block

Flow Rates tab

Table 13 AGA9UM Flow Rates tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
QV Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QV output flow.
QV Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Ultrasonic tab) = “per day”. desired, set the unit to “per
] hour” and the multiplier to 1/60.
Us | Metric Default = 1.0.
FT3/hr M3/ hr
Ft3/day M3/day
QB Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QB output flow.
QB Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Ultrasonic tab) = “per day”. desired, set the unit to “per
. hour” and the multiplier to 1/60.
Us | Wetric Default = 1.0.
FT3/hr M3/ hr
Ft3/day M3/day
QM Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for Qm output flow.
QM Multiplier Units Type (see Provides a time period Enter Value
“UNITS” on other than “per hour” or For example, if “per minute” is
Ultrasonic tab) = “per day” desired, set the unit to “per
. hour” and the multiplier to 1/60.
Us | Metric Default = 1.0.
Ibm/hr Kg/hr
Ibm/day Kg/day
QH Flow Rate Per Hour Defines the rate of time Click Radio Button to select.
Per Day for QH output flow.
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Properties Group Parameter Index # Parameter Description Value or Selection
QH Multiplier Units Type (see Provides a time period Enter Value.
“UNITS” on other than “per hour” or For example, if “per minute” is
Ultrasonic tab) = “per day” desired, set the unit to “per
Us Metric B%ijguﬁn_d1thg multiplier to 1/60.
MBTU/hr  MJ/ hr e
MBTU/ MJ/ day
day
Example
AGAEGTI0 1
L AGAS1I0 '
TOTA06 5}
AlM03 3 Al104 a TF RHOTF f=m—[ DENSITY-TWP_FRE |
m= RFRE FREI
010101 010102 —————————————— = PF RHOB =m—[ DENSITY AT BASE ]
= EN
= HUY RHOS f=m—[ DENSITY AT 5TD ]
FAIL FAIL RESET RST
= COZ FFYS fm—[ SUPER COMPRES ]
[=SNulE WARN o= DS MARN ’—l
= HYD GRE =] 345 REL DENSITY ] [RET]
41 [ FLOW TOTAL ]
= GO HY f=m—[ HEATING WALLE ] '
[ TEMP FLOW ] [ FRESSURE FLOWY ]
== HITRGHM ERR -2 TOTI07 T
WARN =1
== RPRE FREI -2
STATUS fm—[ STATUS HO S
—_— o EN
RST »—= RST
[FLOW TOTAL BASE]
B AGAIURMATE i
pulse to flow units [ COR FLOWY RATE | S |
Qwr TOTI0S =)
FI112 10 [ COR FLOW AT BASE ]
——a= IR (w):]
010201 [ MASS FLOW ] == RFRE FREI =00
o= DISABLE OM
O~ HOLD  FAIL an [ ENERGY FLOW RATE ] =~ EN
== RPFREZ FREI| R5T »— RST
ERR 3
OWFL T
STATUS
o= “RST RATE [ M FLOW TOTAL]
[STATUSHOT] 4
TOTI09 a
[FLOWRATE] Ultrasonic Meter calculation
== RPRE FPREI
_1 .00 - EN
RST »—= RST

[ENERGY TOTAL]

Figure 8 AGA9UM function block example
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Al Function Block

Description
The Al label stands for Analog Input.

A0S 1
{ulu[u]ululu]

FAIL =2
o= DIS WARN =01

——

This block is part of the I/0 Blocks category.
Function

Reads value of an Analog Input from a specified real I/O address. Convert analog input value to
corresponding output (OUT) in engineering units based on the necessary scaling and conversions
performed.

LINEAR - Converts analog input value to corresponding output in units based on a linear 0 % to 100 %
scale and specified high and low range values +/-10% over range.

OUT = Scale x Input value + Bias
where:

High range value - Low range value
100

Scale =

Input value = Analog Value in percent

T/C or RTD - Converts analog input value in engineering units using the range of Input Type. +/-1% over
range.

ﬂ ATTENTION
The failsafe detection on this input block configured for 4-20mA range is:

Low Detection: 2.4mA
High Detection: 21.6mA

Outside of the range the flag (Input Fail) is ON. There is no detection from 0 to 4 mA, but the
block continues to provide data that can be compared via an Alarm Block, for example.

Input

Analog value from specified real I/O address.
DIS = disable the Al channel

Output
OUT = Analog Input value in engineering units.
WARN = Warning Input Indication - Sensor failure possibility. If Al input wiring or sensor exceeds
100 ohms of resistance, the WARNing pin will energize.
FAIL = Digital status of channel

Digital Low (0) = OK
Digital High (1) = Open sensor or failed input channel.
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Configuration parameters

Analog Input Properties

i~ Black
Murnber 101 1.0

—Input Type and Range

RTD | Lirear

Special

Order 1

~Address

Rack IG
Module IG
Chatinel IG

— Burnout Check —Range
I¥ Enable High |1DD
- Disabled Channel———————— Low |D
Dutput ¥ alue IU —
—Failsafe
[ o=nE & UseWalue > IU
Filter Time [zec) IU Do scale
Bias ID " Up scale

[ o |

Cancel |

Table 14 Analog Input configuration parameters

Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order for Block Read Only. To
change block order,
right-click on a
Function Block and
select Execution
Order.
Rack This is the address of the selected Enter a value
Address Rack. from 1 to 5.
1/0 Module Address of selected I/0 module (must | Enter a value:
Address match model selection guide) from 1to 12
Channel Channel on selected /O Module Enter a value:
Address from 1 to 8 or 16.
Input Type N/A Thermocouple Input types Click on the "Input
and Range Type and Range"
R.TD Input types group button and
Linear Input types select an input from
Special Input Types - Carbon or list box.
Oxygen See Table 15 for
Input Type and
Range
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Parameter Index # Parameter Description Value or Selection
High Range 6 For Linear Inputs Only - output value Enter a value:
Value that corresponds to 100% input value. | 99999 to + 99999

For example:
Actuation Input = 4-20mA
Process variable = Flow
Range of Flow = 0to 250 gal/min
High Range Display Value = 250
Low range Display Value =0
Then 20mA =250, 4mA =0

Low Range 7 For Linear Inputs Only - output value Enter a value:

Value that corresponds to 0 % input value + 99999 to + 99999
For example: See “High Range B B
Value”.

Disable 8 The output value when the Al channel | Enter a value

Channel is disabled. Disable = ON

Output Value Default =0

Filter Time 2 A software digital filter is provided for Enter a value:

(sec) the input designated to smooth the 0 to 120 seconds
input. You can configure the first
order lag time constant from 1 to 120
seconds. 0=no filter

Bias 3 Bias is used to compensate the input Enter a value:
for drift of an input value due to +9999 to +99999
deterioration of a sensor, or some B -
other cause.

Failsafe Use N/A Use the User value entered in the Click on Radio

Value appropriate field. button to select

Failsafe Use 4 The output value to which the output Enter a value in

Value field will go to protect against the effects of | Engineering Units
failure of the equipment, such as, fuel | 49999t +99999
shut-off if there is loss of flame in a B B
furnace, or a sensor break.

Downscale N/A LINEAR Click on Radio
OUT = Value set at “Low range value” | button to select
field.

T/C or RTD
OUT = Value of Low range implied by
input type.

Upscale LINEAR Click on Radio
OUT = Value set at “High range button to select
value” field.

T/C or RTD
OUT = Value of High range implied by
input type.

Burnout N/A Burnout check enable Click on block to

Check (Thermocouples only) select or deselect

Bad Channel N/A Check this to generate a hardware Click on block to

Detection failure diagnostic if a bad Al channel select or deselect
is detected. If unchecked, a
diagnostic will not be generated,
which may be desirable for inputs
used for monitoring only.
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Failsafe rules

If the controller is unable to access the physical channel or the sensor is faulty, and:

« If Failsafe is “Use Value” Then OUT = Configured Failsafe value
« If Failsafe is enabled and downscale Then OUT = Range Lo (linear)

Low Range Value of input type (T/C and RTD)
« If Failsafe is enabled and upscale Then OUT = Range Hi (linear)

High Range Value of input type (T/C and RTD)

50 HC900 Process Control Designer Function Block Reference Guide

Revision 17
116



Function Blocks - Al Function Block

Table 15 HC900 Input Types and Ranges

Type Range Low Range High EU
B -18 1815 C
B 0 3300 F
E -270 1000 C
E -454 1832 F
E -129 593 C
E -200 1100 F
J -18 871 C
J 0 1600 F
J -7 410 C
J 20 770 F
J -180 0 C
J -292 32 F
K -18 1316 C
K 0 2400 F
K -18 982 C
K 0 1800 F
K -29 538 C
K 20 1000 F
K 0 1200 C
K 32 2192 F
Ni-NiMo 0 1371 C
Ni-NiMo 32 2500 F
Ni-NiMo 0 682 C
Ni-NiMo 32 1260 F
NiMo-NiCo 0 1371 C
NiMo-NiCo 32 2500 F
NiMo-NiCo 0 682 C
NiMo-NiCo 32 1260 F
N -18 1300 C
N 0 2372 F
N -18 800 C
N 0 1472 F
N 0 1200 C
N 32 2192 F
R -18 1704 C
R 0 3100 F
S -18 1704 C
S 0 3100 F
T -184 371 C
T -300 700 F
T -129 260 C
T -200 500 F
W_W26 -20 2320 C
W_W26 -4 4200 F
W5W26 -18 2316 C
W5W26 0 4200 F
W5W26 -18 1227 C
W5W26 0 2240 F
Platinel 0 1380 C
Platinel 32 2516 F
Platinel 0 750 C
Platinel 32 1382 F
Pt100 -184 816 C
Pt100 -300 1500 F
Pt100 -184 649 C
Pt100 -300 1200 F
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Type Range Low Range High EU
Pt100 -184 316 C
Pt100 -300 600 F
Pt500 -184 649 C
Pt500 -300 1200 F
Pt1000 -40 260 C
Pt1000 -40 500 F
JIS100 -200 500 C
JIS100 -328 932 F
JIS100 -200 260 C
JIS100 -328 500 F
Cui0 -20 250 C
Cui0 -4 482 F
YSI1405 10 37.8

YSI1405 50 100

Ohms 0 200

Ohms 0 500

Ohms 0 1000

Ohms 0 2000

Ohms 0 4000

mA 4 20

mA 0 20

mV 0 10

mV 0 50

mV 0 100

mV -10 10

mV -50 50

mV -100 100

mV -500 500

\ 0 1

\ 0 2

Vv 0 5

Vv 0 10

Vv 1 5

Vv -1 1

Vv -2 2

Vv -5 5

Vv -10 10

Carbon 0 1250 mV
Oxygen -30 510 mV
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Example

Figure 9 shows a Function Block Diagram configuration using an Al function block.

AMTZ 1
(ululujulnln]

FAIL HO——[ OFEN T/C ]
o= DS AR =m

[WORK TG |

Al used for work temperature monitoring. Tag descriptors are used to identify
the input. A digital tag connected to the fail output can alarm on an open
sensor.

Figure 9 Al function block example

Revision 17 HC900 Process Control Designer Function Block Reference Guide 53
116



Function Blocks - Analog Input Voting

Analog Input Voting

Description

The Al-V label stands for Analog Input Voting . This block is part of the I/O Blocks category.

AlV101 1

&

SFAIL -3

FAIL =00

o= DI
VFAIL =00

CH-A 010102
CH-B 010103
CH-C 010104

Function

Reads values of Analog Inputs from specified real 1/0 addresses. Converts analog input value
to corresponding output (OUT) in engineering units based on the necessary scaling and
conversions performed.

Input Type = LINEAR - converts analog input value to corresponding output in units based on a
linear 0 to 100% scale and specified high and low range values.

OUT = Scale x Input value + Bias
where:

Scale = High Range Value - Low range value
100

Input value = Analog Value in percent

Input Type = T/C or RTD - converts analog input value in engineering units using the range of
Input Type

Al-V differs from Al in that multiple inputs (up to 3) may be specified, and the values of the inputs
(whose channel has not failed) must match for the input value to be considered good overall.
Otherwise the FAIL pin becomes ON and the Fail-safe value is used as output instead of any
input value. If there is only one input used, then the state of the single channel determines the
state of the FAIL pin.

If none of the inputs are used (i.e. all three are not enabled by user), the function block will
behave the same as when the DIS (Disable) pin is ON.

Please refer to the descriptions of the DIS, FAIL, SFAIL, and VFAIL pins below to get a good
understanding of the block behavior.

NOTE: For calibration of Al channel, please follow following steps:

1. Create a configuration using Al-V function block and configure the addresses of input channels
to be used.

2. Download the configuration to controller.

3. Now follow the steps given "Calibrate Al Channel " section for each Al channel selected in the
above configuration.
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Input

Output

Analog value(s) from specified real I/0O address(s).
DIS = Disable Signal:
DIS pin = ON:

Results in disabling of the Al channels. Output of the block in this case is the Fail-safe value. All
output pins (FAIL, SFAIL and VFAIL) pins becomes OFF.

DIS pin = OFF:
Results in normal operation i.e. it enables the function block.

All output pins (FAIL, SFAIL and VFAIL) pins behave as expected for a normal operation (as
described below).

DIS pin = Open:
Results in normal operation i.e. it enables the function block.

All output pins (FAIL, SFAIL and VFAIL) pins behave as expected for a normal operation (as
described below).

OUT = Analog Input value in engineering units.
FAIL = Failed — If ON, indicates that the block output is set to Fail-safe. Possible cause for this is:
In the case where three inputs are used:
One input has a failed channel and the good channels have a validation failure.
OR
All three inputs have failed channels.
In the case where two inputs are used:
Two inputs have good channels and a validation failure.
OR
Both inputs have failed channels.

SFAIL = Source Failure — If ON, indicates a failure of one or more of the analog channel(s).
Possible cause for this is:

Power failure
One of the Al channels failed

VFAIL = Validation Failure — If ON, indicates that the values of the “good” channels disagree.

Block properties
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x
 Block Input Type and B ange
Mumber 101 T/C RTD | I Linear Specia |
Order 1 a -
—Addrezs
v Uselnputd W UselnputB W Uze lbput C
[nput & Input B [rpuk C
Rack I'I _I? I'I _Ij I'I _Ij
b adule I1 _I? 1 = 1 =
Charirel I:2 _I? |3 _Ij I'ﬂr _Ij
— Ranoge
High [100
~ Disabled Channel Low |0
Dutput W alue IEI
~ Failzafe
[eites & Uszealue  --» I':I
Filter Time [sec] |0 " Dawn scale
Bias ||:| " Up scale
— Bad Channel Detection
[+ Generate Hardware Failure on Bad Channel Detection
k. I Cancel

Double click on the function block to access the function block properties dialog box

Configuration parameters

Analog Input Voting configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Group
Order N/A Execution Order for Block Read Only.
Block

To change, See "Execution Order".
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Use Input A 4 Enable or Disable Input A Click on checkbox to
select or deselect
Use Input B 5 Enable or Disable Input B Click on checkbox to
select or deselect
Use Input C 6 Enable or Disable Input C Click on checkbox to
select or deselect
Address Rack (for each N/A This is the address of the selected Enter a value: from 1
Input) Rack. to 5.
I/O Module (for N/A Address of selected 1/0 module (must | Enter a value: from 1
each Input) match model selection guide) to 12
Channel (for each | N/A Channel on selected /O Module Enter a value: 1 to 16,
Input) depending on module
type.
Input Type and N/A Thermocouple,RTD, Linear Input types| Click on the "Input
Range or Special Input Types - Carbon or Type and Range"
Oxygen group button and
Input Type and select an input from
Range list box.
Click Here for Input
Types and Ranges
High Range Value | N/A For Linear Inputs Only - output value Enter a value:
that corresponds to 100 % input value
+ 99999 to + 99999
For example: Actuation Input = 4-20mA
Process variable = Flow
Range of Flow = 0 to 250 gal/min
Range High Range Display Value = 250
Low range Display Value =0
Then 20mA =250, 4mA =0
Low Range Value | N/A For Linear Inputs Only - output value | Enter a value:
that corresponds to 0 % input value
+ 99999 to + 99999
For example: See "High Range Value"
Disable Output Value 13 The output value when the Al channel | Enter a value
is disabled. Disable = ON
Channel Default = 0
Filter Time (sec) 7 A software digital filter is provided for Enter a value:
the input designated to smooth the
input. You can configure the first order | O to 120 seconds
lag time constant from 1 to 120
seconds.
Settings 0=no filter
Bias 8 Bias is used to compensate the input | Enter a value:
for drift of an input value due to
deterioration of a sensor, or some +9999 to +99999
other cause.
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Use Value field N/A The output value to which the output Enter a value in
will go to protect against the effects of | Engineering Units
failure of the equipment, such as, fuel
shut-off if there is loss of flame in a +9999 to £99999
furnace, or a sensor break.
Use Value N/A Use the value entered in the Click on Radio button
appropriate field. to select
Downscale N/A LINEAR Click on Radio button
to select
OUT = Value set at "Low range value"
field.
Failsate T/C or RTD
OUT = Value of Low range implied by
input type.
Upscale N/A LINEAR Click on Radio button
) to select
OUT = Value set at "High range value"
field.
T/C or RTD
OUT = Value of High range implied by
input type.
Generate N/A Check this to generate a hardware Click on checkbox to
Hardware Failure failure diagnostic if a bad Al channel is| select or deselect
Bad Channel on Bad Channel detected. If unchecked, a diagnostic
Detection Detection will not be generated, which may be
desirable for inputs used for
monitoring only.
Example

Figure 01 below shows a function block diagram using an Al-V function block. The Al-V block
reads in analog input values from real /O addresses, and then passes the calculated value to the
PID block, for it to control the value, to be then output to real I/0O addresses by the AO block. The
source fail (SFAIL) and validation fail (VFAIL) pins are also used for monitoring the statuses.
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AlW101 1

&

FAIL
SFAIL
DISABLE DIs
VFAIL
CH-A 010102
CH-B 010102
CH-C 010104

H=——[ FAIL ]
o[ SOURCE FAIL |
HO——[ VALIDATION FAIL ]

[ ANALCG INFUT |

FPID105 3

PID105

== RSP W5P
m= FFV AL
= TRW ALZ
o= TRC DIRECT
== BIAS

= 5WI ATI
== MDRQI MODE

== BCI BCO

AD104 2
010201

FaAIL

o oo #

[ ANALOG OUTPUT ]
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ALM Alarm Function Block

Description
The ALM label stands for the Analog Alarm function.

AlLhd104 1
P ouT |3
e O
m= RSP
o= DISABLE

This block is part of the Alarms/Monitor category.

Function

The analog alarm block accepts an analog signal as a process variable and compares it to a limit value
(setpoint) to determine an alarm condition. The setpoint may be entered by the user or be another analog
signal in the controller.

Alarm actions may be high, low or high deviation, low deviation or band deviation. For deviation alarming,
a second analog signal provides the reference and setpoints represent deviation from the reference.

The alarm output may be inverted to create normally active digital output. A user selection for latching
until acknowledged or automatically reset is provided.

A user-specified hysteresis value in the engineering units of the process variable is provided.

An on-delay time value up to 240 seconds is available to prevent momentary alarm actions. A digital reset
input is available to disable alarm actions.

Alarm type function

(PV>SP)

« OUT=ON
« OUT = OFF
(PV>CYV)

« OUT=ON
« OUT = OFF
(PV<SP)

« OUT=ON
e OUT = OFF
(PV<CYV)

« OUT=ON
e OUT = OFF

High Process Variable/Local Setpoint

If the PV is greater than the local Setpoint

If the PV is less than the Local Setpoint minus Hysteresis
High Process Variable/Compare Value

If the PV is greater than the Compare Value (CV) i.e. Alarm Setpoint
If the PV is less than the Compare Value minus Hysteresis
Low Process Variable/Local Setpoint

If the PV is less than the Local Setpoint

If the PV is greater than the Local Setpoint + Hysteresis
Low Process Variable/Compare Value

If the PV is less than the Compare Value (CV)

If the PV is greater than the Compare Value + Hysteresis
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[(PV-CV)>SP]
e OUT =ON

e OUT = OFF
[(CV-PV)>SP]

« OUT=ON

« OUT = OFF

|Pv-cv |>sp

« OUT=ON

« OUT = OFF
Inputs

High Deviation Alarm

If the PV input minus the CV input is greater than the Local Setpoint

If the PV input minus the CV input is less than the Local Setpoint minus Hysteresis
Low Deviation Alarm

If the CV input minus the PV input is greater than the local Setpoint

If the CV input minus the PV input is less than the Local Setpoint minus Hysteresis
Band Deviation Alarm

If the absolute value of (PV-CV) is greater than the Local Setpoint

If the absolute value of (PV-CV) is less than the Local Setpoint minus Hysteresis

PV = Process Variable

CV = Compare Value

RSP = Remote Setpoint

DISABLE = On disables alarm action.

Output
OUT = Output

Block properties

Analog Alarm

—Elock
MNumber 102 Order 2

— Alarm Setpoint

W > SP) j
Hyzteresiz [EL] ID
Local Setpoint ID [ Use RSP Input

— Dutput

On Delay [zec) II:I [ Latch
Ok I Cancel
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ﬂ ATTENTION
Local Setpoint is set in the Process Control Designer unless “Use RSP Input” is enabled. Use
an Analog Variable connected to one RSP input (use RSP Input Enabled) if you want to
change alarm setpoint at the operator interface via the Variable Edit Display.

Table 16 Analog alarm configuration parameters

Parameter Index Parameter Description Value or Selection
#
Block Order N/A Execution Order for Block Read Only. To change block order,

right-click on a Function Block and
select Execution Order.

Alarm N/A Alarm Action Type PV>SP = High Process Variable/Local
Setpoint Setpoint
Type PV>CV = High Process Variable

/Compare Value

PV<SP = Low Process Variable/Local
Setpoint

PV<CV = Low Process Variable
/Compare Value

(PV-CV)>SP = High Deviation Alarm
(CV-PV)>SP= Low Deviation Alarm

IPV-CVI>SP = Band Absolute
Deviation Alarm

Hysteresis 4 Hysteresis in engineering units can 0 t0 99999.9 in Engineering Units
be set from 0 to the input span
monitored variable.

Local 0 Local Setpoint value in engineering 0 t0 99999.9 in Engineering Units
Setpoint units or a calculation from another

function block via RSP (see “Use

RSP Input”).

i i lick R i

Use RSP Input 1 Remote Setpoint selection ?ngP)?n box to use Remote Setpoint
Output Latch 3 ON latches the alarm output until Click on Box to select.

acknowledged.

To acknowledge an alarm, it must
be tagged and entered into an
alarm group. This will provide for
the acknowledgment from the
operator interface.

On Delay 6 Number of seconds the alarm is 0 to 240 seconds
active before activating OUT.
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Examples

Figure 10/Example 1 shows an ALM function block being used for Band Deviation Alarm—a control loop
process variable is compared to the loops working setpoint. A variable is used as the setpoint value to allow

periodic changes. (RSP enabled). The Output contains a tag identification that will be used to identify the
alarm state.

Example 2 shows an ALM function block being used to alarm on PV>SP.

EXAMPLE 1
ALMATE 1
Loop Process Variahle et py ouT Fo— [ TAs ]
Loop Waorking Setpaint e cw
Variable m= RSF
o= DISABLE
(Py-Cv)=5P
Alarm Alarm State \
CV + RSP Value
CV - RSP Value
Alarm State
EXAMPLE 2
ANMTY 2
aulujululu]
FAIL {23
o= DS WARN b3
ALMITS 3
. OUT fe——[ PRES1ALM ]
e O
M— RSP
= DISABLE
Accessed using Variable Edit Screen
Alarm State
RSP Value
S Hysteresis
py—= L3
Out of Alarm
Figure 10 ALM function block example
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ALMGR Alarm Group Function Block

Description
The ALMGR label stands for the Alarm Group function.

ALMGRE0 1
GROUP 1

2= ACK UNACK o
ACTIV -2

This block is part of the Alarms/Monitor category.

Function

The Alarm Group Function Block allows you to tie alarm groups into the Control Strategy particularly
when you do not have an Operator Interface. It provides remote acknowledgement of all alarms in the

group.

This block is always stored in the reserved block area (40 thru 59), are always in the configuration whether
visible in the FBD or not, and all outputs of the block are updates every alarm scan.

Input
ACK = acknowledges all alarms in group (rising edge). Clears UNACK.

Output
UNACK = ON when any of the alarms in the group have not been acknowledged.

ACTIV = ON when any of the alarms in the group are active.

Assign an Alarm Group

When you drag and drop an Alarm Group function block onto the worksheet, the "Assign Alarm Group"
dialog box opens.

Select an Alarm Group (1 - 20) from the drop down menu, then click "OK".
The function block will appear on the Function Block Diagram.

Configure an Alarm Group

1. Double-click on the Alarm Group function block. The Alarm Group Configuration dialog box will
appear. The Group Number appears on the dialog box.

2. Digital signals will be displayed in the "Selected Tags" field.
3. Enter the group title. Use any mix of numbers, letters, and spaces.

4. Click on a Signal Tag name, then click on ADD. The selected signal tag will be placed in the next
available position in the "Selected Tags" field,
OR
Select a position in the "Selected Tags" field, then click on INSERT. The selected signal tag will be
placed in the position chosen in the "Selected Tags" field and the other signal tags will reorder as
required.
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5. Repeat the selection for up to 12 tags for each group.

6. Select a signal in the "Selected Tags" field and click on ALARM DETAILS, and enter Alarm details
in the Dialog Box.

7. Click OK.

You can also select "Alarms" from:
- the EDIT menu on the Process Control Designer Main Menus
- The O/I Worksheet Toolbar button
(when you have an O/I)
- the FBD Worksheet toolbar button
(when you do not have an O/I and do not need to use
Alarm Group logic in the control strategy)

Example
Remote Acknowledge
for One or More Alarm Groups
(optional)
[ REM ACK]
ZONEATC >—‘
PID101 1
[E— Alarm Group {1 of 20}
== RSP WSP f-m ALMGR4D 4
- FFY ALY e[ ZONT-ALM | GROUP 1
= TRV ALZ bo
REM ACK »——— “ACK UNACK |5 UNACKED |
o~ TRC DIRECT o
ACTIV Ho—[ ACTIVALM |
== BIAS R EEEER
e S ATl
n Types == MDRQI MODE =
=BCl  BCO}= Three alarms configured Alarm Details
[ ———TT for Alarm Group 1
Alaem Detaile - Block 100 (haput 17
DI1103 2 T et R R
010308 |F  fo—{ L5102 ] R i
A e4s | "
FalLbo AT — Frocty: [T TR ~ |
¥ E-bal Notikcaton
ALM1DZ 2 SR ToE
F1-0IL T i PYF OUT f-o—] OILT-ALM | !:%
- 0V | Lne 2 (24 char mail
TP ee-e RSP R ET—
o- DISABLE T Daaction
| & Tiigger on 0N State
|| Tiiager cn OFF Siate
| e fickrowdedge
| Maal Ack
O Aok
Ccel_|
Figure 11 ALMGR Function Block Example
Revision 17 HC900 Process Control Designer Function Block Reference Guide 65

1/16



Function Blocks - ALT Alternator Function Block

ALT Alternator Function Block

Description

The ALT label stands for Alternator Function.

ALTAOZ 1
ALTI0Z
== 1N ouT1 ==
o= N2 ouTz =
o= N2 ouTs =
[=SRLE) ouTa =
= NS ouTs (=0
= INE OUTE (=0
== INF ouT? ==
o= INE ouTs ==
== NG ouTa ==
== N0 OUTA0 ==
B= N1 OUTA1 =
o= N2 OUTAZ =
o= IN1Z OUTAS o
C= NG OUTASG =0
C= NS OUTAS (=0
== NG OUTAE =
== DEBEL ODIS =
== AR DS ==
= DRIYS 5Tl H=

This block is part of the Auxiliary category.

Function

Inputs

The Alternator (ALT) function block is typically used to alternate the starting sequence of a group of
pumps, valves, filters, etc. Each block accepts up to 16 inputs and controls up to 16 outputs.

There are four unique alternation styles used to control the output starting sequence so that you can limit
the amount of repeat or continuous usage of a single device (pumps, valves, etc.). If an output device fails,
or has been disabled, then an alternate device will be used in order to meet the requested demand. You may
specify the alternators active outputs and the order in which the outputs are manipulated.

Each configuration is limited to a maximum of 6 Alternator function blocks.

IN1 - IN 16 =. Sixteen digital inputs for requesting an output device. Unconnected pins default to OFF.
DSBL = determines the status of the block:

OFF = Status of block is RUN

- function blocks process normally

- inputs and outputs reevaluated based on current states and style settings
- the STT output pin is set to ON
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ON = Status of block is OFF

- function processes disabled, no input/output evaluation
- all On and Off delay timers are reset

- block’s style setting maintained

- all outputs turned off

- the STT output pin set to OFF.

AADYV = used with all styles except Direct. If “Activate Advance” selected in configuration, an OFF to ON
transition will rotate the output order selection.

DRDYS = digital encoded device-ready signal, usually the bit encoded output of the Digital
Encoder Block (DENC) representing 16 digital states. No signal = 0

Bit 1 = OUT 1, Bit 16 = OUT 16

Example: If bit 3 is ON, "OUT 3" is enabled and its state can turn On/Off based on the Alternator
Sequence. If bit 3 is OFF, "OUT 3" is disabled. Out 3's state will change to OFF.

Outputs

OUT1 - OUT16 =. Sixteen digital outputs, which turn ON and OFF based on the input demand
[IN1-16]. Outputs can be manually disabled by way of the Outputs tab in the block properties.
Outputs can be programmatically disabled by the use of the "DRDYS" input pin.

ODIS = ON when any one of the outputs (OUT) is manually disabled, otherwise OFF
IDIS = ON when any one of the inputs (IN) is manually disabled, otherwise OFF
STI = ON when the block state is RUN; OFF when the block state is OFF.

Configurable Parameters

The Alternator properties dialog box is divided into four tab cards:

GENERAL

INPUTS

OUTPUTS
SEQUENCE ORDER

Click on the tab to access the properties for that tab.
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GENERAL tab

Style selections

ALT Funchion Block Froperties B3

General | Inputs I Dutputsl Sequence Drderl

— Elock
MHumber: 176 Order: 5
— General
Tag Mame IALT1 7B
Descriptor I
— Time Delay

Orn Time Delay [zec) IIj
Off Time Dielay [zec] |D

— Style

Shyle

¥ | Activate Sdvance

¥ Kizke before Break

DK I Cancel

A style is a method used to control the cycling of the 16 outputs. There are four styles from which to
choose: Direct, Rotary (Last ON/First OFF), First ON/First OFF (FOFO), or Fixed (with Advance feature).
This parameter is initially configured here and can be altered from an operator interface.

Important: A style change request does not take effect until all inputs (INI - 16) are OFF.

DIRECT

ROTARY

Monitors up to 16 inputs and maps them, using the user adjustable map order on the Output
tab, directly to the outputs.

If the Inputs selected are 1, 2, 3, 4, 5, 6 and the Output order mapped is 6, 3, 4, 1, 5, 2; when
Input 3 is activated, Output 4 is enabled; or if Input 1 is activated then Output 6 is enabled.

Uses the sum of the 16 inputs that are set to ON to determine the required demand for outputs.
The output order is managed in a Last ON/First OFF basis (LOFO).

If the Inputs selected are 1, 2, 3 and the mapped sequence is 1, 2, 3 the alternator sequence
changes when NO outputs (pumps) are required or there is a request to Advance (see Activate
Advance).

Depending on the capacity required, Outputs 1, 2, 3 come on in order. When the demand falls,
Output 3 goes OFF, then Output 2, then Output 1. When Output 1 turns off, the Rotary
sequence advances and Output 2 starts the next cycle.

If an input pin is set to “not available”, then that output is forced to OFF and the next available
output in the mapping order is turned ON. If the previously bypassed output later becomes
enabled, then it will not be used until the demand increases.
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FOFO

FIXED

Activate advance

Uses the sum of the 16 inputs that are set to ON to determine the required demand for outputs.
The output order is managed in a First ON/First OFF basis (FOFO).

If 3 Inputs are ON (no mapping), the Alternator sequence changes (first one in the list moves to
the end of the list) as the inputs turn OFF or, when there is a request for Advance (see Activate
Advance).

If an input pin is set to “not available”, then that output is forced to OFF and the next available
output is turned ON. If the previously bypassed output later becomes enabled, then it will not
be used until the demand increases.

Uses the sum of the 16 inputs that are set to ON to determine the required demand for outputs.
The output order is managed in a First ON/First OFF basis (FOFO).

If the Inputs selected are 1, 2, 3, 4 and you map a fixed sequence 4, 2, 3, 1 the sequence will
not change unless you select the Advance feature (see Activate Advance).

It takes a direct command (OFF to ON signal) before the output order map rotates to

the 2, 3, 1, 4 sequence.

If an output pin is not available then that output is forced OFF and the next available output in
the mapping order is turned ON. If the previously bypassed output later becomes enabled, then
it will not be used until the demand increases.

Used with all styles except Direct. If you select “Activate Advance” (click on box on General tab to select),
an OFF to ON transition of the ~ADV Input pin will rotate the output order sequence. Make before Break
selection determines how this is done for Rotary and FOFO only.

Make before break

This feature works on input demand and with the Advance input, it is available for Fixed, Rotary and
FOFO styles.

When the ALT function block receives an Advance input (*ADV pin) and Make before Break is selected
(click on box on General tab to select) the next output in the sequence is activated before deactivating an
output. When the selection box on the General tab is not selected (Break before Make) the output is
removed before advancing the sequence and activating the next output.

The ON and OFF Delay Timers are used with this feature. See next figure.

2 outputs
requested 3 outputs
and one of requestd
initially Advance Advance them is with #3
no outputs 2 outputs occurs and occurs and disabled output still
requested requested MBB* is set BBM** is set (or fails)*** disabled
Lo I R T e e e e R T IR -
OUTPUT 1 29 g3 g9
[ —————— =T e T ———— e R
ON - = +f= c e v oo ool e — e e e .-
OUTPUT 2 g £3 g
OFF ——m— . . .. | e . —————
[ T T [ e - e v T
OUTPUT 3 £ 23
OFF =—t——oo—oeee e e e -
ON - = ofs o e oo oo e -
OUTPUT 4 1

* MBB - Make before Break

** BBM - Break before Make

***When an output is in use and it becomes disabled or fails, the
BBM feature is used to turn on the next available output
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ON/OFF delay timers

There is an On-delay timer and Off-delay timer value that applies to all 16 outputs. These timers are the
same times used with the Make/Break feature. There is one period for all On-delay times and one period for

all Off-delay times.

If an output is waiting in an On-delay timer and new input conditions the output state to turn OFF, then the
delay timer is reset, the output does not change state. If an output is waiting in an Off-delay timer and new
input conditions the output state to turn ON, then the delay timer is reset, the output does not change state.

The timers operate in a cascade style. Example: If three outputs are requested, output #1 Turns On, then #2

which is followed by #3.

Table 17 ALT general tab parameters

Properties Group Parameter Index # Parameter Description Value or Selection
General Tag Name N/A 16-character tag name
Descriptor N/A Block description
Time Delay On-Time 1 Delay time used before turning Range: 0 — 99999 sec
Delay ON the next output in the Default =0
(seconds) sequence. Used with
“Make/Break” feature Value can be changed
See “ON/OFF Delay Timers” from the Operator
Interface
Off-Time 2 Delay time used before turning Range: 0 — 99999 sec
Delay OFF the next output in the Default =0
(seconds) sequence. Used with
“Make/Break” feature Value can be changed
See “ON/OFF Delay Timers” from the Operator
Interface
Styles Direct N/A DIRECT
. ROTARY
Rotary See “Style Selections” for FOFO
definitions FIXED
FOFO The parameter selected
Fixed here can be altered from
an operator interface.
Make bef Break 3 Determines how an OUT is ON = Make before Break
ake betore Brea toggled ON and OFF. OFF = Break before
Used with “Rotary” and “FOFQO” Make
styles
See “Make before Break” for Default = Make before
definition. Break
0 Activates the “Advance” feature. | Click on box to turn ON

Activate Advance

Used with all styles except Direct

This allows an OFF to ON
transition of the AADV Input pin
to rotate the output order
sequence.

See “Activate Advance” for
definition.

Activate Advance

The parameter selected
here cannot be altered
from an operator
interface
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INPUT tab

Click on the “Enable Input” block to activate that particular Input [1 — 16], deselect to inactivate it.
“Enable” is the default. (Indices 6 thru 21)

ALT Function Block Properties

< < <A
CU Y S B

< <«
KLY
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OUTPUT tab

Click on the “Enable Output” box to activate that particular Output [1 — 16], deselect to inactivate it.
“Enable” is the default. (Indices 22 thru 27)

Device Ready Enable

Click on the “Use Device Ready [DRDYS] “ box to activate the DRDYS inputs from the Digital Encoder
function block. OFF (deselect) ignores all the DRDYS from the Digital Encoder block and assumes all
device ready values are on. (Index # 54)

ALT Function Block Properties Ed

Generall Inputs  Outputs | Sequence Drderl
Use Device Ready [DRDYS] W
— Output Selection

Enable Enable

ouTt Cutput ouTt Output
1. I’ 9 i
2 v 10, T
3 v 11. il
4 I’ 12, v
5 I 13, 7
g v 14, il
7 I 18. Iv
8 I 1E. 7

] I Cancel
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Direct Style selected

Generall Inputs I Outputs  Sequence Order |

Maximum Outputs Used I 33

Rotary, FOFO, or Fixed Style selected

— Sequence Order

Input Clutpuit [nput
IM1 auTi M9

IN2 ouTz IN10
IN3 auT3 IMN11

N4 ouT4 IN12
ING auTs IN13
INE auTE IN14
IN7 auT? IN15
IN& auTs IN16

Output
ouTs
ouTio
ouT11
ouTiz
ouT13
ouT14
ouT1s
OUT16

Diemand

1
2

Edit Sequence Order |

~ Sequence Order

ALT Function Block Properties E

General | Inputs | Outputs  Sequence Order |

Maximurn Outputs 1 sed I 3:

Outpul
ouTl
out2
ouT3
ouT4
ouTs
ouTE
ouT?
ouTe

t Dremand

|
10

Output
ouTs
ouTio
ouTit
ouTi2
ouT13
ouT14
ouT1s
ouT16

Edit Sequence Order

Cancel |

Cancel |

Table 18 ALT sequence tab parameters

Sequence Parameter Action Selections Comments
Number Field
1 Maxi Outout d Use the scroll buttons in 1to16 Selecting less than 16
aximum DULpUts US€d | 4 aetive field and Outputs will make the
select the number of unused Outputs in the
outputs to be used. “Output Selection”
column = 0 after “OK”
is selected.
2 . Click on the “Edit Sequence Order May be changed by a
Edit Sequence Order Sequence Order” button Default = special message.
to activate the OouTH1,
Sequence Order dialog ouT2,
box. OuUT3
Click, Drag, and release .
any output to any order, -
as shown to the left, to OUT15
select the sequence in ouT16.
which the outputs will be
turned on.
Click “OK”.
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Example

Figure 12 shows a function block diagram using an ALT function block.

ALTS 5 HOAS 2
ALTOOS HOAD0G
IN1 OUTA fese— = REQl  HAND s
AlZ 1
_ [ INZ OUTZ #= BYPS  AUTO Ls
0101
@ FAIL j=m STE 2 INZ OUTS fm REQO
e S— STAGEZ RAMPZ 2 o= INg OUTS [
I—_ RAMF 003 oINS OUTS e To HOA and
PV
= INE OUTE (= DC blocks for
- PyZ bFLT
o N7 ouT? L Outputs 2 & 3
1.000 EN1  OUT1 EN1
- INS OUTE e
STGAOVRD s OVON1 — s ENZ
== N9 OUTE =
@~ OWOFF1 ————s= ENZ
DEMCS q wme N0 OUTAD fem DCT bl
= ENZ  OUTZ == ENG
o= N11 QUT1 e LCO07
- OVONZ -— O ———so= [N 1 ICHT
o= N12  OUTIZ Le
@= OVOFF2 - OvZ ——=INZ  DEHC REQ RO e
o= N1Z OUTAZE le
o= ENZ  OUTz -— O3 ——s= [N 2 o= FDBK  STRT =
o= N14  OUT14 le
o OVONZ -— 04 - NG = ERR RUM s
o= IN15  OUT5 le
= OWOFF3 - OW_HI oINS ®=*RST STOF L=
o= IN1G  QUTIG e
o= EN4  OUT4 Le = DIS - NG - DIS FAIL e
o= DSBL  ODIS Le
== OVONS . = INT DIS fem
o= ALY IDIS le
m= OWVOFF4 AD12 12 = N g STI
DROYS  ETI f=m
¥ - NG
[DCSTAT]
oo 9 0000 N 10
0000 -| |- - IN 11
Pump o= IN 12
Available
Inputs oo 10 N 13 Los ]
0000 -| |- - N 14 -()10000
- IN15
DI11 11
=N 16 Output #1
0000 -| |-
Figure 12 ALT function block example
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AMB Auto/Manual Bias Function Block

Description

The AMB label stands for Auto/Manual Bias Function.

Py
!

AhBA01 1
AMBA01

== TRY AL o
&= TRC AL

o

w= WMDRQ MODE [

1
ouT

This block is part of the Loops category.

Function

On transfer from Manual to Auto; Bias is calculated to make PV + Bias = Output.

Inputs

PV1
TRV
TRC

MDRQI =

Outputs

ouT
AL1
AL2
MODE

Process Variable Input (%)
Output Track Value in percentage (Output = TRV Value when TRC is ON).
Output Track Command—1 = enable TRV (Mode = Local Override), 0 = disable
External Mode Request (connected to the MDRQO output of a MDSW function block)
encoded as follows:

0.0 = No Change

1.0 = Manual Mode Request

2.0 = Automatic Mode Request

Control Output (-5 % to 105 %)
Alarm 1
Alarm 2

= Actual Mode encoded as follows: (Connect to Mode Flags block [MDFL] to encode mode

status.)
4.0 LSP AUTO
5.0 LSP MAN
7.0 LSP LO (Local Override)

Configuration parameters

The Auto/Manual Bias properties dialog box is divided into four tab cards

GENERAL
START/RESTART
RANGE/LIMIT
ALARMS

Click on the tab to access the properties for that tab.
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GENERAL tab

AMB Function Block Properties E

General I Start / Festart | Range / Limit | &larms |

Black
Tag Mame |EAGI=RIN|

Descriptar

o]

Cancel

Table 19 AMB General tab configuration parameters

Parameter Index # Parameter Description Value or Selection
Block Tag N/A 16-character tag name
Name
Block N/A Block description
Descriptor
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Start/Restart tab
AMB Function Block Properties
General Start / Restart I Range / LimitI Alarmsl
Permitted Iwitial Made Power-up Made
|Manual: v o & Manual
|Aut0matic: r « ) FetainLast bods
Power-up Out
Failzafe aut
Failsafe j I ]
0K I Cancel
Table 20 AMB Start Restart tab configuration parameters
Parameter Index # Parameter Description Value or Selection
Permitted N/A Mode permitted for the MAN Manual
Mode initial start and power up )
mode AUTO AUtOmat|C
Initial Mode N/A Mode at NEWSTART MAN Manual
Newstart is the first scan AUTO Automatic

cycle following the cold

start of the controller
Power up N/A Mode at power up MAN Manual
Mode

PREVIOUS Same mode (auto or manual)
Power Up N/A Output at Power up FAILSAFE Failsafe output value.
Out
LAST OUT Same as at power down.
Failsafe Out 9 Failsafe Output Value -5 to 105 (default 0)
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RANGE/LIMIT tab
AMB Function Block Properties
Feneral I Start / Restart  Bange / Limit | Alarms I
— Ranging — Lirniting
P high range (I Ot kigh limit  |105
P low range ID Dot lovas firwiit |'5
— Dizplay
Decimal places ID
k. I Cancel
Table 21 AMB Range/limit tab configuration parameters
Parameter Index # Parameter Description Value or Selection

PV High Range 0 PV High Range Value -5 % t0 105 %
PV Low Range 1 PV Low Range Value -5 % t0 105 %
Display Decimal Places N/A Number of digits to display after Oto5

decimal point.
Out High Limit 7 Output High Limit Value - prevents | —5 % to 105 %

the Output from going above the

value set here.
Out Low Limit 8 Output Low Limit Value - prevents -5 % 10 105 %

the Output from going below the

value set here.
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ALARMS tab

AMB Function Block Properties

Mo Alarm |_

[No Alarm |~

o Ao [
o Ao 7]
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Table 22 AMB Alarm tab configuration parameters

Parameter Index # Parameter Description Value or Selection
Alarm 1 10 Alarm 1 Setpoint 1 Value - thisis | —5 % to +105 %
Setpoint 1 the value at which you want the

alarm type chose below to activate | (default 0)
Alarm 1 Type N/A Alarm 1 Setpoint 1 Type - select Selections:
what you want Alarm 1 Setpoint 1 NO ALARM
to represent. AL PV _HI
AL_PV_LO
AL_OUT_HI
AL _OUT_LO
Alarm 1 11 Alarm 1 Setpoint 2 Value Same as
Setpoint 2 Alarm 1 Setpoint 1
Alarm 1 Type N/A Alarm 1 Setpoint 2 Type Same as
Alarm 1 Setpoint 1
Alarm 2 12 Alarm 2 Setpoint 1 Value Same as
Setpoint 1 Alarm 1 Setpoint 1
Alarm 2 Type N/A Alarm 2 Setpoint 1 Type Same as
Alarm 1 Setpoint 1
Alarm 2 13 Alarm 2 Setpoint 2 Value Same as
Setpoint 2 Alarm 1 Setpoint 1
Alarm 2Type N/A Alarm 2 Setpoint 2 Type Same as
Alarm 1 Setpoint 1
Alarm 18 Alarm Hysteresis in % 0%to5%

Hysteresis %
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Example

Figure 13 shows an function block diagram using an AMB function block.

@ MAIN STEAM
HEADER PRESSURE

Al 1
0401
® FAIL f=m
FiD2 I 5 PLANT MASTER
] PRESSURE
STh101 CONTROLLER (PID)
e RSF WEP fei
= FFV ALYt
m= TRW ALZ
m— TRE
e BIAS
- Sl AT e
m= MDRQI MODE =
= BC BCO fm
ouT
- T0 105 » BOILER X
IN N
AMBS 2| BOILER 1 AhiBS g BOILER 2
Adt 101 SUBMASTER A0t 102 SUBMASTER
m= TRY ALYt = TRY ALt
m= TRC ALZ = TRC ALZ o
e MDRR MODE fss e MORR MODE s
OouT OUT
I -5TO 105 I-S TO 105
TO AIR/FUEL TO AIR/FUEL
CONTROL (SP) CONTROL (SP)

Figure 13 AMB function block example

AMB Block (Boiler Submaster):
Operators place AMB Block to “MAN” mode to adjust fuel setpoints up or down independent of each
boiler.

AMB: OUT = IN + BIAS MAN MODE Bias is automatically calculated as operator increment or
decrement out value. Bias = OUT — IN

AUTO MODE Bias is a fixed value from the man mode calculation. Above
OUT = IN + Bias
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2AND Function Block

Description

The 2AND label stands for the AND Boolean function (2 Inputs).

This block is part of the Logic and Fast Logic categories.

Function

ANDAOT
X1
X2

1

out

=

OR

X1
X2

ANDA0G 1

out

Fast Logic

Turns digital output (OUT) ON when inputs X1 and X2 are ON. Thus,

o If all inputs are ON, then: OUT = ON.

 If any input is OFF, then: OUT = OFF.

Input

X1 = First digital signal.

X2 = Second digital signal.

Output

OUT = Digital signal controlled by status of input signals.

Block properties

Logic Block Properties

— Block
Mumber 192
Order BB
— It [ nput
i
2

=]
_ Corcd |

Cancel
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Input state

ANDT11 2

You can invert Input 1 or Input 2 or both. If the input is inverted, an input line that is ON is seen as OFF
(“N” on Icon next to inverted input).

Example

Figure 14 shows an AND function block being used to monitor two input signals for an alarm condition.

2ZANDA 1
[Lowe Temp) X1 _| __ OUT (Loww Temp Alarm)

(Heat Omy X2 |

Figure 14 2AND function block example
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4ALM Function Block

Description
The 4ALM label stands for the 4 Alarm with Hysteresis.

JAaLMI01 1
= P
== 5P ALY 3
&= 5PZ2 ALZ =00
&= 5F3 AL =0
== 5P4 Al4 -3

This block is part of the Alarm/Monitor Blocks category.

Function

This block monitors four analog input values (SP1, SP2, SP3, SP4) and performs up to four alarm
comparisons against the PV input. Configurable Alarm types are Disabled, Low, High. The associated
output pins, AL1 through AL4, will turn ON if the configured HIGH or LOW alarm condition is present.
The individual hysteresis settings for each alarm are used to prevent output cycling.

Inputs

PV = Process variable
SP1 = Analog value
SP2 = Analog value
SP3 = Analog value
SP4 = Analog value

Outputs
AL1 = Alarm output

AL2 = Alarm output
AL3 = Alarm output
AL4 = Alarm output
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Configurable parameters

Parameter Index # Parameter Description Value or Selection

Block Order N/A Execution Order for Block Read Only. To change
block order, right-click on
a Function Block and
select Execution Order.

Tag Name n/a 16-character tag name
Descriptor n/a Block description
Alarm type 0-3 Alarm type Disabled, Low, High
Hysteresis 4-7 Adjustable overlap of the on/off | 0 to the span of the input
states of the output. in engineering units.
Example

Use the Four Alarm function block to configure up to four alarm setpoints (Low/Low, Low -- High,
High/High) for a single input signal.

Al105 4
010101

FAIL

o= DIS ARN

GALMI0S 4

P
A00.000 SP1 ALY Ho— LOwW LW ALARM ]

LOF 2L AR 5F2 ALZ HE——[ Lo _ALARK ]
HIGH ALAR M S=m—m= SF3 ALS Ho—— HIGH_ALARM |

1500.000 SP4 ALd HE——[ HI HI ALARK ]

Figure 15 4ALM function block example
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4AND Function Block

Description
The 4AND label stands for the AND Boolean function (4 Inputs).

AMHD193 G AND19g 1
X1 o L ouT KMo L ourt
X2 o X2
¥3 o i
Or
¥l o= ¥ o=

This block is part of the Logic and Fast Logic categories.

Function
Turns digital output (OUT) ON when inputs X1 through X4 are ON. Thus,
« If all inputs are ON, then: OUT = ON.
 If any input is OFF, then: OUT = OFF.

Input

X1 = First digital signal
X2 = Second digital signal
X3 = Third digital signal
X4 = Fourth digital signal

ﬂ ATTENTION
Unused values must be set to 1 or inverted.

Output
OUT = Digital signal controlled by status of input signals

Block properties

Logic Block Properties

[ ]
Mumber 1593
Cancel |

Order B4

— Inwert Input
i
2
ar
47
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Double click on the function block to access the function block properties dialog box.

Input state

You can invert Input 1, 2, 3, 4, or all. If the input is inverted, an input line that is ON is seen as OFF (“N”

on Icon next to inverted input).

AND194
= -
=Y =
=
(=%

ﬂ ATTENTION
Unused values must be set to 1 or inverted.

Example

Figure 16 shows a Function Block Diagram configuration using a 4AND function block. The function
block is being used to monitor 3 input signals for an alarm condition. Note unused input is terminated.

AN
[Low Templx1

(Heat On) ¥2
[(Fump On) 23
(Unused) H

ar
1.000

Constant

L OUT (Lawe Temp Alarm)

Figure 16 4AND function block example
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8AND Function Block

Description
The 8AND label stands for the AND Boolean function (8 Inputs).

AMDA95 G
X1 o Lo OUT
X2
X3
X4
X5
X6
X7
X8

Cir

P R RRrRRy

This block is part of the Logic and Fast Logic categories.

Function
Turns digital output (OUT) ON when inputs X1 through X8 are ON. Thus,

Input

Output

 If all inputs are ON, then: OUT = ON.
 If any input is OFF, then: OUT = OFF.

X1 = First digital signal
X2 = Second digital signal
X3 = Third digital signal
X4 = Fourth digital signal
XS5 = Fifth digital signal
X6 = Sixth digital signal
X7 = Seventh digital signal
X8 = Eighth digital signal

X1 o
X2
X3
X4
X5
X6
X7
X8

PR AR RA

AMND196

S

Fast Logic

1

L= OUT

ﬂ ATTENTION
Unused values must be set to 1 or inverted.

OUT = Digital signal controlled by status of input signals.
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Block properties

Logic Block Properties [ %]

Mumber 195
Cancel |

Order 64

— Invert [nput
100
2]
3
41
5[
a
|
8

Double click on the function block to access the function block properties dialog box.

Input state

You can invert Input 1, 2, 3, 4, 5, 6, 7, 8 or all. If the input is inverted, an input line that is ON is seen as
OFF (“N” on diagram next to inverted input).

ANDIDS &4

ﬂ ATTENTION
Unused values must be set to 1 or inverted.

Example

Figure 17 shows a Function Block Diagram configuration using a SAND function block. The function
block is used in a startup sequence to enable heaters when 6 input conditions are true.

ANDT 1
Croor Closed X1 ) |_FEnable Heaters

Fump On X2 _|
Conweyer On X2 |
Crrain Closed =4

Purge Complete X5 __
Frogram Stat X5 |
Unused 'y

Unused

== H

Figure 17 8AND function block example
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AO Function Block

Description
The AO label stands for a milliamp Analog Output.
IN
f

AO104 1

ulululu]ulu]

FAIL -2

e B
ouT

This block is part of the I/0 Blocks category.

Function

Range High and Range Low are used to specify the Engineering Unit values for 100 % and 0 % of this
block’s input span. For reverse outputs, Range High may be set to a value less than Range Low.

The output range high and range low values (0-20 maximum) set the milliamp output values that

correspond to the 0 % to 100 % span limits of the inputs.

Input
IN = Analog value

Output

OUT = Converted value sent to specified real I/O address.

FAIL = Failed Output indication - Module Error

Block properties

Analog Output Properties [ ]
~Block ———— [ lnputRange ———————
Nurber 109 Range Hi |100
Order & RangsLa |0
—Address —————— [ OutputRange

Reck [ = ot Fange Hi [20
Module ID _,::' mé at Fange Lo |4

Charinel ID _IZ;I —Output Limits———————————————
mé at High Limit |21

— Failzaf
s &t Low Limit IU
 Use Value > IU
¢ High ~SlewRate—————
' Low
In seconds IU
" Hold

Cancel |

Double click on the function block to access the function block properties dialog box.
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Configuration parameters
AQ’s Address starts at Module 4.

Table 23 Analog output configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order for Block Read Only. To change
block order, right-click
on a Function Block and
select Execution Order.
Address Rack This is the address of the selected Enter a value
Rack. from 1 to 5.
1/0 Module Address of selected /0 module Enter a value:
(must match model selection guide) from 1to 12
Channel Channel on selected I/O Module Enter a value:
from 1to 16
Range Range Hi 1 High Range Value Engineering Unit - | -99999 to 999999
value of input that corresponds to Default = 100
100 % output value
Range Low 2 Low Range Value Engineering Unit - -99999 to 999999
value of input that corresponds to 0 Default = 0.0
% output value
Output mA at range 3 Value of mA output that corresponds 0to 20
High to 100 % output signal (for example: Default = 20
20 mA)
mA at Low 4 Value of mA output that corresponds 0to 20
Range to 0 % output signal (for example: 4 | Default = 4
mA)
Output Limits mA at range 5 Value of mA that you want to set the 0 to 21
High Limit High Range Limit Default = 21
mA at Low 6 Value of mA that you want to set the 0 to 21
Range Limit Low Range Limit Default = 0
Failsafe Failsafe 7 Failsafe Value 0to21 mA
Value Default =0
Failsafe 8 Type of Failsafe High - sets the output
Type of the block to High
Output Range limit
when failure is detected
Low - sets the output of
the block to Low Output
Range Limit when
failure is detected
Hold - hold the output
at the last value just
prior to the failure being
detected
Slew Rate Slew Timein | 9 Slew Rate is the maximum rate of Enter a value of from
seconds change required to drive the output 0.0 to 99
from full OFF (0% - typically 4 mA) to
full ON (100% - typically 20mA). The
block will convert this to a maximum
change of the milliamp output per
execution cycle of the block.
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Example

Figure 18 shows a Function Block Diagram configuration using an AO function block to retransmit an
analog input value. In example A, the output is from a SPP block to an external controller via the AO
block. In example B, the mA output is 4 mA for an analog input of 2000.

ATTENTION

Reverse scaling is required for duplex control outputs.

111t Al
SRR g Eeamele s Example B
SPPOOA 0 to 2000
.- 2000
= NPGM 5P
= NSEG ALK :—‘
= ASET STMR = a0z 2
- evo| Direst Acting
@ "RSTRT PTME (= 0000
e GHOLD GHOLD s Range High = 2000 Ran & H| h = D
@ "RESET  READY f- Range Low =0 d d ADZ
Cut High =0 Range Lo = 2000

== AHOLD  HOLDI == Ot Low =4 Out High =20
== ARUN RUNI = Out Lo =4
o PADY STOPI b

4
oooo

® FAIL

alulula]

Figure 18 AO function block example

REWERSE ACTING
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Analog Output Validated

ACV101 1

010101

o= "RSTRT FAIL -0
FBFAIL -

o= DIS VFAIL =00

FB - 010201

—

Description
The AO-V label stands for Analog Output Validated . This block is part of the /O Blocks category.

Function
Provides an analog output from the algorithms and functions to physical analog output hardware. The
analog status is fed back to Al feedback channel for validation. Each AO-V block and feedback Al
requires a module and channel number during configuration.

Input

Output

NOTE: For calibration of Al channel, please follow following steps

1. Create a configuration using AO-V function block and configure the address of feedback input
same as the Al channel which is to be calibrated.

2. Download the configuration to controller.

3. Now follow the steps given "Calibrate Al Channel " section.

X = Input Analog Signal

ARSTRT = Restart Signal — When used, a positive (rising) input pulse releases OUT from its
failsafe value and FAIL pin from its ON state. If "RSTRT pin is left unconnected, the function
block’s OUT and FAIL pins will not latch the status. This allows for the replacement or repair of
the failed AO module or failure condition and operator controlled release.

DIS = Disable Signal — When used and made ON, disables the AO Channel and also results in
disabling of "RSTRT functionality. If DIS pin left unconnected or made OFF, results in Normal
Operation i.e. it enables the function block.

OUT = Physical output value of function block

FAIL = Failed Output Indication — AO module has an error. OUT is set to failsafe (0 - for safety
worksheet and option-selectable for process worksheet).

FBFAIL = Feedback Fail — Feedback Al module fail. OUT continues to function without feedback
validation.

VFAIL = Validation Fail — Input does not match output status i.e. the value read does not equal
the value written. The percent deviation allowed from input to output is +/- 3% i.e. if the input to
output is outside of +/- 3 %, VFAIL will be ON. Please note that percent deviation is calculated
based out of output range. If Al module has an error, VFAIL will stay OFF. OUT continues to
function without feedback validation.
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Block properties

Analog Output Validated Properties |
— Blodk
Mumber 102
Order 2
— Analog Qutput
— Address ~ Failsafe
Rack |1 _:I " Use Value —= I'Il
Module |1 -3 ¥ High
 Low
1 =
Channel I _q ¢ Hold
~ Input Range ~ Output Range

Range Hi | 100 mA at Range Hi I 20
mA at Range Lo I 4

—Slew Rate

Range Lo

— Output Limits
mA at High Limit | 2!

in seconds I ol

mA at Low Limit

T

—Feedback Input
— Address ~ Input Shunt
Rack I 1 _I?
Module |2 _:I IOhm 62.5 j
Channel |1 _:I
QK I Cancel

Double click on the function block to access the function block properties dialog box

Configuration parameters
Analog output validated configuration parameters

Prgeg;t';es Parameter Index # Parameter Description Value or Selection
Rack address of selected DO
Address Rack N/A module From1to5
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Address of selected DO

I/O Module module From 1to 12
From 1 to 32,
Channel Channel number on selected | depending on the
DO module physical module type —
DC or AC or Relay
High Range Value Engineering| 99999 to 999999
. Unit - value of input that _
Range High 1 corresponds to 100 % output Default = 100
value
Input Range
Low Range Value Engineering 99999 to 999999
Unit - value of input that _
Range Low 2 corresponds to 0 % output Default = 0.0
value
0to 20
mA at range High Value of mA output that
3 corresponds to 100 % output Default = 20
signal (for example: 20 mA)
Output Range
0 to 21
mA at Range Low Value of mA output that
4 corresponds to 0 % output Default = 21
signal (for example: 4 mA)
0to 20
mA at High Limit Value of mA that
you want to :
N/A set the High Range Limit Default = 20
Output Limits
0 to 21
mA at Low Limit Value of mA that
you want to _
N/A set the Low Range Limit Default = 21
0to21 mA
USE VALUE sets the output to
Value N/A the programmed value when Default =0
failure is detected.
High - sets the output
of the block to the High
Output Range Value
when failure is
. detected
Failsafe
Low - sets the output
. . of the block to the Low
Failsafe Type N/A Type of Failsafe Output Range Value
when failure is
detected
Hold - maintains the
last value of the block
just prior to the failure
being detected
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Slew Rate in

Slew Rate is the maximum rate
of change required to drive the
output from full OFF (0% -
typically 4 mA) to full ON

Slew Rate 9 (100% - typically 20mA). The 0.0to 99
Seconds block will convert this to a
maximum change of the
milliamp output per execution
cycle of the block.
Rack address of selected
Rack feedback Al module From 1105
Address N/A Address of the selected
I/O Module feedback Al module From 1to 12
Channel number on the
Channel selected feedback Al module From 110 32
62.50Q
: 100 Q
Input Shunt Dput Shunt In N/A Value of input shunt
ms 250 Q
500 Q
Example

Figure below shows a function block diagram using a AO-V function block. An analog output signal from PID
block will control the analog output for AO-V block output for monitoring. The feedback fail (FBFAIL) and
validation fail (VFAIL) are also used for monitoring the statuses. The connection to “RSTRT” pin ensures
that the status on OUT and FAIL pins will remain latched, until a positive (rising) edge is detected on
“RSTRT” pin.
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Al104 4
010201

FAIL =00
o= DIS WARN =00

[ AMALCG INFUT |

FID102 2
FID103

== RSP WsP
m= FFV AL
m= TRV ALZ

oboaod

o~ TRC DIRECT
== BIAS
-S| ATI

o

== MDRQI MODE

== BCI| BCO

ACN102 2

010102
RESTART M“RSTRT FAIL =3
FBFAIL -2

DISABLE LIS VEAIL F3

FB - 010202

[ AMALCG QUTPUT |
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ASYS Analog System Status Function Block

Description

The ASYS label stands for Analog System Status. This block is part of the Alarm/Monitor Blocks
category.

Function

This function block provides read access to controller status values including those related to the Normal
Scan execution cycle. (To access status values associated with the Fast Scan execution cycle see the FSYS
function block.) The outputs may be connected to the function block inputs. The outputs may also be
connected to signal tags for operator interface monitoring. The Analog System Status block is assigned
block number 1.

Versions

The status information available to be monitored for the analog system depends on both the controller type
and the revision of software executing on the controller. As a result, there are different versions of the
ASYS block and when you drag and drop this block onto a configuration worksheet the graphic may look a
little different than the one shown above. The Process Control Designer will automatically select the
correct version of the block based on the controller type and software revision selected for each
configuration file.

The graphic shown above is for the most advanced version of the block and earlier versions may have
fewer outputs, different output types and/or different output ordering. Where applicable, the differences are
described in the table below for each output.

Restrictions

There can be only one instance of the ASYS function block within a configuration.
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Output

Table 24 Analog system status block outputs

Output Description

CYCTIME Control Block Cycle Time in seconds.

CYCMINS Control Block Cycle Time in minutes.

NEWSTART ON for one full cycle of control block execution, following a new start of the system. For example:
starting after a change from program to run.

RESTART ON for one full cycle of control block execution, following power up. [Warm Start]

ALM_ACTIV Alarm Active is ON if any operator panel alarm is ON.

ALM_UNACK Alarm unacknowledged is ON if any operator panel’s alarm is unacknowledged.

HWOK Hardware OK is ON if there are no faults. HWOK is set to off when a Rack Monitor Block’s
RACK OK pin is off.

LOWBTRY Low Battery is ON if the battery is low, Off when battery is good.

HITEMP High CJ Temperature is ON if the CJ temperature is high on any rack.

MSTR_FAIL Communications Failure is ON when Modbus master diagnostic is not good.

BAD_BLOCK Provides an indication of whether or not there are any blocks in the normal scan execution that
are not operating properly. Any function block monitor window which indicates a block status
other than "OK" is considered a Bad Block. For example: forced outputs (analog or digital), math
errors (divide by zero), un-configured 1/O blocks (rack/slot/channel) and PID blocks with a PV
over/under the configured range limits.

The level of indication provided depends on the software revision:

Revision 6.0:

This pin is an analog output which provides the block number of the first bad block in the normal
scan configuration, as per execution order. Refer also to the BBLK_CNT output below.
Revision 4.402 and earlier:

This pin is a digital output which provides simple ON/OFF indication of at least one bad block in
the normal scan execution logic. The BBLK_CNT output below does not exist in these versions.

LOCKED Controller locked in current mode by switch position.

TIME OFF Number of seconds that power was turned off. Valid for one cycle of control blocks execution
following power up. Then it is cleared to zero.

RSV AVAIL Available for C70R, C75 and C75S redundant CPU controllers only.

ON when the Reserve CPU is available for failover. OFF when the Reserve CPU is unavailable
for failover.

On other controllers this pin may be missing or may be labeled as "N/A" and serves only as a
placeholder, depending on the revision of the software.

BBLK_CNT Available in software revision 6.0 and higher.

The number of bad blocks present in the normal scan execution logic. Refer to the BAD_BLOCK
output above for the definition of a bad block.
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Function Blocks - ASYS Analog System Status Function Block

Output Description

DS LIMIT ON when the configured storage warning limit is exceeded. OFF when the storage capacity falls
below the warning limit.

Block Properties

To bring up the ASYS block properties window shown below, either double-click on the function block
graphic or right-click on the function block graphic and select Properties from the context menu.

Configurable Parameters

The ASYS block has one configurable parameter that allows the input line voltage frequency to be set at
either 50 or 60 Hz. The system uses this parameter to determine the integration times for analog to digital
conversions. The correct integration time is needed to prevent aliasing the line frequency when converting
low level signals such as those produced by thermocouples.

Use the radio buttons to select either 50 or 60 Hertz for the Power Noise Rejection property. In the United
States, the line frequency is 60 Hertz. Click on the OK button to accept the new value.

Power Supply Diagnostic

For the C70R, C75 and C75S redundant CPU controllers only, when monitoring the ASYS block the
“Monitor - ASYS1” window will contain a Power Supply Diagnostic variable in addition to the above
outputs, as shown below. This variable indicates which rack, if any, has a power supply problem. See Rack
Diagnostics Power Supply Diagnostics for more info.

=l
ATk |
Parameter | Walue |
Block. status (].4
Cycle time [zec) 0.51
Active alam OFF
|Inacknowledged alarm OFF
Hardware okay OFF
Lo battery warning OFF
High junction temperature OFF
todbus magter fail OFF
Block number of first Bad [Mot 0K Marmal Scan block 105
tode Locked OFF
Time powered down [zec) Q000:00:00
Reserve Available OFF
Mumber of Bad [Mot OK) Mormal Scan blocks 2
[rata storage warning OFF
Power Supply Diagnostic Good
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BCD Function Block

Description

The BCD label stands for Binary Coded Decimal Translator.

This block is part of the Auxiliary category.

Function

BCD102

o= D1
o= D2
o= D4
o= D2
o= D10
o= D20
(=Sl )
o= DE0

4

auT

Accept up to 8 digital inputs in sequence and interprets the ON/OFF status of the first 4 inputs as a BCD
value between 0 and 9 and the second 4 digits as a value between 10 and 80.

Input
D1 = Bit O of the BCD lower digit

D2 = Bit 1 of the BCD lower digit
D4 = Bit 2 of the BCD lower digit
D8 = Bit 3 of the BCD lower digit
D10 = Bit 0 of the BCD upper digit
D20 = Bit 1 of the BCD upper digit
D40 = Bit 2 of the BCD upper digit
D80 = Bit 3 of the BCD upper digit

Output

OUT = Analog output integer in the range of 0 to 99

OUT = (1* (1if D1 is ON, else 0))+
(2* (1if D2 is ON, else 0)) +
(4% (1if D4 is ON, else 0)) +
(8* (1if D8 is ON, else 0)) +
(10% (1 if D10 is ON, else 0)) +
(20% (1 if D20 is ON, else 0)) +
(40% (1 if D40 is ON, else 0)) +
(80% (1 if D8O is ON, else 0)))

Block properties

Double click on the function block to access the function block properties dialog box.

Example
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Figure 19 shows a Function Block Diagram configuration using a BCD function block to select a Recipe.

Recipe Humber

Recipes

Figure 19 BCD function block example
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BOOL Boolean Logic Function Block

Description
The BOOL label stands for Free Form Logic.

This block is part of the Logic category.

Function

Read digital inputs A through H and calculates the output based on specified Boolean logic function.

 Offers the following Boolean logic functions:

AND entered as
OR entered as +
NOT entered as not
XOR entered as »

( - Left parenthesis
) - Right Parenthesis

Inputs

A = Block Input 1
B = Block Input 2
C = Block Input 3
D = Block Input 4
E = Block Input 5
F = Block Input 6
G = Block Input 7
H = Block Input 8

Output
ERR = error during execution of the equation. Error = ON. No Error = OFF.

OUT = Calculated Output (ON or OFF)

A maximum of 50 tokens per equation is allowed. A token is an operator, a variable, or a pair of
parentheses.
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e This function block consumes significantly more execution time than gate logic. Extensive
use of this block in the fast logic scan can add significantly more time to the overall system
cycle time.

¢ Use only the following list of words and characters in an equation:
— AND - logical AND,
— OR-logical OR,
— NOT - unary NOT,
— XOR - exclusive OR, or
- "()", "[1", and "{ }" parentheses - three types.
e A left parenthesis must have a matching right parenthesis.
¢ The matching parenthesis must be the same type, thatis, "( )", "[]", or "{ }".
e Parentheses may be nested to any depth.
e Logicals AND, OR, and XOR must have a left and right operand.

¢ Unary NOT must have one operand to the right, and the operand must be enclosed in
parentheses; for example, NOT(G).

Examples:  (A*B)+C,
(A+notB+C)*notD

Block properties

Free Form Logic E

Block.
’7 Mumber 105 Order 1

ouT= |

Errors: Functions:

nat

Operators:
*[And)
+(01)

™ [ear)

()3 I Cancel |

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 25 BOOL function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection

Equations Equation N/A Equation Field Enter the desired
Field equation in this field

Functions Logic N/A NOT Double Click on a
Functions function to select from

the list box

Operators Logic N/A * (AND) Double Click on an

Operations + (OR) operation from the list
A (XOR) box
Errors Error list N/A List of equation errors
Example

Rather than using individual logic function blocks, a boolean expression may be entered directly using the Free Form Logic
block which accepts up to 8 inputs. This can save function blocks. The inputs may come from other blocks with discrete
outputs, Cl's, or digital signal tags. The example below is a direct entry of the Example 4 boolean expression, with the output
connected to two DO's. The Free Form Logic popup dialog box is also shown indicating format for expression entry. MNcte that
Input His unused. You may use multiple levels of parenthesis to generate the hoolean expression. There is no limit to the
number of these blocks. This implementation uses 10 function blocks, saving 2 blocks ys. Example 4.

Fump A (Primary Fump) Logic

Limit Switeh
Ls1

Limit Switch
Ls2
Fushbutton
FE1
Fump B
Pragsure Sw
P
Pragsura Sw
Ps2

Limit Switch
L54

S0L1- Fump
Dog

{10801

po10

o
a

Fump & O Lam

10

p Mumber 101

410802

Free Form Logic

-Block
Order 1

oUT = (4B FChnatD"EFG

Errors:

Functions:

nat

Operators:
*[&nd)
+[0r]
]

.

Cancel

Figure 20 BOOL function block example
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CALEVT Calendar Event Function Block

Description
The CALEVT label stands for Calendar Event.

CALEVTI0 1

CALE101

o~ ENABLE

B "EVT1 ouT1
o= "EVT2 ouTZ
o= AEVT3 ouT3
O- "EVT4  OUT4
o~ "EVTE ouTE
o= "EVTE ouTe
o= AEVTT ouTT
o~ "EVTE ouTs
== SPGRP SPGRP

I EEEEEEEE]

o= "SET BAD_CLK

This block is part of the Counters/Timers category.

Function

The Calendar Event Block compares user-entered time-and-date setpoints to the real-time clock to generate
digital Event outputs. These Event outputs can be integrated into a control strategy to activate time-
synchronized activities. For example, the Event outputs can be used turn-on or turn-off the lights in an
office building. Each Calendar Event block supports up to eight Event outputs.

In addition, the block allows you to configure up to five sets of time-and-date setpoints, called Setpoint
Groups. These Setpoint Groups can be used to activate different sets of time-and-date setpoints to handle
different conditions. Using the example of an office building, Setpoint Groups can be used to activate a
different set of time-and-date setpoints for each season of the year (Spring, Summer, Fall, and Winter).
Each Calendar Event block supports five Setpoint Groups.

The block also allows you to configure up to 16 Special Days. On these Special Days the Calendar Event
Block will override its normal Event processing for a 24-hour period. For example, you can configure
selected Event outputs to remain off on designated holidays.

Input
ENABLE = Enable; off = all event outputs (1-8) are off

AEVT1 = Event number 1 override input
AEVT2 = Event number 2 override input
AEVT3 = Event number 3 override input
AEVT4 = Event number 4 override input
AEVTS = Event number 5 override input
AEVT6 = Event number 6 override input

AEVT?7 = Event number 7 override input

AEVTS8 = Event number 8 override input
AEVTI thru "EVT8 allows the user to activate the output pins OUT1 thru OUTS of the function block
based on a condition other than time. The output action would be a one-shot.
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Function Blocks - CALEVT Calendar Event Function Block

SPGRP = Value of Event Set point that is to be loaded {range 1 to 5} When SPGRP is connected to a
variable, toggling the ~SET input is not required; the setpoint group is loaded automatically.

ASET = Loads the event set point group as indicated by the spgrp input signal.

SPGRP and ~SET input pins allow the user to activate one of five Setpoint Groups at any time. All the 8
events will be activated based on the settings in this Setpoint Group.

Output
OUT1 = Calendar timer event 1 output
OUT?2 = Calendar timer event 2 output
OUT3 = Calendar timer event 3 output
OUT4 = Calendar timer event 4 output
OUTS = Calendar timer event 5 output
OUT6 = Calendar timer event 6 output
OUT?7 = Calendar timer event 7 output

OUTS8 = Calendar timer event 8 output
Note: If the Event occurs when the Controller is OFF or not in RUN MODE, the event output will not turn
ON until the event occurs again and the Controller is in RUN MODE

SPGRP = Value of Event Set point that was loaded {range 1 to 5} at the SPGRP input pin.

BAD_CLK = Bad clock; on when error in system time.

Configuration Parameters
The CALEVT properties dialog box is divided into 7 tab cards:

EVENT DETAILS
SPECIAL DAYS
EVENT SETPOINT 1
EVENT SETPOINT 2
EVENT SETPOINT 3
EVENT SETPOINT 4
EVENT SETPOINT 5

Click on the tab to access the properties for that tab.
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Event Details l SpeciaIDays] Event Setpaint 1 ] EventSetpointh EventSetpointS] Ewvent Setpoint4] Ewvent SetpointE]

MNurnber: 101

Order: 1

Madbus Address:

Feedback Sighals

X

EVENT DETAILS tab
Calendar Event Function Block Properties

Black
Tag Mame |D’-\LE1D1
Descriptor |
Ewvent Narnes
Evert#l:  [Event1
Event #2 |Event 2
Event #3: |Evenl 3
Event #4 |E\"'3”t 4
Event #5: |Event 5
Event #6 |Event £
Ewent #7 |Event 7
Event#8:  [EventB

IR N

0K Cancel

Table 26 Calendar Event Details tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order Read Only. To change block
order, right-click on a Function
Block and select Execution
Order.
Tag Name 16 character tag name
Descriptor Block Descriptor
Event Names Event 1 N/A Event Name 16 Characters Max.
thru
Event 8
Feedback Signals Feedback N/A Feedback Signal tags for
Signal Tags Event 1 thru Event 8
Press
Select a signal tag from the list
in the “Signal Tag “dialog Box.
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Function Blocks - CALEVT Calendar Event Function Block

SPECIAL DAYS tab

The Calendar Event Block can be configured to override its normal Event processing when any of the 16
Special Days occurs. This override will remain in effect for the 24-hour period associated with the Special
Day. This feature can be used to force selected Event outputs to remain off on designated holidays, for
example.

Calendar Event Function Block Properties

v

-

tode
™ Dizable Outputs for the whale day [12 midmight ta 12 midnight)

+ Use Altemate Event Times:

Selected Outputs

Event Mame

Ewent 1

Ewvent 2

Event 3

Ewent 4

Event 5

Event B

Event ¥

Event 8

Ewent Detals  Special Days lEventSetpoinH ] EventSetpoint2] EventSetpointBl EventSetpoinM] EventSetpointE]

X

Special Daps
Time:  Hour Mirwte
1] g a g -4 Hame Monith | Day |
1 Special Day 1 January
_|:| _|:| 2 | D!sable
3 | Dizakle
4 Dizakle
= = 5| Disable
] Dizakle
=] =] 7| Digakle
g Dizakle
JZI JZI 9] Dizakle
10| Dizakle
_|:| _|:| 11| Dizakle
12] Dizatle
| | 13 Dizakle
- - 4] Disable
15 Dizakle
=1 =1 5] Liizatle

o1

Cancel

Revision 17

1/16

HC900 Process Control Designer Function Block Reference Guide

109




Function Blocks - CALEVT Calendar Event Function Block

Table 27 Calendar Event Special Days tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Mode Disable N/A Disables the output from Click Radio Button to select.
Outputs for midnight to midnight and
the whole allows “Special Days” to be
day configured
Use N/A Allows alternate Daily Click Radio Button to select.
Alternate setpoint (hour/minute)for
Event Time designated outputs (1-8)
Selected Outputs Event Name N/A Name of event entered on Click Box to select
the “Event Details” tab.
Time N/A Special Day - Alternate Active only if “Use Alternate
Hour of event Event Times” radio button is
selected.
Use Up/Down buttons to select
hour
Range 0 - 23
N/A Special Day - Alternate Active only if “Use Alternate
Minute of event Event Times” radio button is
selected.
Use Up/Down buttons to select
minute
Range 0 - 59
Special Days Name N/A Up to 16 special days are Enter Name of the special Day
available per block with a
common set Of unique 16 CharaCteI’S MaX.
conditions for these days.
(same conditions for all
special days) User
selections for special days
shall include:
Disable outputs for the
whole day
Use alternate Daily setpoint
for outputs (1-8)
Month N/A Special Day - Month of the Select Month from drop-down
year; enumeration menu
Day N/A Special Day - Day of the Select Day from drop-down
Month; range is 1 to 31. menu
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EVENT SETPOINT 1 thru 5 tab

Calendar Event Function Block Properties

Event Details] Special Days  Event Setpoint 1 | Event Setpoint 2 | Event Setpoint 3 | Event Setpoint 4 | Event Setpaint 5
Setpaint Mame |Setpnint 1
] Hame | Type Month Dray | Hour | Minutel Feedback Signal

1] Event 1 "early

2| Event 2 DISABLE

3 Event 3 DI=ABLE

4 | Ewert 4 DISABLE

5| Evert 5 DISABLE

6 | Event & DI=ABLE

7| Evert 7 DISABLE

5 | Evert DISABLE

ok | Cancel
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Table 28 Calendar Event Setpoint tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Setpoint Name N/A Event Setpoint Name 16 Characters
Type Type of N/A Type of event can be DISABLE — Selected Event is
Event configured for different Disabled
periods, where the event .
repeats at every occurrence | 5 day week — The configured
event will occur at the same
time Monday through Friday
7 day week — The configured
event will occur at the same
time Sunday through Saturday
Day of week — The configured
event will occur once a week at
the configured time
Monthly — The configured event
will occur once every month at
configured date and time
Yearly — The configured event
will occur at the specific date
and time
Month Month N/A User is only prompted for Months of the year
“Month” when the
event_type is set to “Yearly”
Day Day N/A User is only prompted for Day of the Month or Week
“Day” when the event_type
is set to “Yearly” or When Event Type = YEARLY,
“Day Of Week” or “Month|y” or MONTHLY, I’ange |S 1to 31
T (based on max # of days for
calendar month)
When Event Type = Monthly, 31
means last day of month even
for months with less than 31
days
When Event Type =
Day_of Week, range is Sunday
to Saturday.
Hour Hour N/A Use up/down arrows to Hour of event; range 0 to 23
select hour of event
Minute Minute N/A Use up/down arrows to Minute of event; range 0 to 59
select minute of event
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Example

The purpose of the example is to control the timing of lights in Building #1 for two different season
sets. If you work after hours in this building, know that if the lights go out you can turn them back
on. They will then stay on for a few hours and then turn off again.

CALEVTI01 2 OR114 11
[LIGHTS ]
CALE101
FB102 1
Lights ON_OFF - ENABLE I — LTEH104 pO10S
BB LIGHTS ON L— () 010101
F LIGHTS OFF EVTT ouT ORMDE 3 FAIL
Fz o= AEWTZ OUTZ2f— 1 ;e o
F3 AEWTE  OUTEfo— 1 e
= LIGHTS SCHEDULE
F4 o= *EVT4  oUTd f-b—o ot
o- “E¥TS  OUTS Ho——o o= FALL - WINTER SFRING - SUMMER
5.00PM= 0N 8;00PM= 0O
FALL- WWIMTER AEWTE OUTE FO———————————— o '
= 10:00PM = OFF 10:00PM = OFF
i . —_ . —
SPRING - SUMMER EVT?  OUT? Loy 1:00AM = OFF 1:00AM = OFF
o- “EYTE  OUTS Ho——————— o= 4:004M = OFF 4:004M = OFF
6:00AM = 0K B:00AM = ON
—m= SFGRE SPGRF
ol 2.00AM = COFF T.00AM = OFF
o= “SET BAD _CLK -0
In evening hours, iflights are manually turned ON,
they will automatically turn OFF again within three
_—1 haurs.
CMPR14T O
LTCH107 ADD102
n X xEr MOT111 g
¥ XEY
; Z
XL
[SEASON]
Figure 21 CALEVT function block example
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CARB Carbon Potential Function Block

Description

The CARB label stands for Carbon Potential...

CAREI1!1? 1
CARB117

m= TEMP P
m= HCO  DEWP fem
== RSP WMISF e
i FF AL O
= TRV ALZ 01
o= TRC DIRECT o
= BIAS

- S AT O

= MDRQ| MODE f=m

== BCI

—_—

This block is part of the Loops category

Function

Input

A combined Carbon Probe and Temperature Probe and PID algorithm determine Carbon Potential of
furnace atmospheres based on a Zirconia probe input.

Probe = Sensor Input from Al block (0-2000 mV)

TEMP = Temperature Input (°F or °C) from Al block

% CO = Percent Carbon Monoxide 1 % to 100 %

RSP = Remote Setpoint Analog Input value in Engineering Units or Percentage (0-1.5)

FFV = Feedforward value in percentage (0 % to 100 %) The Feedforward value is multiplied by the
Feedforward Gain, then directly summed into the output of the PID block.

TRYV = Output Track value in Percentage. Output = TRV when TRC is on. (If control output OUT is
connected back to the Track Value Input [TRV], then the Track Command Input [TRC] will function as an
output hold. This may be used where input probes are undergoing burnoff.)

TRC = Output Track Command [ON, OFF] On — Enables TRV (Mode = Local Override)
BIAS = Remote Bias value for Ratio PID

SWI = Switch Inputs (from LPSW function block)
0 = No Change
1 = Initiate Autotuning
2 = Change Control Action (reverse to direct acting or direct to reverse acting)
4 = Force Bumpless Transfer
8 = Switch to Tune Set 1
16 = Switch to Tune Set 2
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Function Blocks - CARB Carbon Potential Function Block

MDRQI = External Mode request (typically connected to the MDRQO output of a MDSW function block
that encodes discrete switch inputs).

0 = No Change

1 = Manual Mode Request

2 = Auto Mode Request

4 = Local Setpoint Request

8 = Remote Setpoint Request

BCI = Back Calculation Input Value—See ATTENTION 1.

Output

PV = Calculated Process Variable (% Carbon) for monitoring

DEWPT = Calculated Dewpoint

WSP = Working Setpoint in Engineering Units for monitoring (setpoint in use)
AL1 = Alarm 1 - Digital Signal

AL2 = Alarm 2 - Digital Signal

DIRECT = ON = Direct; OFF = Reverse

ATI = Autotune Indicator (ON = Autotune in Progress)

MODE = Loop mode status (typically connected to the Mode Flags block for encoding). Value indicates
mode as follows:

0.0 RSP AUTO

1.0 RSP MAN

2.0 RSP Initialization Manual (See ATTENTION 1)

3.0 RSP Local Override (See ATTENTION 1)

4.0 LSP AUTO

5.0 LSP MAN

6.0 LSP Initialization Manual (See ATTENTION 1)

7.0 LSP Local Override (See ATTENTION 1)

BCO - Back Calculation Output (for blocks used as Cascade Secondary)—See ATTENTION 2.

ﬂ ATTENTION
1. When a request to change from Auto to manual is received and:
— the request comes from the operator Interface, the request is ignored.

— the request comes from the Mode Switch (MDSW) function block, the request is retained
and when leaving the Initialization Mode or Local Override Mode the loop will go to
manual.

2. BCO output is provided for applications where the block is used as a cascade secondary.
BCl input is provided for applications where the block is used as a cascade primary. When
the BCO output of a secondary loop is connected to the BCI input of a primary loop,
bumpless transfer is achieved when the secondary is switched into remote setpoint (i.e.,
cascade) mode. In addition, the primary loop is prevented from reset windup when the
secondary is decoupled from the process. The secondary is decoupled from the process
when it is in local setpoint mode or manual output mode, has reached a setpoint or output
limit, or is integral limiting because its BCI input. For example, see Figure 73.
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Configuration parameters
The CARB properties dialog box is divided into 8 tab cards

GENERAL
START/RESTART

RSP

RANGE/LIMIT
TUNING

ACCUTUNE III
ALARMS

CARBON POTENTIAL

Click on the tab to access the properties for that tab.

GENERAL tab
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Table 29

CARB General tab configuration parameters

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Block

Order

Tag Name

Descriptor

N/A

Execution Order

Read Only. To change block
order, right-click on a Function
Block and select Execution
Order.

16 character tag name

Block Descriptor

Control

Algorithm

N/A

Control Algorithm

Note: In PID B, step
changes in setpoint will
not bump the output; the
output will slew smoothly
to the new value.

In PID A, a step change in
setpoint will result in a
step change in output.

PID A - is normally used for 3
mode control. The output can be
adjusted somewhere between
100 % and 0 %. It applies all
three control actions -
Proportional (P), Integral (l), and
Derivative (D) - to the error
signal.

PID B - Unlike the PID-A
equation, the controller gives
only an integral response to a
setpoint change, with no effect
on the output due to the Gain or
Rate action, and gives full
response to PV changes.

DUPA - like PIDA but provides
an automatic method to switch
tuning constant sets for
Heat/Cool applications.

DUPB - like PIDB but provides
an automatic method to switch
tuning constant sets for
Heat/Cool applications.

NOTE: With PID B or DUPB
selection, you will not be
allowed to set RESET or RPM
to 0.00 (OFF). Reset must be
enabled.

Direction

N/A

Control Action

DIRECT - PID action causes
output to increase as process
variable increases.

REVERSE - PID action causes
output to decrease as process
variable increases.

SP Tracking

N/A

Setpoint Tracking

NONE

TRACK PV When control mode
is “manual”, local setpoint tracks
process variable.

TRACK RSP When setpoint is
“remote setpoint”, local setpoint
tracks remote setpoint.
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START/RESTART tab

Carbon Potential Function Block Properties

Power-up Dut

Failzafe out

Loop High Output Limiting

[~ High Output Limit Overide Enable

General Start / Restart l RSP ] Range ¢ Limitl Tuningl Accutune III] .-’-'«Iarmsl Carbon F'l:ntentiall

Permitted Initial tode Power-up Mode
tanual : 2 (e f+ Manual
Automnatic : 7 - (" Retain Lazt Mode
Local 5P v fe (e LSP
Rernaote 5P [+ " Retain Last LSP/RSP

Initial Setpoint Value

[~ Uze Initial LSP

Delay Time Mirz.
Ramp R ate % per Min.

QK | Cancel
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Table 30 CARB Start/Restart tab configuration parameter

Modes and Permitted MAN 8 Mode permitted for the Manual
Setpoints Mode initial start and power u i
p AUTO 9 e, p P [ Automatic
May select both, must select one.
Permitted LSP 10 | Setpoint permitted for Local Setpoint
Setpoint the initial start and Remote Setpoint
RSP 11 | power up mode.
May select both, must select one.
Initial Mode N/A Mode at NEWSTART Manual
Newstart is the first Automatic
scan cycle following the | Select one
cold start of the
controller
Setpoint for | N/A Setpoint at NEWSTART | Local Setpoint
Initial Mode i
Newstart is the first Remote Setpoint
scan cycle following the | Select one
cold start of the
controller
Power up N/A Mode at power up Manual
Mode Retain Last Mode
Same mode (auto or manual)
Select one
Power up N/A Setpoint at power up Local Setpoint
Setpoint Retain Last LSP/RSP
Same Setpoint (LSP or RSP)
Select one
Power Up Power Up N/A Output at Power up LAST OUT - Same as at power down.
Out Out FAILSAFE - Failsafe output value.
Failsafe Out | 16 Failsafe Output Value -5 % 10 105 %
Initial Use initial 49 Use Initial Local Click on radio button to select
Setpoint LSP Setpoint
Value
Initial LSP 50 Initial Local Setpoint Enter Initial Local Setpoint Value
Value Value
High Output | Use Limit 51 High Limit Override Click radio button to select.
Limit Select Control -
Limit Value See NOTE 1
Delay Time 52 Delay Time for High Enter time in minutes to use TRV as the
Limit Output Select output high limit. See NOTE 1.
Ramp Rate 53 Ramp Rate for High Enter Rate in % per minute to ramp

Limit Output Select

the default output high limit after
delay time expires.

Note 1. When ON, the HiLimOvr parameter causes the meaning of TRC and TRV to be redefined for process
startup rate control. In this case, TRC set ON causes the algorithm to calculate a value to override the default output

high limit.
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The initial value of the limit override comes from TRV. This value is held until the configured delay time expires.
A delay time of zero means delay indefinitely. In this case, the output high limit will track the value on TRV until
such time that TRC returns to OFF.

When the delay time expires, the output limit will ramp to the default configured value and the configured ramp rate.
When the ramped output limit equals or exceeds the default configured value, the output limit override status is set
OFF and the default value is used. A ramp rate of zero will cause immediate termination of the high output limit
override.

A transition of the TRC input to OFF at any time will terminate the output limit override function and restore the
limit to the default configured value. The TRC input must transition to OFF before the output limit override
function can be started again.
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RSP tab

Carbon Potential Function Block Properties

Generall Start / Restat RSP ]Hange /! Limitl Tuning] Accutune [ ] .&Iarms] Carbon Potentiall

Fiemate Setpoint Source and Urits

™ Use RSP Input [%)

™ Use L5PZ [EL)

Ratio / Bias [apply to RSP Input, not LSP2)
* Mo Ratio or Bias
" Use Local BIAS -

Local Bias value [EL)]

" Use BIAS input

X

Ratio

ak. | Cancel

Table 31 CARB RSP tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Remote Setpoint Use RSP N/A Use Remote Setpoint in Click on radio button to select.
Source and Units Input (EU) Engineering Units
Use RSP N/A Use Remote Setpoint in Click on radio button to select.
Input (%) Percent
Use LSP2 N/A Use Local Setpoint #2 in Click on radio button to select.
(EV) Engineering Units
Ratio/Bias No Ratio or N/A No ratio and bias applied to | Click on radio button to select.
Bias the function block
(RSP Input Only)
Use Local Use Bias value selected on Click on radio button to select
Bias Tab Enter value at “Local Bias
Value” on tab.
Use Bias Use Bias value attached to Click on radio button to select.
Input an input to the block
Local Bias 46 Local bias value in Enter local bias value.
Value (EU) engineering units
Ratio 45 Gain value for Ratio PID —20 to +20
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RANGE/LIMIT tab
Carbon Potential Function Block Properties E|
General | Start/ Festatt | RSP Range / Limit l Tuning | Accutune |1l | &lams | Carbon Patential |
Fianaing Lirniting
PA high range | 5P high limit |2
.
PV low range ’07 SP loww lirnit
Out high limit {105
Lisg &) Out loww It [ 5
Decimal places |0 SP rate down ([EU/Min) [0
Uitz SP rate up (ELMing |0
TagMame: |CARB107
Uriits:
ok, | Cancel
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Table 32 CARB Range/limit tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Ranging PV High 4 PV High Range Value —99999 to 99999
range
PV Low 5 PV Low Range Value —99999 to 99999
Range
Display Decimal N/A Number of digits to display Oto5
Places after decimal point.
Units N/A Text to display for EU 6 characters
DEV Bar N/A Deviation Bar Range on —99999 to 99999
Range (EU) Operator Interface
Limiting SP High 17 Setpoint High Limit Value - 0to2.0
Limit prevents the local and remote | Used for anti-soot
setpoints from going above
the value set here.
SP Low 18 Setpoint Low Limit Value - 0to 2.0
limit prevents the local and remote
setpoints from going below
the value set here.
Out High 20 Output High Limit Value - is -5 % t0 105 %
Limit the highest value of output
beyond which you do not
want the automatic output to
exceed
Out Low 21 Output Low Limit Value - is -5 % 10 105 %
Limit the lowest value of output
beyond which you do not
want the automatic output to
exceed
SP Rate 41 Setpoint Rate Down value - 0 (off) to 9999 (eu/min)
Down when making a setpoint
change, this is the rate at
which setpoint will change
from the original setpoint
down to the new one.
SP Rate Up 42 Setpoint Rate Up value - 0 (off) to 9999 (eu/min)
when making a setpoint
change, this is the rate at
which setpoint will change
from the original setpoint up
to the new one.
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TUNING tab

Table 33 CARB Tuning tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Tuning Constants Prop Band 0 Proportional Band (PB) - is 0.1to 1000
PB1 or the percentage of the range of
Gain 1 the measured variable for 0.1% to 1000 %
which a proportional controller
will produce a 100 % change in
or its output.
Gain 36 Gain - is the ratio of output
PB2 or change (%) over the measured
gain 2 variable change (%) that

caused it.

100 %
PB %

where PB is the proportional
Band (in %)
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Properties Group Parameter Index # Parameter Description Value or Selection
Reset 2 RESET (Integral Time) - 0.02 t0 50.00
Minutes Reset 1 adjusts the controller’s output
or according to both the size of
Repeats/ 38 the deviation (SP-PV) andthe | Must be enabled for
Minute Reset 2 time it lasts. The amount of PID-B or DUP-B algorithm
corrective action depends on selections.

the value of Gain.

The reset adjustment is
measured as how many times
proportional action is repeated
per minute (Repeats/minute)
or how many minutes before
one repeat of the proportional
action occurs
(Minutes/repeat).

Rate 1 RATE action, in minutes 0 or 0.1 to 10.00 minutes
Minutes Rate 1 affects the controller’s output 0 = OFF
whenever the deviation is
37 changing; and affects it more
Rate 2 when the deviation is changing
faster.
Feedforward Gain Feed- 43 Applies Gain to the 0.0t0 10.0
Forward Feedforward value (FFV).
Gain Feedforward Input is multiplied
by this value.
Manual Reset Manual 32 MANUAL RESET- is only —-100to 100
Reset applicable if you do not use (in % of Output)

RESET (Integral Time).

ﬂ ATTENTION
DUPA and DUPB algorithm types automatically select tuning set #2 for outputs between
50 % and -5 %. Tuning set #2 must be entered for DUPA and DUPB.
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ACCUTUNEIII tab

Carbon Potential Function Block Properties

Accutune [l Type

" Disable
" Cycle Tuning

¢ SP Tuning

P Adaptive Tuning

Tuning Criteria

General] Startfﬂestart] RSP ] Flange.fLimit] Tuning  Accutune [l lAIarms] Carban Potential]

SP Tuning Direction

X

{+ Disable

" Enable

" Nomal v Up

" Fast " Dawn

Duples Tuning SP Process

" panual Pracess Gain 1

™ Automatic SF Tune Change ’57
™ Digable

I¥ Enable Fuzzy Overshoot Suppressior

o]

Cancel

Table 34 CARB Accutune lll tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Accutune lll Type | Disabled N/A Disables Accutune llI Click on radio button to
select.
Cycle Tuning Tuning parameter values are Click on radio button to
derived from the process response select.
to the resultant action of causing
the PV to oscillate about the SP
value. See note 1.
SP Tuning Tuning based on the process Click on radio button to
response to a SP change. select.
See note 2
SP Tuning upP N/A The selection of either UP or Click on radio button to
Direction DOWN results in the SP Change select.
Down value added or subtracted from the
(For SP Tuning present SP value.
selection)
SP Process Process Gain | 16 Gain identification value for the Range is 0.10 to 10.0
(For SP Tunin process. This value is used to Normal value is 1.
lection g estimate the size of the initial output
selection) step for a SP Tune.
SPTune 57 This defines the value of the initial Range is: 5t0 15
Change output step change that is used as percent.
the target for process identification.
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PV Adaptive
Tuning

Disable

N/A

Disables PV Adaptive tune

Click on radio button to
select.

Enable

N/A

This method adapts a tuned
process to changing system
characteristics over time. When the
PV deviates from the SP by a
certain amount for any reason.
See note 3

Click on radio button to
select.

Tuning Criteria

Normal

N/A

Very conservative tuning designed
to calculate critically damped tuning
parameter values that produce
minimal overshoot.

Fast

N/A

More aggressive tuning than
Norma. Designed to calculate
under damped parameter values
providing faster control to the
setpoint but may have some
overshot.

Click on radio button to
select.

Duplex Tuning

(Active for
Algorithm DUPA
or DUPB on
General Tab with
Cycle Tuning)

Disable

Manual

Automatic

N/A

Disable -Duplex type tuning is
disabled and simplex type tuning is
used instead.

Manual - Tuning must be initiated
manually for each side. The
current LSP or RSP value is used
as the target SP for the desired
heat or cool side tuning. For the
heat side, the output cycles
between 50 percent and the high
output limit and for the cool side the
output cycles between 50 percent
and the low output limit. Tuning
values are calculated and stored
only for the side tuned.

Heat and Cool tuning are
sequentially performed
automatically. During the operation
of this tuning the target SP used is
the mid point between the high
output limit and 50 percent for the
heat side and the low output limit
and 50 percent for the cool side.
During tuning for each side the
cycling of the output results in the
PV oscillating around the target SP
value. From the data gathered
during the oscillations, tuning
values are calculated and stored for
each side. After tuning on both
sides is completed, the process SP
is returned to the value of the last
SP used prior to the initiation of the
tuning procedure.

Click on radio button to
select.
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34 Fuzzy Overshoot Suppression minimizes overshoot after a
Enable Fuzzy Overshoot setpoint change or a process disturbance.

Suppression The fuzzy logic observes the speed and direction of the PV

signal as it approaches the setpoint and temporarily modifies
the internal controller response action as necessary to avoid

Click on block to select
an overshoot.

There is no change to the PID algorithm, and the fuzzy logic
does not alter the PID tuning parameters.

This feature can be independently Enabled or Disabled as
required by the application to work with “TUNE” On-Demand
tuning.

ﬂ ATTENTION
Accutune Il is an On-demand tune only. You must provide a 0 to 1 transition to start another
tuning cycle. The tuning will disturb the output to evaluate the tuning constants required.

TUNING NOTE: For this block, during tuning using either Cycle or SP tuning, a constant
temperature value should be provided via the temperature input.

Note 1: CYCLE TUNING - This tuning method uses the measured ultimate gain and period to produce
tuning parameter values. Cycle tuning does not distinguish between process lags and always results in gain
based on PV amplitude and calculates values of Reset and Rate based on time of the SP crossings (The
Reset value is always 4x the Rate value.) This method does not require a stable process initially and the
process may be moving. Cycle tuning is applicable to Three Position Step control and can be used for
integrating processes (level control).

Note 2: SP TUNING - When initiated the control loop is put into an initial temporary manual state until
the process characteristics are identified. This period may last up to a minute. During this time the Tune
status shows Not Ready, and then an initial output step is made using the preconfigured size and direction
parameters along with the preset output value. The resultant process action is used to determine the tuning
parameters and once the process identification has completed, the loop is returned to automatic control.

Note 3: PV ADAPTIVE TUNING - This method adapts a tuned process to changing system
characteristics over time. When the PV deviates from the SP by a certain amount for any reason, the
adaptive tuning algorithm becomes active and begins to observe the resulting PV action. If the process
becomes unstable and oscillates, PV Adaptive Tuning eventually brings the process into control by retuning
parameter values (as needed) using a systematic approach defined by an expert based method of tuning
rules. Should the process not oscillate but be observed as too fast or sluggish, a different expert rules set is
applied to result in the slowing down or speeding up of the process by adjusting certain tuning parameter
values. This method continuously learns the process as PV deviations are observed and adapts the tuning
parameters to the process response.
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ALARMS tab
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Table 35 CARB Alarms tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Alarm 1 Setpoint 1 23 Alarm 1 Setpoint 1 Value - this | —99999 to 99999 in
is the value at which you want Engineering Units
the alarm type chosen below to
activate
Type N/A Alarm 1 Setpoint 1 Type - Selections:
select what you want Alarm 1 NO ALARM
Setpoint 1 to represent. PV_HIGH
PV_LOW
DEV_HIGH
DEV_LOW
SP_HIGH
SP_LOW
OUT_HIGH
OuT_LOW
Setpoint 2 24 Alarm 1 Setpoint 2 Value Same as Alarm 1
Setpoint 1
Type N/A Alarm 1 Setpoint 2 Type Same as Alarm 1
Setpoint 1
Alarm 2 Setpoint 1 25 Alarm 2 Setpoint 1 Value Same as Alarm 1
Setpoint 1
Type N/A Alarm 2 Setpoint 1 Type Same as Alarm 1
Setpoint 1
Setpoint 2 26 Alarm 2 Setpoint 2 Value Same as Alarm 1
Setpoint 1
Type N/A Alarm 2 Setpoint 2 Type Same as Alarm 1
Setpoint 1
Alarm Hysteresis Hysteresis | 31 Alarm Hysteresis in % 0%1to5%
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CARBON POTENTIAL tab

3

Carbon Potential Function Block Properties

General | Start / Restant | RSP | Range / Limit | Turing | dccutune Il | Alams  Carbon Potential l

Fumace Properties CO Properties
Furhace Factar: ’m— B B
Use dnti-zoot Constant: [ Userstuel 500
Lows Temperature Limit: IU— 02 Pl et
Celsivs ¢ Fahrenheit |Unknown ﬂ

Percent Hydrogen: |40

ak. | Cancel
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Table 36 Carbon Potential tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Rev. 4.0
and
higher/
Rev. 3.x
and lower
Furnace Furnace 68/57 Allows you to adjust the % —0.5 %C to +0.5 %C
Properties Factor Carbon as measured by the
controller to agree with the
results of actual shim stock
tests. This adjustment may be
needed to correct for specific
furnace characteristics such as
atmosphere differences, probe
location, and furnace leaks.
Use Anti 69/58 Activates anti-sooting feature Click on block to select
set nt that limits the working setpoint . .
So0o tant of the carbon control loop to a SP HLIM is used for anti-
constan value that prevents sooting in soot.
the furnace.
Low 71/60 Holds controller output to 0 % 0 to 2500 degrees F
Temperature until limit is exceeded. (1400° recommended)
Limit Unit should match C/F
selection
T t 70/59 Probe temperature units for Click on radio button to
emperature display. select
Units
Fahrenheit or Centigrade
Percent 73/62 Percent Hydrogen 1to 100
Hydrogen
default = 40
CO Properties %CO 66/55 Allows you to adjust % Carbon 2.0t0 35.0
measurement to compensate
for variations in the amount of default = 20
CO in the carrier gas.
Use Actual % | 67/56 Function block will use the Click on block to select
co actual % Carbon Monoxide that
is defined through an analog
input.
02 Probe Carbon N/A Select from Drop Down List of ¢ Advanced Atmosphere
Manufacturer Probe Manufacturers. Control Corp.
Vendor
e Furnace Control Corp.
¢ Marathon Monitors
e Super Systems Inc.
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Example

Figure 22 shows Function Block Diagrams using a CARB function block.

Supports Zirgomia Probes from:
Super Systems [ne. Puobe Temp Input Coorgen Frabe Input
Ifithom Wb tors
Furnace Control Corp. A UDeghorF AR 2| 0-2000 mV Range
Edvanced Atraosphere Dgé?r,m. Dlé?r.m -
Uses a single block for %C caloulation and FID control Supports
CO Cormpensation from an Analyzer input or a fixed value {use
20% as default fior Ivk thane )
. . [
Caleulates Dlewpoint applied to s parate output CaRBo0E
Provades a Fumace Factor Bias adjustiment (to
adjust %50 to match lab sample ) S——— LU
Provides Anti-gooting s fpoint limiting CO_COMF WCO  DEWP [DEWFCALL |
Probe burmn-off using standard logic fanctions —RASP SR
B iser Pt Fusctoen Block Progsiies G0, 0-100% = AL
S} St it | RSP | g L | Teri At e Coos Pt —TRY ALz
[y pe— |+ OO P -i- — TRC
Funceryine [T | i B * — BlAS
e N iniiaicl - g ATI—
Liw Tarpmubanting [0 § | G2 P84 Havinsii — MORE MODE [
ORI rrp—— 3
o Parpand Hickager: [‘“'_MM: .
Bant
[ ]| cwen
=) 0 u]
Carbon Potential Probe Burn-off
AQBliCatiOI’lZ Temp Input Carbon Probe Input
To clean a carbon probe periodically Al 1 Az 2
by blowing air across it for a specific %%? FAIL 055 FAIL te
time.
In this configuration, a periodic timer
generates a pulse a designated time
interval which suspends automatic CAREZ 3
control and energizes a relay output CARBLF1
to ciauseT air ﬂo;v for a.protl;e burrtl) off TEMP Pul
cycle. 1me.rs etermine t .e probe i Flow Relsy VAR : wED  DEWR F—
burn-off period and allow time for
. poio 8 = RSP WSP [—
the probe recovery before returning —
. (10801 - FFY ALY
the loop to automatic control.
- TRV ALE
Periodic Burn-Off Timer  Bumn Off Time Delay anitch back ta AUTD -
provides a one-shot pulse Select Auto Control - BIAS
OFF delay #1 QOFF delay#2 MD SIS 5
PTMRE 5 OFDT7 1 OFDTE z HOTE T | — Sl ATI =
— RST EVENT _I——RST S5, RST s, — AHUTOMDROO MDREI MODE [
AN = BCI
— ALOCAL
Configuration Notes: . . = AREM
Timing Diagram _
Select probe Mfg.. type a o
02 probe input: 0to2 V. PTMR Output n
(0 to 2000 range) : 0401
Select T/C type J or K etc.. MDSW Output Auto [_M
Burnoff Time Off delay #1
Time Delay to AUTO | {Off delay #2
Figure 22 CARB function block examples
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CAVG Continuous Average Function Block

Description
The CAVG label stands for Continuous Average.

Cavei10s 2

o= HOLD  [_AWG e

0= RET  P_AVG ==

This block is part of the Calculations category.

Function

Provides the average value of a single analog parameter for a user specified time period, plus the running
(instantaneous) average within the time period. A running average value is updated at the end of each
sample period. Time periods to 1440.0 minutes are supported. At the end of the time period, the running
average value is transferred to I/O process output value. A hold input allows excluding samples from the
average when active.

Cold Start — On the first cycle after a cold start, the instantaneous average output is initialized to current
input value, the sample counter begins to increment, and the period timer begins to decrement (assuming
that Reset is OFF). The previous average output is set to zero.

Warm Start — On a warm start, the calculations continue where they left off. There is no attempt to
compensate for the time the power was off or to resynchronize with the time of day.

Input
INPUT = Analog Input

RESET = Controls the sample calculations.

If OFF, the input samples are accumulated, the sample counter is incremented, the time remaining
decrements and the average value is calculated and written to the outputs.

If ON, the outputs are held at their last values, the internal accumulators and sample counters are
cleared, and the time remaining is re-initialized to the full average period.

If ON to OFF transition, the average output is set to the input value, and the period timer begins to
decrement.

The RESET pin does not affect the previous average output value.

HOLD = If OFF, calculations run as normal. If ON, input samples are not accumulated and included in the
average calculation, the time remaining continues to decrement. The output values are held at their last
state prior to the OFF to ON transition.

If the averaging period elapses while HOLD is ON, the instantaneous average will maintain the last
calculated average value, the previous average is updated to this value, the internal accumulators and
sample counters are cleared, and the time remaining is re-initialized to the full averaging period.

Output

I AVG = Instantaneous calculation of the current average.
P AVG = previous calculated average value.
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Block properties

Continuouz Average Properties |

— Elock

Mumber 107

Order 3 ﬂl
— Set Avg. Period
Aweraging Penod [minutes] ID-'I

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 37 Continuous average configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Avg. Period Averaging 0 Time period in which the Continuous 0.1t0 1440.0in
Period Average will be calculated. minutes

When the averaging period elapses,
the last valid value will be set equal to
the instantaneous value.

The internal accumulators and sample
counters will be cleared and the time
remaining will be re-initialize to the full
average period.
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Example

Figure 23 shows a Function Block Diagram using a CAVG function block.

t 11y v
SFF2 2
SFPO0Z
P
= NP G =1 T
= NSEG P, G CAVGT g CAWGD =]
= ASET STMRE f=m
= HOLD |_AVG fm— [ INST AVE | HOLD J—m= HOLD  |_AMG fem—| |4V GFAST ]
e MO0 STME f=m
RESET »—m= RST FP_ANG mm— [ LAST AVE ] RESET J—m= RST P_AVG fmm—[ PAVGFAST ]
= "RETRT FTME f=m _—
e GHOLD  GHOLD f
w= "RESET READY ==
P
e MHOLD HOLDH et HOTE 5 ORS 5]
= ARLUN RUN| fee————me [HOLD ]
CANG10 10
A STOF| = |
D T B T HOLD = HOLD  |_AWG [em—] |AVGMID ]
RESET J—m= RET F_AWG s PAVGMID ]
LTCHZ 3
FBA1 1 J—- L
F1 ‘_|—— u
F2
ORE T
F32
5 LTCH4 4 =——[ RESET]
L a—
u

Figure 23 CAVG function block example
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CMPR Comparison Calculation Function Block

Description

The CMPR label stands for Comparison Calculation.

CMPR10O4 3
- XeY Ha
- XEY Fa

XLY o

This block is part of the Calculations category.

Function
Compares value of X input to value of Y input and turns ON one of three outputs based on this comparison.

o If X inputis greater than Y input, then: XGY = ON.
o If X input equals Y input, then: XEY = ON.
o If X inputis less than Y input, then: XLY = ON.
Input
X = First analog value.
Y = Second analog value
Output

XGY = Digital signal state based on calculation.

XEY = Digital signal state based on calculation.

XLY = Digital signal state based on calculation.
Block properties

Double click on the function block to access the function block properties dialog box.

Example
Figure 24 shows a Function Block Diagram using a CMPR function block to open a vent if input 1 is
higher than input 2.
Al 1 Alz z
0{08?0 FAIL D{% FAIL
1 e
CMPRZ 3
x KB | OPENVENT ]
KEY |—
XL

Figure 24 CMPR function block example

DC Device Control Function Block
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Description

The DC label stands for Device Control.

LC101 1
DC104
o= REQ RO =0
- FDBEK.  PRES |3
o= ERR STRT =2
o= *RST RUM -3
o= DI STOF (=00
FAIL ==
DS =0
STI fm

This block is part of the Auxiliary category.

Function

Inputs

The Device Control function block is normally used to control pumps. Based on certain events listed in
Table 38 the device will be placed into one of six states: READY, PRESTART, STARTING, RUNNING,
STOPPING, DISABLED, or FAILED. The READY (off state) is the initial state of the function block.
Each configuration is limited to a maximum of 16 Device Control function blocks.

Forcing of outputs is NOT permitted within this block.

REQ = (run request) when ON [Logic 1], puts the device in the Starting / Running state. When OFF, puts
the device in Stopping / Ready state.

FDBK = feedback from the controlled device; ON = device has started, OFF = device has not started.

ERR = (in) — ON when the controlled device reports a failure, causes the device control to transition to the
FAILED state.
OFF = No device failure.

ARST = an OFF to ON transition will manually reset the control when it is in the FAILED state and return
to the READY state.

DIS = (disable) When OFF, the device control operates normally. When ON, immediately transitions to
the DISABLED state, it prevents the device from starting if in the ready state or immediately shuts-down
the device if it is currently starting up or running state.
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Outputs

OUT = Primary block output — the output is ON in the RUNNING and STOPPING states, else OFF.

RDY = (ready) ON when the control is in the Ready State (the controlled device is off and waiting for a
request to run), otherwise OFF.

PRES = (prestart) ON while in the prestart state (a request to run the device has been received and the start
delay timer is >0, otherwise OFF.

STRT = (starting) ON while in the start state (start timer has expired and there is a request to start the
device. The device feedback timer is started. The device is being monitored for failures),

RUN-= (running) ON while in the Running state (the controlled device has completed start up (Device
Feedback) and is now running; occurs after the start delay timer expires; device is being monitored for
failures and feedback that it started) otherwise OFF.

STOP = (stopping) ON while in the Stopping state (the controlled device is requested to turn off; stop
delay timer is running; device is being monitored for failures, interlocking and returning to the run state),
otherwise OFF.

FAIL = (failed) ON when the control is in the Failed state (the controlled device reported a failure or did
not start up in time; device is being monitored for a manual or automatic reset), otherwise OFF.

DIS = (disabled) ON while in the Disabled state (the controlled device is locked-out; it cannot start running
until the disable input signal turns OFF), otherwise OFF.

STI = An enumeration representing the different states of the control.
Where: 0=NOT USED, 1 =READY, 2 = PRESTART, 3 = STARTING, 4 = RUNNING,
5 = STOPPING, 6 = DISABLE, 7 = FAIL.

Conditions for transition from FAIL to READY state

One of the following conditions must occur to transition from the FAIL state to the READY state:

a) If a Feedback error is the initial reason for the failure, then a manual reset is the only method for
returning to the Ready state.

b) If Automatic-Reset is selected, then you return to the Ready state when Device Failure input
turns OFF.

c¢) If Automatic-Reset is not selected, then you return to the Ready state when Device Failure input
is OFF and the Reset input transitions OFF to ON.
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Monitored events and device states
Table 38 shows which events are monitored in each state.

Table 38 Monitored events and device states

MONITORED DEVICE STATES
EVENTS
READY PRE- STARTING RUNNING DISABLED | STOPPING | FAILED
(Note 1) START (Notes 1,2)
Run Request turns ON X X

Run Request turns OFF

Disable (ON) X X X X X

Disable (OFF) X

Feedback from Device X X

Device (ERR) Fail ON X X X X

Device (ERR) Fail OFF X
Note 3

Reset (Rising Edge) X

Start Delay Timer X
Expires (edge)

Feedback Timer X X
Expires (edge)

Stop Delay Timer X
Expires (edge)

Notes:

1. If a device fails while in the state of READY or DISABLE, the device failure is not recognized until the
control goes into the PRESTART state.

2. There are restrictions when the control goes into the Disable state from the Running State. The device is
immediately turned OFF without a Stop Delay. When the disable turns OFF, the control changes to the
Ready state.

3. ERR Off (device fail) is monitored in Failed state, only if:
a) Failed input caused the failure, and

b)  Auto Reset is enabled.

140 HC900 Process Control Designer Function Block Reference Guide Revision 17
116




Function Blocks - DC Device Control Function Block

Block properties

Device Control Properties |
— BElock,
Mumber: 101 Order: 1
— Digplay
TagMame  ({niegiuy]
D escriptaor I
— Settingz

On Delay Time [zec) IEI
2ff Delay Tirme [zec] IEI
Feedback Delay Time [sec) IEI

Automatic Beset [

| aF. I Cancel

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 39 Device control function block parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Display Tag Name N/A 16-character tag name
Descriptor N/A Block description 16 characters maximum
Settings On Delay 1 Starting Time — time delay Range: 0 — 99999
Time (sec) between RUN request and seconds (default 0)
Output ON.
This parameter is configurable
from the Operator Interface.
Off Delay 2 Stopping Time — time delay Range: 0 — 99999
Time (sec) before the Output turns OFF after | seconds (default 0)
and OFF request.
This parameter is configurable
from the Operator Interface.
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Properties Group Parameter Index # Parameter Description Value or Selection
Feedback 3 Feedback-Fail-Delay: if during Range: 0 — 99999
Delay Time this time-period there is no seconds (default 0)
(sec) feedback from a device

confirming the control is in the
Running state, then the block
enters the FAIL state and Out is
turned OFF.
If a device sends feedback during
this time-period, then this timer is
reset.
This parameter is configurable
from the Operator Interface.
Automatic 0 if set to AUTO, then the block will | ON = Automatic Reset
Reset reset itself after the failure (Fail (box selected)
) input) turns off.
(Click on Box If set to MANUAL, a Reset OFF = Manual Reset
to turn ON) (signal input or from the Operator | (box deselecteq)

Interface station) is required to
remove the failure condition.
This parameter is determined
when the block is configured.

Example

Figure 25 shows a Function Block Diagram using a Device Control function block to control a pump to fill

a tank.

Tank Overflow

Tank Level Input

Tank Level SP

LiADM1 1

- **L OUT e
L id

Pump Output Control

Pump Overheat Signal

Pump Running Signal

Figure 25 DC function block example
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DCMP Deviation Compare Function Block

Description
The DCMP label stands for Deviation Compare.

gz M OUT 3
e |2
e M3
we [N
e |MS
e |MG

This block is part of the Calculations category

Function

Compares up to 6 analog inputs to a + or — user-entered deviation setpoint to a 7" input reference value and
sets the output true if any input exceeds the deviation value from the reference value. Output is off if all
inputs are less than the deviation.

Plus Dev Compare Value = Reference input + User entered Plus Deviation value

Minus Dev Compare Value = Reference input - User entered Minus Deviation value (Minus Deviation
value should be a positive number)

If any IN (1-6)> the Plus Dev Compare value, Out = ON
If any IN (1-6) < the Minus Dev Compare value, Out = ON

ﬂ ATTENTION
When the reference input is the average of the 6 inputs, the block performs deviation from

average.
Input
IN1 = Input 1
IN2 = Input 2
IN3 = Input 3
IN4 = Input 4
INS =Input 5
IN6 = Input 6

Y =Reference Input

ﬂ ATTENTION
All inputs should be used or a single value should be connected to multiple inputs. Unused
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inputs will default to 0.

Output

OUT = Hi (1) when any input exceeds the specified deviation from the reference value.

Block properties

Deviation Compare

]
Mumber 102
Cancel |
Order 1
— Set Properties
Fluz Deviation IE
Minuz Deviation IU

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 40 DCMP configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Group
Set Plus 0 Plus value deviation from | Within the range of the inputs
Properties | Deviation reference point
Minus 1 Minus value deviation Within the range of the inputs
Deviation from reference point
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Example

Figure 26 shows a Function Block Diagram using a DCMP function block to hold a setpoint program if any
of 6 work thermocouples deviate from the setpoint by more than the £ Deviation Limits.

v SPPZ H
SPROOZ
DChiF 1
= HFGM SF [ SETPOINT ]
o N1 out
— NSE® AL, L
— INZ
e MSET STMR 1
N
G Wok T/IC's — 100G STME f=
— IN4
= *RSTRT  PTME [—
e INS
e GHOLD  GHOLDI [
e INB
= ARESET  READY [—
L HOLD HOLD f
— MRUN RUNI
—AADY STOFI
I r.r

Figure 26 DCMP function block example
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DDEC Digital Decoder Function Block

Description
The DDEC label stands for Digital Decoder.

COECA09 5

m=VALUE OUT 1
auT 2
auT 2
ouT 4
auT s
auT &
auT 7
ouT &
auTa

auT 10
ouT 11
auT 12
auT 13
ouT 14
auT 15

I EEEEEE

auT 15

—

This block is part of the Auxiliary category.

Function

The Digital Decoder function converts an analog value from the Value Input to the binary equivalent value
on the 16 digital outputs 1 through 16. The Value Input accepts whole numbers between 0 and 65535.
Fractional values are ignored. The output value OCNT (bottom of block) indicates the total number of
digital outputs that are ON as an analog value.

For example, a value of 285 would be represented by binary 0000000100011101, where OUT 1 is LSB and
OUT 16 is MSB. OCNT =5 (OUT 1, 3,4, 5,9 are ON).

All 16 outputs and the OCNT signal pin are monitored.

Forcing of the outputs is not permitted.

Inputs
VALUE = Whole number analog input value between 0 and 65535.

Outputs
Sixteen digital outputs, OUT 1 through OUT 16, with OUT 1 = LSB and OUT 16 = MSB.

OCNT = Analog value representing the number of digital outputs (OUT 1 through OUT 16) that are set to
ON.

146 HC900 Process Control Designer Function Block Reference Guide Revision 17
116



Function Blocks - DDEC Digital Decoder Function Block

Example

Figure 28 shows a Function Block Diagram using a DDEC function block.

Compress the transfer of up to 16 digital status inte ene exchange.

16 digital signals from controller 1
compressed to one signal for peer read

in controller 2

DENC106 el

ple 1 —a- N1
DIG 2 >—e N2
063 —o- INZ
DIG 4 — NG
blG 5 —- INS
DIz g —o= NG
DI 7 >—- INT
plzg »—o-IN8
DIG 0 — NG
016 10— IN 10
DIG 11— IN 11
DIs 12— 1N 12
DIG 13 — IN 13
DIs 18— IN 14
D16 15— IN 15
IS 16— IN 16

ICHT
DENC

| [LO®SOURCE]

Peer data Exchange

Source Controller #1

DDECH0Z2 2

WALUE OUT1
auT 2
ouT 2
auT 4
ouT s
ouTeE
ouTt 7
ouT e

FDE104 1
DISITAL SOURCE
status in controller 2.
NO_SCAN o
NOEONNIE oo source -
o AEVA RO 'LL_
o AEWZ REZ e
o AEVE RDZ
o AEVE RO b
= R RS b
- WRZ RDG
] RET e
= MRS RDE
A E—

Receive Controller #2

auTa
QuT 10
auT 11
ouT 1z
ouT 12
ouT 14
QuT 15
auT 16

Figure 27 DDEC function block example

Read one signal (dgsource) from
controller 1 for up to 16 digital

Fo——{DIG 1]
Fe—— DIz 2]
Fe——{ DI 3]
Fo—— [ DIG 4]
F——{DIG 5]
Fo——[DIGE]
FH——{DIa 7]
Fo——{ G g ]
Fe—— DIz 9]
FE——{DIG 10]
FE——{DIG 11]
FHE——{DIG 12]
Fo——{ DIG 13]
FHE——{DIG 14]
Fo——{DIG 15]

Ho——[DIG 16 ]
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DENC Digital Encoder Function Block

Description

The DENC label stands for Digital Encoder.

DENC111 2

(==l
2= IN2
o= N2
(=l
o= NS
2= NG
(=22 B
[=allLR=
(=2l R=]
== [N 10
= M 11
== N 12
= N 12
== N 13
o= [N 15
== N 16

This block is part of the Auxiliary category.

Function

ICHT jeim
DENC f=m

This block’s main function is to totalize the number of ON states from up to 16 digital signals. The block
digitally encodes up to 16 digital inputs to a single floating point output value.

Forcing of the output is not permitted.

Inputs
Sixteen digital inputs: Example: ON causes the input to be included in the total output. Unconnected pins
default to OFF.
IN 1 = Digital Input 1 IN9 = Digital Input 9
IN 2 = Digital Input 2 IN 10 = Digital Input 10
IN 3 = Digital Input 3 IN 11 = Digital Input 11
IN 4 = Digital Input 4 IN 12 = Digital Input 12
IN 5 = Digital Input 5 IN 13 = Digital Input 13
IN 6 = Digital Input 6 IN 14 = Digital Input 14
IN 7 = Digital Input 7 IN 15 = Digital Input 15
IN 8 = Digital Input 8 IN 16 = Digital Input 16
Outputs
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ICNT = Sum of the Inputs set to ON.

DENC = Bit encoded value representing the state of the Input pins (IN1 - IN16); where INT1 is the LSB and
IN16 is the MSB.

NOTE: This pin is typically connected to an Alternator block's "DRDYS'"' input pin.

Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 28 shows a Function Block Diagram using a DENC function block using multiple digital status to
select an appropriate setpoint for a flow loop.

Flow

Setpoint 1
Setpoint 2
Temp 1 Setpoint 3
Setpoint 4
Setpoint 5
Setpoint 6
Temp 2
To Flow
Regulator
Pressure 1
Pressure 2

Figure 28 DENC function block example
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DEWP Function Block

Description
The DEWP label stands for Dewpoint Calculation.

Frohe Input

DEWP112 A

= TEMPF DEWFT
e %C0O W
SPHLIM
IR LI

oos & @

LOTEMP

This block is part of the Calculations category.

Function

Monitors Dewpoint or Carbon Potential, or uses a Zirconia Probe sensor input to supply a Dewpoint PV to
a PID function block for Dewpoint control. Use in conjunction with other blocks including a PID to
generate more elaborate control strategies than that provided by the Carbon potential (CARB) function
block.

Inputs

Probe = Oxygen Sensor Input from Al (0-2 mV)
TEMP = Temperature Input (°F or °C) from Al Input
% CO = Percent Carbon Monoxide Input 1 - 100 %

Outputs

DEWPT = Calculated Dewpoint Output

% C = Calculated Percent Carbon Output

SPHLIM = Control Setpoint High Limit for Anti-soot.

WRLIM = Command to write the setpoint high limit.

LOTEMP = ON when TEMP is <= calculated low temperature dropoff.
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Block properties

Dewpoint Calculation

— Furnace Propertiez

Furnace Factor: IE

Ize Anti-soot Constant: [

Lowe Temperature Limit: IEI

Celsiuz

Percent Hydrogen: |4U

Fahrenheit ©*

1]8

Block 103
Cancel |

Order 1

—CO Properties
ZCO: |2':|
Use Actual Z C0: ™
— 02 Probe Manufacturer
IUnknnwn j

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 41 Dewpoint function block parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Furnace Furnace 2 Allows you to adjust the % —0.5 %C to +0.5 %C
Properties Factor Carbon as measured by the
controller to agree with the
results of actual shim stock
tests. This adjustment may be
needed to correct for specific
furnace characteristics such as
atmosphere differences, probe
location, and furnace leaks.
Use Anti 3 Activates anti-sooting feature Click on block to select
Sset nt- that limits the working setpoint ) )
C°° tant of the carbon control loop to a SP HLIM is used for anti-
onstan value that prevents sooting in soot.
the furnace.
Low 5 Holds controller output to 0 % 0 to 2500 degrees F
Temperature until limit is exceeded. (1400° recommended)
Limit Unit should match C/F
selection.
T t 4 Probe temperature units for Click on radio button to
Uer_r:pera ure display. select.
nits Fahrenheit or Celsius
Percent 7 Percent Hydrogen 110100
Hydrogen
default = 40
continued
CO Properties %CO 0 Allows you to adjust % Carbon 2.0t0 35.0
measurement to compensate
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for variations in the amount of default = 20
CO in the carrier gas.
Use Actual % | 1 Function block will use the Click on block to select.
co actual % Carbon Monoxide
that is defined through an
analog input.
02 Probe Carbon N/A Select from Drop Down List of | * Advanced Atmosphere
Manufacturer Probe Manufacturers. Control Corp.
Manufacturer  Furnace Control Corp.

¢ Marathon Monitors
e Super Systems Inc.

Example

Figure 29 shows a Function Block Diagram using a DEWP function block. This application uses the Dew
Point function block to calculate dew point based on using a carbon probe. A typical example might be for
control of an endothermic atmosphere generator. Alternatively, a Honeywell dew point transmitter could
be used for a more direct measurement.

Frobe Temp Cargen Frobe Input

A2 2 Al 1

[DEWFOINT ]
DEWFZ 3
TEWPF DEWFT
- WCO W o
SPHLIM fe= P10 4
WIRLIRA fo EHNDOCTRL
LOTEMP fe=
== RSP MISF =
= FFW ALY o
= TRV ALZ o
== TRC
== BlAS
LU AT

= MDRQ| WODE fo
== BCI BCO fo

Figure 29 DEWP function block example
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DI Function Block

Description
The DI label stands for Discrete Input.

L1143 1 ol114 1
0ooood - - Hm OR 000000 -| |i—\ o
FAIL FAIL

Fast fogic

This block is part of the /0 Blocks categories.

Function

Discrete input blocks are used to process the digital status of a specific channel of a discrete input module.
Each block requires a module and channel number during configuration. The Input status may be inverted.

If Digital Point is ON, then OUT = ON.

Output
OUT = Digital Signal

Block properties

Digital Input Properties |
—Black — Failzafe
Number 104 & Off
e 2 = On
e  Hald
—Address — Ik [ npLt
Rack [I =
=l [ Ikt
Module |0 _:I
Channel |0 _:I
aF. I Cancel

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 42 Digital input configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address Rack 0 Rack on selected 1/0 Module From1to5
1/0 Module Address of select I/O Module From 1to 12
Channel Channel on selected I/O Module From 1 to 16 or 32.
1 If INVERT is selected, OUT = inverse of physical input.
[T Inwert The slash will be present in the CONTACT symbol only when
the invert box is selected on the dialog box. (See below.)
o101 1
010404 -[f|-
FAIL
Failsafe Failsafe ON N/A set the output of the block to OFF Click on radio button
when failure is detected to select
Failsafe OFF N/A set the output of the block to ON Click on radio button
when failure is detected to select
Failsafe N/A hold the output at the last value just Click on radio button
HOLD prior to the failure being detected to select
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Example

Figure 30 shows a Function Block Diagram using DI function blocks in a basic Series Parallel Circuit.

This is a basic series-parallel circuit. If Limit Switch 1
(LS1) is ON and Limit Switch 2 (LS2) is ON, or LS1 LS2 SOL 1
if pushbutton PB1 is ON, then Solenoid 1 is turned ON, I I O—
otherwise it is OFF. Note “power flow” can be delivered
in either of two paths to the solenoid. PB1 Cail
Equivalent Boolean Logic Expression
AND Symbol OR Symbol
A=LS1, B=LS2 A— | /
c-per, 0=ouput g—| 1D D (A*B)+C=D
. C o Limit Switch - LS4 S0OLA
Hcgoo Loglc D1 1 AMND 4 ORS 5 DO& =}
0804 -| |- g, X — — S ———— 5, (30704
This uses a basic 2 Input AND block Limit Switeh - Ls2 [ |
and a 2 Input OR block. — 2 j
0602 -| | N,
6 Function blocks are used. Pushbutton - PE
b2 2
0803 -| |- N,
Figure 30 Digital input function block example
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Digital Input Voting

Description

The DI-V label stands for Digital Input Voting.
DI-V104 1 DI-V105 1
CH-A 00.00.00 g CH-A 00.00.00 (o
FAIL o e FalL bo
- SFAIL a3 OR - SFAIL a3
VFAIL o VFAIL o
CH-B 00.00.00 CH-B 00.00.00
CH-C 00.00.00 CH-C 00.00.00
Fast logic

This block is part of the I/O Blocks category.

Function

Input

Output

Provides the digital status of a digital input point and provides interface to other algorithms and
functions.

The output status may be inverted.
If Digital Point is ON, then OUT = ON

DI-V differs from the DI block in that multiple inputs (up to 3) may be specified, and the values of
the inputs (whose channel has not failed) must match for the input value to be considered good
overall. Otherwise the FAIL pin becomes ON and the Fail-safe value is used as output instead of
any input value. If there is only one input used, then the state of the single channel determines
the state of the FAIL pin.

If none of the inputs are used (i.e. all three are not enabled by user), the function block will use
the Fail-safe value as output.

Please refer to the descriptions of the FAIL, SFAIL, and VFAIL pins below to get a good
understanding of the block behavior.

Digital value(s) from specified real I/O address(s).

OUT = Digital signal.
FAIL = Failed — If ON, indicates that the block output is set to Fail-safe. Possible cause for this is:

In cases where three inputs are used:

One input has a failed channel and the good channels have a validation failure.
OR

All three inputs have failed channels.

In cases where two inputs are used:

Two inputs have good channels and a validation failure.
OR

Both inputs have failed channels.
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SFAIL = Source Failure — If ON, indicates a failure of one or more of the digital channel(s).

Possible cause for this is:

Power failure
One of the DI channels failed

VFAIL = Validation Failure — If ON, indicates that the values of the “good” channels disagree.

Block properties

Digital Input Voting Properties x|
~Blodk Failsafe
Mumber 109 « off
4 " 0On
Order 6
" Hold
— Digital Input
— Digital Input Address
[T Invert
¥ UseInput A | UseInputB [ Use InputC
Input A Input B Input C
Module |3 =X I 3 _I; 3 =
Channel |4 _,; I E] _,; 5] =
oK I Cancel |

Doubile click on the function block to access the function block properties dialog box.

Configuration parameters

Properties Parameter | Index #l Parameter Description Value or Selection
Group
Order N/A Execution Order for Block Read Only.
Block To change, See "Execution
Order".
Use Input A 4 Enable or Disable Input A Click on checkbox to select or
deselect
Use Input B 5 Enable or Disable Input B Click on checkbox to select or deselect
'Iizjgc;trzls?put UselnputC |6 Enable or Disable Input C Click on checkbox to select or deselect
Rack N/A This is the address of the selected| Enter a value: from 1 to 5.
Rack.
(for each
Input)
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I/O Module (for] N/A Address of selected /0 module | Enter a value: from 1 to 12
each Input) (must match model selection
guide)
Channel (for | N/A Channel on selected I/O Module | Enter a value:1 to 16, depending on
each Input) module type.
Invert N/A If INVERT is selected, OUT = Click on checkbox to select or deselect

inverse of physical input.

The slash will be present in the
CONTACT symbol only when the
invert box is selected on the
dialog box.

Failsafe - Off | N/A Sets the output of the block to Click on Radio button to select.
OFF when failure is detected.
This is the only failsafe option
available if the block is on a safety
worksheet.

Failsafe Failsafe - On | N/A Sets the output of the block to ON| Click on Radio button to select.

when failure is detected.

Failsafe - Hold| N/A Holds the output at the last value | Click on Radio button to select.
just prior to the failure being
detected.

Example

Figure 01 below shows a function block diagram using a DI-V function block. The Al block reads
in analog input values from real 1/O addresses, and then passes the calculated value to the PID
block, for it to control the value, to be then output to real I/O addresses by the AO block. The DI-V
block is used to read in the digital signal for the TRC pin on the PID block.
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Al112 1
010101

FAIL -3

DISABLE os WARN -3

[ AMALOG IMPUT ]

PID105 3
PID105
== RSP WSP fm
= FF AL O
DI-V109 ] = TRV ALZ =00
m-ﬂ—n- TRC DIRECT =&
FAIL [=c—] FAIL ] == BIAS
-l |- SFAIL -o—| SFAIL | - SWI ATl O
WFAIL [=—[ VFAIL ] == MDORCQ| MODE f=m
CH-B 010305 - BCI BOO b
CH-C 010308
AC104 2
010201
FAIL -

[ ANALCG OUTPUT |
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8DI Function Block

Description
The 8DI label stands for Eight Point Digital Inputs.

[SDIS 1 A 1
0000 0000
oo -] e oo -] e
oo e oo - | 4o
oo -] ez oo -] | ez
OR

oo -[ |- fesz 0o -[ |- 4z
0o -| - e 00 -| |- Jez
0o -] |- - LU
0o -| - e 00 -| |- Jez
0o -] |- - LU

Fall |-z FAIL |-

Faat fogic

This block is part of the I/O Blocks categories.

Function

Provides read access for up to 8 physical digital inputs.

It minimizes the number of blocks required to configure all of the Digital I/O required in a system.
Digital input blocks are used to process the digital status of specific channels of a digital input module.
Each block input requires a module and channel number during configuration.

The Input status may be inverted.

If Digital Point is ON, then OUT = ON.

Output

OUT D1= Digital Signal
OUT D2= Digital Signal
OUT D3= Digital Signal
OUT D4= Digital Signal
OUT DS5= Digital Signal
OUT Dé6= Digital Signal
OUT D7= Digital Signal
OUT D8= Digital Signal
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Block properties

Digital Input Properties
Block Addre
Mumber 105 Rack [E =
Order 3 Module [0 =]
Input  Channel Irwert Failzafe
1 [1 7] r of =
2 o r o =
3 |3_ ok =
s [ (I T
s [ [
s [ o for =
A N T
I CI C Jor =
’T‘ Cancel |

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 43 Eight Digital input configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Input 1 through Rack 0 Rack Address of selected 1/0O From1to 5
Input 8 Module
1/0 Module Address of selected 1/0 Module From 1to 12
Channel Channel on selected /O Module 1t08,9t0 16,17 to
24, 25t0 32
1 If INVERT is selected, OUT = inverse of physical input.
[T Inwert The slash will be present in the CONTACT symbol only when

the invert box is selected on the dialog box. (See below.)

BLI103 2
0101
01 -l
0z |-
03 -l-
04-| |-
05 -JiJ-
08| |-
o7 -Jl-
08| |-

I EEEEEEE

FAIL
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Failsafe Failsafe ON N/A set the output of the block to OFF Select from drop-
when failure is detected. down menu
Failsafe OFF N/A set the output of the block to ON for each input.
when failure is detected.
Failsafe N/A hold the output at the last value just
HOLD prior to the failure being detected.
Example

Figure 31 shows a Function Block Diagram using 8 point DI function blocks.

S0 S0 O6 G
ANDZ OFR4 B
o9aq -4)- N ——. — L e -(10M
0202 - |- b — ‘_I—— 102
0903 - |- - I——— Y [
090 -| |- - —m= -1 11032
0905 [ |- b = (10000
0906 -[ |- ——1 ANDZ ORS 5 == {10000
1001 -|4- —_— s bo— w0000
1002 -4-  —. I e <[ 10000
In thiz example, two blocks are used for a total of 12 digital YO points.
Figure 31 8Point DI function block example
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DIV Function Block

Description

The DIV label stands for Division Mathematical operation.

H

L IWA06 G

This block is part of the Math category.

Function
Divides one input (X) by another (Y)
e If Y =0, then OUT = 0 and block status is set to error; otherwise, OUT = X + Y.

Input

X = First analog value
Y = Second analog value

Output
OUT = Calculated Value

Block properties

Double click on the function block to access the function block properties dialog box.

Block Order (Read Only)

hi|
To change Execution Order for the Block, Select 1—| on the Function Block Diagram tool bar.
Select ”Execution Order” then select and drag blocks up or down the list and put them in the order that
suits your control strategy.
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Example

Figure 32 shows a Function Block Diagram using a DIV function block.

Al 1

® FAIL e

Analog Wariable M
DIVCONST -
[]

Figure 32 DIV function block example
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Function Blocks - DLAY Function Block

DLAY Function Block

Description
The DLAY label stands for On Delay/Off Delay Timer.

DLAY 10 1 LAy 102 2
m= TSP TSFO m=TSFl TSFO

OH TREM OFF TREM
DELAY DELAY

o 8§ 3

——
=0

TELFS f=m TELFS
=0

o= [NPUT  OUT &= [NFUT  OUT

This block is part of the Counters and Timers categories.

Function
Block is configurable as On Delay or Off Delay.

For On Delay, output turns ON when timer expires.

1
INPUT g

1
Qutput

= 0n Delay™ ™

For Off Delay, output turns OFF when timer expires.

1
IMNPLIT

Dutput i Of Delay

Input

TSPI - Delay time set point in seconds.

INPUT - Edge detection starts the timer. ON delay timer is triggered by rising edge of input. OFF delay
timer is triggered by falling edge of input.

Output

TSPO - Timer set point in seconds. Based on the TSPI pin at the point when the timer started. If TSPI
changes after the timer starts, TSPI is ignored and TSPO maintains the current timer set point.

TREM - Remaining time in seconds; counts from TSPI down to 0.
TELPS - Elapsed time in seconds; counts from 0 to TSPI.

OUT - For On Delay, output turns ON when timer expires. For Off Delay, output turns OFF when timer
expires.
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Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 44 On Delay/Off Delay configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Timer Mode On Delay N/A On Delay: output turns ON after Click Radio Button to
Off Delay countdown from TSP value. select.
Off Delay: output turns OFF after
countdown from TSPI value.
The block’s graphic indicates the
type of delay. See figures above.
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DO Function Block

Description
The DO label stands for Digital Output.

Do11a a L0113 1
yooooo0 e OR “_x';;‘.:_.(jDDEIEIDD
Fall { Fall {=

Fast fogic

This block is part of the I/O Blocks categories.

Function

Provides a digital status from the algorithms and functions to physical logic output hardware. Each block
requires a module and channel number during configuration. The output status may be inverted.

Input
X = Input Status Signal

Output
FAIL = Failed Output Indication - Module Error

Block properties

Digital Output Properties |
— Block — Failzafe
Mumber 106 Lo}
G A = On
et  Hold
—Address — lreeert Output

FRlack Im =l [ Inwert
b adule IU _Ij
Channel IEI _l;

Ok I Cancel

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 45 Digital output configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address Rack N/A Rack Address of selected 1/0O From 1to 5
Module
1/0 Module Address of select I/O Module From 1to 12
Channel Channel on selected /O Module From 1 to 32
depending on the
physical module type
DC =160r 32
AC =8
Relay = 4
Failsafe Failsafe ON N/A set the output of the block to OFF Click on radio button
when failure is detected. to select.
Failsafe OFF N/A set the output of the block to ON Click on radio button
when failure is detected. to select.
Failsafe N/A hold the output at the last value just Click on radio button
HOLD prior to the failure being detected. to select.
1 If INVERT is selected, Invert IN before writing to output
[T Inwert The slash will be present in the COIL symbol only when the
invert box is selected on the dialog box. (See below.)
Co104 1
o= 010404
FAIL
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Function Blocks - DO Function Block

Example

Figure 33 shows a Function Block Diagram using a DO function block. A digital output signal from PID
block AL1 will turn the Digital Output block ON & OFF for remote alarming. This output could be OR’d
with other alarm outputs if going to a common alarm relay.

Al 1

FIDz 2
PIDO0OZ

== R5P WMSP o= [y £
s FFW ALY o - 10601
e TRW ALZ L
== TRC
== BIAS
e S ATI fe

= MDEQ] MODE fo
= BC| BCO e

1

AOZ 2

nlulul]

Figure 33 DO function block example
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Digital Output Validated

Description
The DO-V label stands for Digital Output Validated.

DO-V108 2 DO-V107 2
= ) 00.00.00 (O o~ -[) 00.00.00 o
o~ “RSTRT FAL[H QR O "RSTRY FAIL o
o- OIS FBFAIL 3 o- OIS FBFAIL |-
VFAIL H3 VFAIL H3
FEB - 00.00.00 FE -100.00.00
Fast logic

This block is part of the I/O Blocks category.

Function

Provides a digital status from the algorithms and functions to physical logic output hardware.
The digital status is fed back to DI feedback channel for validation. Each DO block and
feedback DI requires a module and channel number during configuration. The output status for
DO and feedback DI channel may be inverted.

Input

X = Input Status Signal

ARSTRT = Restart Signal — When used, a positive (rising) input pulse releases OUT from its
failsafe value and FAIL pin from its ON state. If "RSTRT pin is left unconnected, the function
block’s OUT and FAIL pins will not latch the status. This allows for the replacement or repair of
the failed DO module or failure condition and operator controlled release.

DIS = Disable Signal — When used and made ON, disables the DO Channel and also results in
disabling of "RSTRT functionality. If DIS pin left unconnected or made OFF, results in Normal
Operation i.e. it enables the function block.

Output

OUT = Physical output value of function block

FAIL = Failed Output Indication — DO module has an error. OUT is set to failsafe (OFF - for
safety worksheet and selectable for process worksheet).

FBFAIL = Feedback Fail — Feedback DI module fail. OUT continues to function without feedback
validation.

VFAIL = Validation Fail — Input does not match output status i.e. the value read does not equal
the value written. If DI module has an error, VFAIL will stay OFF. OUT continues to function
without feedback validation.
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Block properties

Digital Output Validated
Block Failsafe
Number 105 @® off
Order 5

Digital Outpuk

Digital Qutput Address Irwvert Qubput
Rack [0 S
- [CJinvert
Modue (0 2
Channel 0 2

Feedback Input

Digital Input Address Irwvert Input
Rack (0 2
[ irvert
Modde (0 2

Charrnel |0 2

| ok [ cancel

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Group
Address Rack N/A Rack address of selected DO module From 110 5
I/O Module Address of selected DO module From 1to 12
Channel Channel number on selected DO module | From 1 to 32,
depending  on
the physical

module type — DC
or AC or Relay

Failsafe ON N/A Set the output of the block to ON when Click on radio
failure is detected button to select
(Applicable to
process worksheet
only)
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OFF N/A Set the output of the block to OFF when | OFF (for safety
failure is detected worksheet)

Click on radio
button to select
(for process
worksheet only)

HOLD N/A Hold the output at the last value just prior | Click on radio

to the failure being detected button to select
(Applicable to
process worksheet
only)

Invert Invert 1 If invert is selected, invert IN before writing to output. The slash
will be present in the COIL symbol only when the invert box is
selected on the dialog.

Address Rack N/A Rack address of selected feedback DI From 110 5
module
I/0 Module Address of the selected feedback DI From 110 12
module
Channel Channel number on the selected feedback| From 1 to 32
DI module
FB Invert FB Invert 4 If FB invert is selected, feedback value is an inverse of applied
value.
Example

Figure 01 below shows a function block diagram using a DO-V function block. A digital output
signal (AL1) will turn the digital output for DO-V block ON and OFF for monitoring. The feedback
fail (FBFAIL) and validation fail (VFAIL) are also used for monitoring the statuses. The connection
to “RSTRT” pin ensures that the status on OUT and FAIL pins will remain latched, until a positive
(rising) edge is detected on “RSTRT” pin.
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Function Blocks - 8DO Function Block

8DO Function Block

Description

The 8DO label stands for Eight Point Digital Outputs.

This block is part of the I/O Blocks categories.

Function

Input

Output

F PP REFRA

200120

1

{u]u]ula]

{300
{300
()00
- 00
- 00
{300
()00
- 00

FAIL

IR

OR

200121 1

. oooo
()00
-( )00
-2 00
()00
()00
()00
-2 00
- 200

FRRPREFRA

FAalL

Fast logic

I EEEEEE

Provides write access to any physical digital output. (All read at the same time) It minimizes the number of
blocks required to configure all of the digital I/O required in the system. It provides a digital status from the
algorithms and functions to physical logic output hardware. Each block output requires a module and

channel number during configuration. The output status may be inverted.

IN D1 = Input Status Signal
IN D2 = Input Status Signal
IN D3 = Input Status Signal
IN D4 = Input Status Signal
IN D5 = Input Status Signal
IN D6 = Input Status Signal
IN D7 = Input Status Signal
IN D8 = Input Status Signal

FAIL = Failed Output Indication - Module Error
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Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Digital Output Properties

Block Addr
Mumber 120 Racl
Order 1 Modul

e
3

Ouput Channel  Iwett Failsafe
1 [ = [ T
N
3 |3_ r ofF =
N
B o |
: B s
A Ll ST |
I o =

Cancel

Table 46 Eight Digital output configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Output 1 through 8 | Rack N/A Rack address of selected 1/0 From1to 5
Module
1/0 Module Address of select I/O Module From 1to 12
Channel Channel on selected I/O Module 1t08,9t0 16,17 to
24,2510 32
NOTE: If you don’t want to use an output pin, leave the
Module # and Channel # at 0.
Failsafe Failsafe ON N/A set the output of the block to OFF Select from drop-
when failure is detected down menu
Failsafe OFF N/A set the output of the block to ON for each Output.
when failure is detected
Failsafe N/A hold the output at the last value just
HOLD prior to the failure being detected
1 If INVERT is selected, Invert IN before writing to output
|- |t The slash will be present in the COIL symbol only when the
invert box is selected on the dialog box. (See below.)
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Function Blocks - 8DO Function Block

Example

Figure 34 shows a Function Block Diagram using a 8 Point DO function block.

2001 S0OG5 G
ANDZ OFR4
o9aq -4)- N ——. — L e -(10M
0202 - |- b — ‘_I—— 102
0903 - |- - I——— Y [
090 -| |- - —m= <[ 11103
0905 [ |- b = (10000
0906 -[ |- ——1 ANDZ ORS == {10000
1001 -|4- —_— s bo— w0000
1002 -4-  —. I e <[ 10000
In thiz example, two blocks are used for a total of 12 digital YO points.
Figure 34 8 Point DO function block example
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Function Blocks - DSW Digital Switch Function Block

DSW Digital Switch Function Block

Description
The DSW label stands for Digital Switch.

pswdzz 4 PE=11TR et B
OR

Fast iogic

This block is part of the Logic and Fast Logic categories.

Function
Sets the output of the block equal to either input A or Input B depending on the value of input SA. If input
SA (Select A) is ON, then OUT = Input A, otherwise OUT = Input B.
Input
A = 1" of two inputs to select from.
B = 2" of two inputs to select from.

SA = Select A

Output
Out = If SA is ON, then A, else B.

Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 35 shows an example of a DSW function block. The output is switched between two digital inputs
based on the ON or OFF state of the control input. Output = A input state when SA input is OFF and B
input state when SA input is ON.

—_n | OUTPUT
DIGITAL INPUTS

s &

CONTROL INPUT | aa

Figure 35 DSW function block example
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Function Blocks - ENTH Humidity and Enthalpy Function Block

ENTH Humidity and Enthalpy Function Block

Description
The ENTH label stands for Humidity and Enthalpy. This block is part of the HVAC category.

ENTH102 2
= T (=
=2 T2 (=
== F3 ERR -2

Function

This block calculates the Absolute Humidity and Enthalpy based on the input Air temperature (X1), Air
relative Humidity (X2) and Barometric Pressure (P3). This block does not have any configurable
parameters. ERR pin turns ON when any of the inputs (X1, X2, P3) or outputs (Y1, Y2) are out of range. In
case of ERR ON, outputs Y1 and Y2 are set to 0.0.

Inputs

X1 = Air temperature in degrees F. Range is -40 — 140 degrees F.
X2 = Air relative humidity in % RH. Range is 1.0 — 99.9% RH.

P3 = Barometric Pressure in psi. Range is 12.5 — 15.7 psi. When this is not connected the default value is
14.696 psi.

Outputs
Y1 = Enthalpy

Y2 = Absolute humidity

ERR = ON when any input or output is out of range. Outputs Y1 and Y2 are set to 0.0.

Configurable Parameters

This block has no configurable parameters.
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Function Blocks - ENTH Humidity and Enthalpy Function Block

Example

Calculate enthalpy (0 — 100 btu/lb) and absolute humidity (0 to 100 1b/Ib) as a function of air temperature,
relative air humidity, and air pressure.

Al109 a
010103 A0 10
AIMDS g
010104
o40102 FAIL
o= DIS  WARH Fall
FAIL
o= DIS  WWARN
o= DIS  WARN
RH107 7 [DEG F ]
WET ENTHI06 6
AT FRESS j==—== FRES
e 1 1 fm——] ENTHALFY' ]
+—[%]
Xz T2 fem———[ ABS HIMIDITY ]
BAROMETRIC FRESS )-—- P2 ERR -0

Figure 36 ENTH function block example
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FGEN Function Generator Function Block

Description
The FGEN label stands for Function Generator - 10 Segment.

H

FGEN1Z24 1

F)

e

ouT

This block is part of the Auxiliary category.

Function

Generate output characteristic curve based on up to 11 configurable “Breakpoints” for both input (X) and
Output (OUT) values.

OUT = interpolation of OUT (YDb) values for segment in which X falls.
o If X <=X (1), then OUT = OUT (1)
o If X>=X(11), then OUT = OUT (11)

ﬂ ATTENTION
The X(n) value must be < X(n+1) value. Thus, if fewer than 11 breakpoints are needed, be
sure to configure any unneeded breakpoints with the same X and OUT values used for the
previous breakpoint.

Input
X = Analog Value

Output
OUT = Calculated Analog Value
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Block properties

Function Generator Properties E
~Block
Number 124
. Cancel |
— Braakpoirt
Inputs Dutputs
I I
N e
xa 0 -0 va
xe 0 -0 v
w5 ln— ------ > |u— Y5
w6 0 -0 v
w7 ln— ------ > |u— 7
xe 0 -0 e
xa 0 -0 va
xo [0 00 v
s 0 s 0 v
Clear A1 |

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 47 Function generator configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Block Order Execution order of the block. Read Only. To
change block order,
right-click on a
Function Block and
select Execution
Order.
Breakpoints X1 0 X-value at Input Breakpoint 1 —99999 to 999999
X2 1 X-value at Input Breakpoint 2 —99999 to 999999
X3 2 X-value at Input Breakpoint 3 —99999 to 999999
X4 3 X-value at Input Breakpoint 4 —99999 to 999999
X5 4 X-value at Input Breakpoint 5 —99999 to 999999
X6 5 X-value at Input Breakpoint 6 —99999 to 999999
X7 6 X-value at Input Breakpoint 7 —99999 to 999999
X8 7 X-value at Input Breakpoint 8 —99999 to 999999
X9 8 X-value at Input Breakpoint 9 —99999 to 999999
X10 9 X-value at Input Breakpoint 10 —99999 to 999999
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Properties Group Parameter Index # Parameter Description Value or Selection
X11 10 X-value at Input Breakpoint 11 —99999 to 999999
Y1 11 Y-value at Output Breakpoint 1 —99999 to 999999
Y2 12 Y-value at Output Breakpoint 2 —99999 to 999999
Y3 13 Y-value at Output Breakpoint 3 —99999 to 999999
Y4 14 Y-value at Output Breakpoint 4 —99999 to 999999
Y5 15 Y-value at Output Breakpoint 5 —99999 to 999999
Y6 16 Y-value at Output Breakpoint 6 —99999 to 999999
Y7 17 Y-value at Output Breakpoint 7 —99999 to 999999
Y8 18 Y-value at Output Breakpoint 8 —99999 to 999999
Y9 19 Y-value at Output Breakpoint 9 —99999 to 999999
Y10 20 Y-value at Output Breakpoint 10 —99999 to 999999
Y11 21 Y-value at Output Breakpoint 11 —99999 to 999999

Clear All Button Click on button to clear all breakpoint values.
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Function Blocks - FGEN Function Generator Function Block

Examples

Figure 37 shows a function block diagram using a FGEN function block to characterize the PID control
loop output for control valve operation using 9 breakpoints.

Al 1
o401
@ FAIL fe=
Compensating for control valve characteristic
PIDZ 2 AL .
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:
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e TRW ALD L FGEN X
= OUTPUT !
TRC ouTs '
e BHIAS :
— S AT b OuTS !
1
e MDREI MODE L ouT4 |
s BT BCO fes v OouT3 :
0% ouT2 !
ouT1
X1 X2 X3 X4 X5 X6 X7 X8
FEEnE : |<7 PID OUTPUT 4)'
Fexy 0% 100%
A0 kS
o7
Figure 37 FGEN function block example
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FI Frequency Input

Description

The FI label stands for Frequency Input.

Fl104 1
000000

o= ENABL FAIL

This block is part of the I/0 Blocks category.

Function

Input

Output

The function is used for measuring speed and rate. It reads a single frequency channel from a
Pulse/Frequency/Quadrature input module. The signal is scaled from the selected frequency span to the
selected output range in engineering units, providing an output value in engineering units.

The input signal is rejected if it is below a selected pulse width. The frequency of pulses above this width
must be within the range specified by Pulse Width (Range); otherwise the output goes to failsafe and a
failure-to-convert error occurs.

ENABL = Level input to enable block. Input is ignored if not connected and default state is enabled. If
block is disabled the output goes to zero.

FAIL = A Boolean value that turns ON when the Pulse/Frequency/Quadrature input module reports a
failure.

OUT = The frequency input value scaled to engineering units (after filters, ranges, bias, or failsafe
conditions have been applied).

Frequency In - Frequency Span Low * ) )
OouT = (Output EU High - Output EU Low ) + Output EU Low + Bias

Frequency Span High - Frequency Span Low

The generic forcing of outputs is permitted.
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Example

Say you configure the block as follows.

Pulse Width (Range) = 500usec (10Hz-500Hz)
Frequency Span Low = 50Hz

Frequency Span High = 450Hz

Output range in EU = 0 - 100

Bias =8

Failsafe = Upscale (upper output range)

Assume the module is receiving a 255Hz signal, including noise. Assume 2% of pulses are noise, that is,
are less than the minimum pulse width 500 usec. The block rejects this 2% and does not count them in the
frequency. The remaining 98% valid pulses are counted, which is an effective signal of 250Hz. From the
output equation above,

OUT = [(250-50) / (450-50)] * (100-0) + 0+ &
= [200/400] * 100 + 8
=05*%100+8
=50+8
=58 EU

If the frequency of the effective signal (>500 usec pulse width) changes to outside the specified range of
10-500Hz, a failure-to-convert error occurs and the output goes to failsafe, in this case upscale (100).
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Configurable Parameters

Table 48 Frequency Input configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order for Block Read Only. To
change block order,
right-click on a
Function Block and
select Execution
Order.
Address Rack 0 This is the rack address of the PFQ Enter a value:
module. from 1 to 5.
Module 0 Module address of the PFQ module. Enter a value:
from 1 to 12.
Channel 0 Channel on selected Module. Enter a value:
from 1 to 4
Frequency Span Set High 7 High frequency value of the input Enter value in Hz.
Input (Hz) device. Exceeding this limit causes an
over-range error.
Set Low 8 Low frequency value of the input Enter value in Hz.
Input (Hz) device. Exceeding this limit causes an
under -range error.
Output Range in High (EU) 5 High range value. Frequency span in Enter value in EU.
EU Hz is scaled to the output range in
EU.
Low (EU) 6 Low range value. Frequency span in Enter value in EU.
Hz is scaled to the output range in
EU.
Settings Bias Bias value added to the output. Enter value in EU.
Pulse Width The input signal is rejected if it is 500usec (10Hz-
(Range) below this pulse width. The frequency | 500Hz)
of pulses above this width must be in 50usec (10Hz-5KHz)
this frequency range; otherwisg the 2 5usec (10Hz-
output goes to failsafe and a failure- 100KHz)
to-convert error occurs.
Filter Time 1 Filter time constant in seconds. Enter value in
(sec) seconds.
Failsafe Use Value 3 When FAIL is ON output is set to this Click to select, enter
value. a value.
Up scale 4 When FAIL is ON output is set to Click to select.
Upper Range Limit.
Down scale 4 When FAIL is ON output is set to Click to select.
Lower Range Limit.
HOLD 4 When FAIL is ON output is held. Click to select.
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Example
Frequency Inputs to Measure and Totalize Flow
Flowimeter input in pulses
per unit volume,
Fl104 1
010201
[1000 s ENABL  FAIL
LF b . . . .
[ ] Chuatpat in Engineering units
TOTI02 2
w RFRE  PREI
3= EN
w RET Totalize flow
[TOT LFK ]
Figure 38 Fl function block example
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FMON Fault Monitor Function Block

Description
The FMON label stands for Fault Monitor.

FMOH102 1 FMOH108 3

OR |:.~|\§c FAIL
O~ CLRFLT

DIAG FAIL
O= CLRFLT

Fast logic

This block is part of the Alarm/Monitor Blocks category.

Function

The reaction on detected faults is configurable depending on the applications for which the HC900 is used.
The FMON block has a fault clear input pin used for clearing all the faults generated and a fault output pin
to display the selected diagnostic fail status. Each FMON function block requires a rack number, module
number and a corresponding diagnostic to be selected during configuration, depending on the type of
diagnostic group selected.

The rack number is specified as:
1 = Rack#1 (Main Rack)

2 = Rack#2 (Expansion Rack)

3 = Rack#3 (Expansion Rack)

4 = Rack#4 (Expansion Rack)

5 = Rack #5 (Expansion Rack)

Inputs
CLRFLT - ON = Clears all the existing faults.

- OFF = Leaves the existing faults in the current status.

Outputs
DIAG FAIL = Fail status of the selected diagnostic.

Block Properties
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Double click on the function block to access the function block properties dialog box .

Configurable Parameters

Prgperhes Parameter Index Parameter Description Value or Selection
roup #
Rack Rack address of selected DO Enter a value:
module from1to5
Address N/A
Enter a value:
I/O Module Address of selected module from 1 to 12
Controller . .
Diagnostics Controller diagnostics group
N/A
Rgck . Rack diagnostics group
Di ti Diagnostics
lagnostics Select one of the group
diagnostics
Module . .
Diagnostics Module diagnostics group
Set S?allzcr;ltostic Holds the diagnostic of the Select one of the group
Diagnostics N/A selected diagnostics group Icij;\gnostlc from the drop down
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Fault Monitor Block —Diagnostics List

Diagnostics Type Diagnostics Possible Cause
E1 Port E1 port failure.

E2 Port E2 port failure.
1O Port IO port failure.
Seriall Serial port1 failure
Serial2 Serial port2 failure

Controller R-Link Failure of the redundancy link between the lead

CPU and the redundant CPU

Watchdog Watchdog reset resulting from software failure.
Battery1 Controller’s battery1 Low
Battery2 Controller’s battery2 Low
Mode Switch Failure in the switch reading
RTC Fail Real Time Clock failed

Rack Diagnostics

Any Module Error

One of the module diagnostics in the associated
rack is set to WRONG MODULE, MODULE NO
COMM (if the communications is failing due to
the module not installed), BAD MODULE, or
BAD CHANNEL.

Any Module High Temperature

one of the two CJs on the module is indicating a
temperature reading greater than 70 degrees C.

No 10 Communication

The Main CPU is unable to successfully
communicate to an expansion rack that is in its
configuration.

Bad Scanner Version

The Main CPU determined that its software is not
compatible with the scanner module.

Power Supply

The rack diagnostics within Fault monitor block
indicates status of redundant power supplies in
case of failure or faults. The output of this block
can be sent as a input to a HMI for operator
intervention or other input block

Module Diagnostics

Al High CJ Temperature

Al module’s one of the two CJs on the module is
indicating a temperature reading greater than 70
degrees C.

Wrong Module Installed

The module does not agree with the module
required for the control scenario.

No Module Communication

Main CPU is unable to communicate to the module
for one of the following reasons:

Module is not installed

The module cannot communicate with the
controller CPU or the expansion rack CPU
because of a backplane problem. Module is on an
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expansion rack and the expansion rack
communications are failing

Bad Channel One or more channels in the module are bad.
Bad Module Module is bad. Module LED flashes to indicate
the problem.
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FRCP Force Present Function Block
Description

The FRCP label stands for Force Present. . There are two versions of the block. For SIL certified
devices, the block has two output pins, whereas non SIL certified devices have single output pin.
The block dimensions also vary for SIL and non SIL devices. This block is part of the
Alarms/Monitors category. It is available for Normal Scan only.

FRCF22 2
o= RST PROCESS
SAFETY

Function block for C30S, C50S, C70S, C75S device types.

FRCF23 1
&= RST FORCED
Function block for C30, C50, C70, C70R, C75 device types.

This block is part of the Alarm/Monitor category. It is available for Normal Scan only.
Function

Output indicates the presence of any forced blocks in the controller. Input can clear all forces and prevent
new forces.

Inputs

RST - When ON clears all existing forces and prevents any new force requests, notifying user that forcing
is disabled. Does not affect the Force Present block itself. When OFF, leaves forces in current state. No
connection to this pin is the same as OFF.

Outputs

FORCED - ON = One or more forces exist in the controller.
OFF = No forces exist in the controller.

PROCESS - ON = One or more forces exist in the controller on Process Worksheets.
OFF = No forces exist in the controller on Process Worksheets.

SAFETY - ON = One or more forces exist in the controller on Safety Worksheets.
OFF = No forces exist in the controller on Safety Worksheets.
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Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 49 Force Present configuration parameters

Properties Group Parameter Index # Parameter Description Value or
Selection

Block Order N/A Execution Order for Block Read Only. To
change block
order, right-
click on a
Function Block
and select
Execution
Order.
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FSS Four Selector Switch Function Block

Description
The FSS label stands for Four-Selector Switch.

F55104 1
FS5101

o= “Razet A

5B

I EEEEEEEEEEEEE:

A
B1
Bz
B3
B4
A
cz
]
ca
01
Dz
D3
D4

This block is part of the Logic category.

Function

Provides 16 digital outputs in groups of four. A dedicated display allows activating of only one output per
group while other outputs in the associated group are turned off.

Inputs

RESET = Off to ON requests a reset state. Reset Input turns on #1 output of all 4 groups.

Outputs

Al, A2, A3, A4 = Bank A Output 1 through Output 4
B1, B2, B3, B4 = Bank B Output 1 through Output 4
C1, C2, C3, C4 = Bank C Output 1 through Output 4
D1, D2, D3, D4 = Bank D Output 1 through Output 4

ﬂ ATTENTION
Only one output ON per group, A, B, C, D.

If the Operator Interface makes a request and RESET occurs on the same cycle, RESET will
take precedence.
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Block properties

)

Four Selector Switch Display Labels

Block.

Mumber: 101 Order: 1

Hame:

Title:  |FS5101
Bank & Labels Bank C Labels
Descriptor | Descriptor |
1] i 1 3|
2| 4 | 2| 4 |
Bank B Labels Bank [ Labels
Descriptar | Descriptar |
1 2| 1 3|
2 | 1| 2 | 4|
ak. | Catcel

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 50 Four selector switch configuration parameters for operator interface display

Properties Group Parameter Index # Parameter Description Value or
Selection
Name Enter a Tag Name for the block 16 Characters
Title Enter a Title for the block 24 characters
Bank x Labels Descriptor Enter a Descriptor for Bank x Labels 16 characters
X=A,B,C,orD Bank x Label 1 Enter a label name for display 6 characters
Bank x Label 2 Enter a label name for display 6 characters
Bank x Label 3 Enter a label name for display 6 characters
Bank x Label 4 Enter a label name for display 6 characters
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Example

Figure 39 shows a FFS function block and its associated display.

ﬂ ATTENTION
The Four Selector group display is directly associated with the Four Selector Function Block.
Pressing O/l Keys F1 through F4 call up a dialog box that allows changes to the output
selection for the associated block.

DIGITAL GROUP TITLE FSSnnn sss
~peser  a1p— OFF
SELECT MODE A2 — AUTO
A
Aa— PRGRM
RIGHT B1 :
LEFT B2 [
up B3
DOWN B4
cif— OFF
c2f— SLOW
c3—MEDIUM
cal— FAST
SELECT OPERATOR TOM D1
DICK D2[—
HARRY D3[—
OTHER b4

Figure 39 FSS function block example
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FSYS Fast Logic System Monitor

Description

The FSYS label stands for Fast Scan System Status. This block is part of the Alarm/Monitor Blocks
category.

Function

This function block provides read access to controller status values including those related to the Fast Scan
execution cycle. (To access status values relating to the Normal Scan execution cycle see the ASYS
function block.) The outputs may be connected to function block inputs. The outputs may also be
connected to signal tags for operator interface monitoring. The Fast Scan System Status block is assigned
block number 2.

Versions

The status information available to be monitored for the fast scan execution system depends on both the
controller type and the revision of software executing on the controller. As a result, there are different
versions of the FSYS block and when you drag and drop this block onto a configuration worksheet the
graphic may look a little different than the one shown above. The Process Control Designer will
automatically select the correct version of the block based on the controller type and software revision
selected for each configuration file.

The graphic shown above is for the most advanced version of the block and earlier versions may have
fewer outputs, different output types and/or different output ordering. Where applicable, the differences are
described in the table below for each output.

Restrictions

There can be only one instance of the FSYS function block within a configuration.

Table 51 Fast logic system status block outputs
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Output

Description

NEWSTART

ON for one full cycle of control block execution, following a New start of the system. For
example: starting after a change from program to run.

RESTART

ON for one full cycle of control block execution, following power up. [Warm Start]

ALM_ACTIV

Alarm Active is ON if any operator panel alarm is ON.

ALM_UNACK

Alarm unacknowledged is ON if any operator panel’s alarm is unacknowledged.

HWOK

Hardware OK is ON if there are no faults. HWOK is set to off when a Rack Monitor Block’s
RACK OK pin is off.

LOWBTRY

Low Battery is ON if the battery is low, Off when battery is good.

HITEMP

High CJ Temperature is ON if the CJ temperature is high on any rack.

MSTR_FAIL

Communications Failure is ON when Modbus master diagnostic is not good.

BAD_BLOCK

Provides an indication of whether or not there are any blocks in the fast scan execution that are
not operating properly. Any function block monitor window which indicates a block status other
than "OK" is considered a Bad Block. For example: forced outputs (analog or digital), math
errors (divide by zero), un-configured 1/0O blocks (rack/slot/channel) and PID blocks with a PV
over/under the configured range limits.

The level of indication provided depends on the software revision:
Revision 6.0:

This pin is an analog output which provides the block nhumber of the first bad block in the fast
scan configuration, as per execution order. Refer also to the BBLK_CNT output below.

Revision 4.402 and earlier:

This pin is a digital output which provides simple ON/Off indication of at least one bad block in
the fast scan execution logic. The BBLK_CNT output below does not exist in these versions.

LOCKED

Controller locked in current mode by switch position.

RSV AVAIL

Available for C70R, C75 and C75S redundant CPU controllers only.

ON when the Reserve CPU is available for failover. OFF when the Reserve CPU is unavailable
for failover.

On other controllers this pin may be missing or may be labeled as "N/A" and serves only as a
placeholder, depending on the revision of the software.

BBLK_CNT

Available in software revision 6.0 and higher.

The number of bad blocks present in the fast scan execution logic. Refer to the BAD_BLOCK
output above for the definition of a bad block.
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HLLM High Low Limiter Function Block

Description
The HLLM label stands for High Low limiter.

#
HLLM125 4
b
L
ouT

This block is part of the Auxiliary category.

Function

Provide high-low limit for an analog (X) value.
Turns ON H or L digital output if input exceeds or falls below set limits.
e If X < or = Low Limit value, then: OUT = LoLIM; L = ON; H = OFF.
o If X > or = High Limit value, then: OUT = HiLIM; L. = OFF; H= ON.
e If X > Low Limit value and < high Limit value, then: OUT = X; L. = OFF; H = OFF.

Input
X = Analog Value

Output

OUT = Analog value within limits
L = Low Limit digital indication

H= High Limit digital indication

Block properties

High-Low Limit Properties

i~ Block

Mumber 126 |LI
o

Order 1 Cancel

i
High Limit |E
Lo Limit ID

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 52 High low limit configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Limits High Limit 0 High limit value for analog (X) value —99999 to 999999
Low Limit 1 Low limit value for analog (X) value —99999 to 999999

Example

Figure 40 shows a Function Block Diagram using an HLLM function block to provide a remote setpoint
signal within specified limits to a PID Control Loop.

LINEAR FLOW S|GHAL
LINEAR STEARM FLOW S1GNAL a1 1

l 0101

SCB2 2 ® FAIL [

STACK OxXYGEN

PID4 4

Oxy CTRL
HLLMZ 3 I

REF WWSF o

= FFW AL
== TRW AL
== TRC
= BIAS
S AT o

= MDRR] MODE (=

= BC| BCO

OXYGEN TRIM

Figure 40 HLLM function block example
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HMON High Monitor Function Block

Description
The HMON label stands for High Monitor.

HMON135 1

x ouT =
-— **H
-

This block is part of the Alarm/Monitor category.

Function

Monitors two analog input values (X and Y) and turns ON a digital output if X exceeds Y.
A hysteresis adjustment is provided to prevent output cycling.

e If X>Y,then OUT = ON.
e If X < or = (Y — Hysteresis), then OUT = OFF.
o If (Y — Hysteresis) < X <Y, then OUT = Previous State.

Input
X = Analog value.

Y = Analog value

Output
OUT = Digital signal

Block properties

High-Low Monitor Properties

x|
— Block o
Mumber 127 |_I

Order 3 Cancel

— Set Properties

Hysteresiz |E1

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 53 High monitor function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Properties Hysteresis 0 An adjustable overlap of the 0 to the Span of Y input

On/Off states of the output. in Engineering units.
Example

Figure 41 shows a Function Block Diagram using an HMON function block. It shows a typical output
signal response provided by an HMON function block.

HROH 1 M N\

1
/: } Hysteresis
_ X ouT |_ y TTToaTTTT T N /
#+H : :
i i ON
1

ouTr — 1 —  OFF

Figure 41 HMON function block example
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HOA Hand/Off/Auto Switch Function Block

Description
The HOA 1label stands for Hand/Off/Auto Switch.

HOA128 1
HOA1ZS

o= REQI HAND =
o= BYFS  AUTO =3
REQO |-

This block is part of the Auxiliary category.

Function

The Hand — Off — Auto (HOA) switch function block permits state change requests from a Local Operator
Interface or a Remote source. The block states are: BYPASS (external manual operation of a device),
HAND (manual operation from an operator interface), AUTO (default — requests are operated
automatically), or OFF (relay to be switched to Bypass, Hand, or Auto)

The HOA switch is also used with the Device Control (DC) function block to comprise a Pump Control
algorithm which is used to manipulate the state of a controlled device (pump).

Each configuration is limited to a maximum of 16 HOA function blocks.
Forcing of outputs is NOT permitted within this block.
Input

REQI = If the current state of the block is AUTO, then REQO output (on/off) equals the REQI input
(on/off).

BYPS = If ON, the REQO output is forced off and any state change requests are ignored. If OFF, the block
returns to its previous state (Hand, Off, Auto).
Output

HAND = ON when the block is in the HAND state, else OFF. Device is in manual operation from an
operator interface; prevents automatic operation; this state forces the REQO output ON.

AUTO = On when block is in AUTO state, else OFF. Requests are operated automatically.

REQO = This is ON when in the HAND state, or when in the AUTO state and the REQI input signal is
ON. OFF when in the OFF or BYPASS state.

Note. Both HAND and AUTO are OFF in the OFF and BYPASS states.
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Block properties

The HAND/OFF/AUTO properties dialog box is divided into two tab cards:

GENERAL
FEEDBACK SIGNAL

Click on the tab to access the properties for that tab.

GENERAL tab

Hand/0ff/Auto Switch Function Block Properties E3

General | Feedback Signall

 Block

MNumber: 128

Order: 1

- Display

TagMame |[g!

Descriptor

— Setting:

HOA Source ILocaI.-"F!emot VI

Initial State IAuto - l

Co ]

Cancel

Table 54 HOA general tab parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Display Tag Name N/A 16-character tag name
Descriptor N/A Block description
Settings HOA Source N/A Determines which devices Local (Local Operator Interface)
have permission to write ) o
Hand-Off-Auto state change Remote (Serial Communications)
requests. Local/Remote
Default = Local/Remote
Initial State N/A Start-up state of the function | OFF
block.
User can change the current HAND
state from the operator
interface if the HOA Source AUTO
is Local or Both.
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FEEDBACK SIGNAL tab
The feedback signal is used for display purposes.

When the HOA block is used in conjunction with a Device Control (DC) block, the feedback is typically
referenced to the (STI) status output pin of the DC block. The sample text shown in Table 55 would
correspond to the states of the DC block.

Hand/0ff/Auto Switch Function Block Properties [ x]

General  Feedback Signal |

Analog Signal Tag List

Select
Delete Signal

State 1:

State 2:

State 3

State 4:

State 5

State B:

State 7:

State 8:

Selected Signal I

READY

PRESTART

STARTING

RUNNING

STOPPING

DISABLED

FAILED

EREEEEEN

STATE S

K

ﬂ

Cancel |

To select a Feedback signal and to define state text for the enumerated value of the feedback signal,
proceed with the sequence 1 through 3 below.

Table 55 HOA feedback signal tab parameters

Sequence Parameter Action Selections Comments
Number Field
1 . . Click on a signal | Select from all configured
Analog Signal Tag List tag in the list Analog Signal tags listed
2 . lick “Select” L
Select/Delete Signal &;Cbot?;ﬁ(gf at The selection is
the “Analog placed in the
Signal Tag List' Selected Signal field
to place on the dialog box.
highlighted Click on “Delete
S|gn“al tag into Signal” at the bottom
the “Selected of the “Analog Signal
Signal” field Tag List’ to remove
a signal tag from
field.
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Sequence Parameter Action Selections Comments
Number Field
3 Stat The state text Enumerated You can highlight
ates will be selected value of any state and
for the display selected change the text to
based on the Default Text | signal whatever you desire
numerical value for that state.
(0 through 8) of
the specified 2?79?2977 0 ??2???7??7? = Block
i not used
analog signal. READY 1
PRESTART 2
STARTING 3
RUNNING 4
STOPPING 5
FAILED 6
DISABLED 7
STATE 8 8
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Example

Figure 43 shows a Function Block Diagram using an HOA function block in conjunction with a Device
Control (DC) block and an external HOA switch for pump control. The level signal input and Compare
(CMPR) function are used to determine pump On/Off demand.

Level
Signal
______ Feedback .
LhAON1 1
- *4] OUT fem H
- L 1
Level
Setpoint Device
Control
Status
—>
To Pump
[
External
Hand/Off/Auto
Switch
Figure 42 HOA function block example
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HSEL High Selector Function Block

Description
The HSEL label stands for High Selector.

H

HSEL129
T
ouT

This block is part of the Signal Selectors category.

Function

Selects higher of two analog input values (X and Y) for output.

Indicates when Y is higher than X.
e IfX>or=Y, then: OUT = X; YHI = OFF.
o IfX <Y, then: OUT =Y; YHI = ON.
Input
X = Analog value
Y = Analog value
Output
OUT = Higher analog value
YHI = Digital signal. (ON when Y>X.)

Block properties

Double click on the function block to access the function block properties dialog box.

rHI Digital Bignal
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Example

Figure 43 shows a Function Block Diagram using an HSEL function block to monitor two analog inputs to
activate an alarm signal tag.

Al 1

HSELZ 3

B
“rHI

1
“HI is OM if " is greater than =

[ HIGH SEL ]

Figure 43 HSEL Function Block Example
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LDLG Lead/Lag Function Block

Description
The LDLG label stands for Lead/Lag.

X

LLLE130 1

Digital Signal o- EN FCTy

T
ouT

This block is part of the Auxiliary category.

Function

Modifies an analog input value (X) to include LEAD (T2) and LAG (T1) time constants of from O to 99

minutes, when a digital input (EN) is ON.
e If EN = ON, then:

OUT 1+sT2 <X
T 1+sT1
s = Laplace operator
If T1 =0, then:

OUT =last X + TTZ (X - last X)

last X = Input value from execution cycle.
t = Duration of previous cycle time in minutes.
If T2 = 0, then the block functions as a digital lag filter.
o If EN = OFF, or initial start, then: OUT = X.

Inputs
X = Analog value (Primary Input)
EN = Digital signal (Enable)

Output
OUT = Analog value as modified
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Block properties

Lead Lag Properties

—Block

MHumber 130

Cancel
Order 1

— Time Conztants

Lag Time [mir] IEI
Lead Time [min] IEI

]

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 56 Lead lag configuration parameters

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Time Constants

Lag Time (min)

0

T1 - Lag Time Constant

0.00 to 99.00 minutes

Lead Time
(min)

1

T2 - Lead Time Constant

NOTE: If T2 is set to 0, function
becomes a lag filter.

0.00 to 99.00 minutes
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Example
Figure 44 shows a Function Block Diagram using an LDLG function block to modify the PV signal for the
remote setpoint input of the PID control loop.
LINEAR FLOWY SN2

FEEDFORMARD P R

I o @FNL_

LDL&1 1

EN
1.000 FiT)

FID3 3
ouT FCd

RSP MSP o

e W ALY e
e TR ALZ o
= TR
= BHIAS
e S| AT o
st PADRR] MODE fo
= B BICON fes

ADG 4

o701

X_/:_\ Input

1
ouT —'/‘_‘\. Lead only

4
OUT: - - Lag only

Figure 44 LDLG function block example
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LMON Low Monitor Function Block

Description
The LMON label stands for Low Monitor.

LhdOM431 A

A ouT

*¥

This block is part of the Alarm/Monitor category.

Function

Monitors two analog input values (X and Y), and turns ON a digital output if X is less than Y.
A hysteresis adjustment is provided to prevent output cycling.

e If X <Y, then: OUT = ON.
o If X > or = (Y + Hysteresis), then: OUT = OFF.
o If (Y + Hysteresis) > X > Y, then: OUT = Previous State.

Input
X = Analog value.

Y = Analog value

Output
OUT = Digital signal

Block properties

High-Low Monitor Properties

=]
— Block o
Mumber 131 |_I

Order 1 Cancel

—Set Properties

Hysteresiz |E1

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 57 Low monitor function block configuration parameters

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Set Properties

Hysteresis

0

An

adjustable overlap of the

On/Off states of the output.

0 to the Span of Y input in
Engineering units.

Example

Figure 45 shows a Function Block Diagram using an LMON function block. It shows a typical output
response provided by a LMON function block.

X
I N -
X } Hysteresis
Y T
1 1
1 1

LhAOH1

x auT
— " e —
Ll

1

ouT*

N—

1
] 1

Figure 45 LMON function block example
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LPSW Loop Switch Function Block

Description
The LPSW label stands for Loop Switch.

LPswz2 1

o= AT SO e
o= CACT
o= “FBT

== “TUH1

o= “TUHZ

This block is part of the Loops category.

Function

Digital interface to control loops to initiate autotuning, change control action, force bumpless transfer,
select tuning set. It connects to a PID, TPSC, or CARB function block.

Inputs
AATC = Autotune Command (OFF to ON initiates Autotuning)**
CACT = Change Control Action (ON changes Control Action)

AFBT = Force Bumpless Transfer (OFF to ON Forces Bumpless Transfer)** Performs the same function
that occurs when the loop changes from Manual to Automatic mode. The loop will re-calculate the integral
term to normalize the PID algorithm to the current PV and SP. You could use this input to correct for a
reset wind-up condition that might have occurred when an input sensor failed and was replaced/corrected.

ATUNI = Tune Set 1 (OFF to ON switches to Tune Set 1*)**
ATUN2 = Tune Set 2 (OFF to ON switches to Tune Set 2)**
* Switch to Tune Set 1 overrides concurrent command to switch to Tune Set 2

** Not available for ON/OFF function Block

Output

SWO = The output of this block must connect to the SW1 input of a PID, CARB, and TPSC function
block.

Note: Transitions of the SWO output are not sensed when a PID loop is in Manual mode.

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 46 shows a Function Block Diagram using an LPSW function block

Function: Digital interface to initiate:

¢ Autotuning

Change Control Action: Direct/Reverse Action

Force Bumpless Transfer (rebalance the algorithm)

e Select Tuning Set #1
e Select Tuning Set #2
Alg =l
aaoo
FIl-10 10
pidd40
== RSP WGP e
e FEW AL fe
. TRW ALZ o
== TRLC
LPSUSaE 36 e
AUTOTUNE L;— —== "ATC S0 e Sl AT o
e CACT e DRQ PMODE e
|_--I\FEIT = B BCO fe
TLHE1 HOT42 132 = “TUH1 |
e e “TLINZ
A012 12
aaoo
Figure 46 LPSW function block example
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LSEL Low Selector Function Block

Description
The LSEL label stands for Low Selector.

LSEL132 1

"<
Lo

This block is part of the Signal Selectors category.

Function

Selects lower of two analog input values (X & Y) for output.
Indicates when Y is lower than X.
e If X <or=Y,then: OUT =X; YLO = OFF.
o IfX>Y,then: OUT =Y; YLO = ON.
Input

X = Analog value
Y = Analog value

Output

OUT = Lower analog value
YLO = Digital signal (ON when Y<X)

Block properties
Double click on the function block to access the function block properties dialog box.

Example

Figure 47 shows a Function Block Diagram using an LSEL function block to monitor two analog inputs to
activate an alarm signal tag.

® FAIL |—
alz 2
0102
® FAIL fe=
X
LSEL: 3
<
L e [ LOWY SEL]
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Figure 47 LSEL function block example
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LTCH Latch Function Block

Description
The LTCH label stands for Latch.

LTCH1=24 1 LTCH125 1

Fast loglc

This block is part of the Logic and Fast Logic categories.

Function

Latches output (OUT) ON when latch input (L) turns ON and maintain latched output until unlatch input
(U) turns ON. Note that latch input must be OFF for unlatch input to work.

e If U=ON, then: OUT = OFF.
e IfL = ON, then: OUT = ON.
e Else, OUT = Previous State.

Input
L = Latch Command Digital signal.

U = Unlatch Command Digital signal.

Output
OUT = Digital signal

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 48 shows a Function Block Diagram using an LTCH function block.

PLC Ladder Logic

ON which is held as long as DO1 is ON.

An ON Delay timer is added to a basic Start/Stop circuit
which activates the ON Lamp. In ladder logic, the DO1
contact status is used to activate the timer and latch in the
start pushbutton action. After 20 sec., SOL4 (DO2) is turned

HC900 Logic

The Start/Stop latch circuit is used since no
external confirmation is needed. In this
example, the Operator Panel pushbutton
switches (F1 and F2) are used to substitute
for panel switches. The Push Button function
block is used to assign Start to F1 and Stop
to F2. The latch output turns on the ON
Lamp and starts the timer. After 20 sec.,
Solenoid 4 is activated. Note: the ON and
OFF Delay timers are reset after timeout or if
the logic state to the input goes to logic 0 (or
low).

5 Function Blocks

Start
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Figure 48 LTCH function block example
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MATH Function Block

Description

Function

The MATH label stands for Free Form Math.

MATHT32

-

== B

This block is part of the Math category.

1
auT

ERR

o

Read inputs A through H and calculates the output based on specified general purpose calculation. OUT is
calculated from an equation entered here.

Offers the following general purpose calculation functions:

abs

EXP

Ln

Log 10

neg (Unary) -
sqrt

+

(
)

addition,

exponential (ln'l),
natural log (log base e),
log base 10,

negation,

Square Root,

addition,

subtraction,
multiplication,
division,

raised to power of (xY)
left parenthesis,

right parenthesis, and

A maximum of either 50 tokens (note 1) per equation or 100 characters per line is allowed, whichever is
first exceeded.
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Inputs

Output

ﬂ ATTENTION
A token is an operation, variable, or pair of parenthesis; the end of an equation counts as one
token.

IN A —block input 1
IN B - block input 2
IN C - block input 3
IN D - block input 4
IN E - block input 5
IN F - block input 6
IN G - block input 7
IN H - block input 8

ERR = ON if block detects an error on any of the following operations:

division by 0

fractional root of a negative number (for example: -2%*(.5)

zero to the zero power

LOG10 or LN of a negative number or 0

result of x"y is greater than 1.7E + 308.

result of EXP (x) is greater than 3.4E + 308 or less than 3.4E -308.

ﬂ ATTENTION
e For the above rules, groups of constants will be combined and treated as one constant.

e Any number less than or equal to 3.4E -308 is considered O.

OUT = Calculated Output

ﬂ ATTENTION
e Use only the following words and characters in equations

+;-; % /N, EXP; LOG10; Ln; Negative (Unary minus);

(), 11 {}

Blank space (ignored)
Variables (operand) either a constant or tag

Parentheses - 3 types

¢ A left parenthesis must have a matching right parenthesis.

e The matching parenthesis must be the same type - e.g., (),[], or { }.

e Parentheses may be nested to any depth.

¢ Infix operators: +, -, *, /, » must have a left and right operand.

e |f the -' operator only has a right operand, it is interpreted as the Unary minus.
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Examples:

must be enclosed in parentheses.

(A+B*C)/D

EXP(A), LOG10(b), LN(c),
A*(sqrt(B+C))+D,

e Function operators: EXP, LOG10, Ln must have an operand to the right, and the operand

Block properties

Free Form Math

Block
’7 Mumber 132

Order 1

ouT= |

Errors:

Funcitiohs:

abz
exp
In
log

nen

Operators:;

|»

< |

+ [&add)

- [Subtract]
* [Multiply]
/ [Drivide]

" IPruser]

[ ox |

=l

Cancel |

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 58 Math function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Equations Equation N/A OUT= [equation] Enter the desired equation
Field in this field
Functions Math N/A abs, exp, In, log, neg, sqrt Double Click on a function
Functions to select from the list box
Operators Math N/A + (add) Double Click on an
Operations - (subtract) operation from the list box
* (multiply)
/ (divide)
A (power)
Errors Error list N/A List of equation errors
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Example

Figure 49 shows a Function Block Diagram using a MATH function block to determine a general-purpose
calculation output.

Calculated Output

Figure 49 MATH function block example
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MBR Modbus Read Function Block

Description
The MBR label stands for Modbus Read. This block is part of the Communications category. It looks like
this graphically.
ADDR
!
MBRA1T 1
RD
RD2 =
RD3 (=
RD&
RDS =
RDE =
RDY =
RDE f=m
RDO =
RD10
RD11
RDA2
RD13
RO
RD1S
RDNG (=
Function

A communication function block that expands the read capability of the Modbus Slave function block to 16
additional data points. Multiple blocks may be connected to the same Modbus Slave block.

The Modbus read block has no inputs and 16 outputs. Up to 16 registers can be configured as the source of
data for the outputs.

The configuration data for each point will consist of:
o the address of the source device on the Modbus link,
« the register address of the desired data,
« and the register type: Integer, Float, or Bit Packed.

The sixteen outputs can be connected or tagged in the same manner as any other function block output.

Inputs
ADDR = Slave address from associated MBS block. (Must be connected to a MBS block)

Outputs
RD1 through RD16 — Last read value from selected address
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Block properties

Double click on the function block to access the function block properties dialog box.

Modbus Read Properties @
Output | Reqgister Lzed | Addr. [hex] | Data Type | Function Code | Sel. Bit |
RD1 NO 1] float 32 Fead Input Reg. [04h] 1]
RD2 NO 1] float 32 Read Input Reg. [04h) 1]
RD3 NO 1] float 32 Fead Input Reg. [04h] 1]
RD4 NO 1] float 32 Fead Input Reg. [04h] 1]
RD5 NO o float 32 Read Input Reg. [D4h) o
RDE NO 1] float 32 Fead Input Reg. [04h] 1]
/ RD7Y NO 1] float 32 Read Input Reg. [04h) 1]

RD& NO 1] float 32 Fead Input Reg. [04h] 1]
RD3 NO 1] float 32 Fead Input Reg. [04h] 1]
RD10 NO 1] float 32 Fiead Input Feg. [04h) 1]
RD11 NO 1] float 32 Fead Input Reg. [04h] 1]
RD12 NO 1] float 32 Read Input Reg. [04h) 1]

1 RD13 NO 1] float 32 Fead Input Reg. [04h] 1]
RD14 NO 1] float 32 Fead Input Reg. [04h] 1]
RD15 NO 1] float 32 Fiead Input Feg. [04h) 1]
ROD1E NO 1] float 32 Fead Input Reg. [04h] 1]
Edit Selected Output Pin

Olutput Usze Address Fegister Function Select
Fin Reqister  [hex] Data Type Code Bit
[ RO v 0 |foat3z  ~| |ReadinputReay04h |
2 (] 8 | ‘App\y Canc
1\ \
3 7

4 5 6

Configuration parameters

s

You must configure the MBR function Block Output Pins as shown in the “Edit Selected Output Pin’
portion of the dialog box. Follow the numbered sequence shown above referring to Table 59.

Table 59 MBR function block configuration parameters

Sequence Parameter Action Selections Comments
Number Field
1 Click on an Output Pin RD1 through The selected Output
Output from the list of pins in RD16 Pin will appear in the
Fin the upper portion of the Output Pin Field.
dialog box.
R
2 Click on the “Use RD1 through YES will be indicated in
Use Register” field to assign | RD16 the “Register used”
Register a register to the Output column when you
in. select “Appl
v p pply
3 Type in the address of
Address the register (in Hex) on
[hex] .
the slave device
I 1]
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Sequence Parameter Action Selections Comments
Number Field
4 . From the drop down e Float If read as an integer,
DF:E.%tyepre rFr;en'u,t sellsectt ttjl_e « Unsigned 32 Ehe (?:Jtptgt is co.n;/erted
egister Data e . o a floating point.
g Yp » Signed 32 gp
e Unsigned 16
unzigned 32 . i
zighed 32 Signed 16
ursigred 16 + Bit Packed
e « Single Bit
5 : Select a function code * Read Holding Function code 03 or
F“C”Dcé:f” for “Float, Unsigned, Reg — Function Function code 04 is
Signed, or Bit Packed” Code 03 used to read the
Fiead Holding Reg. (03h] 7] register data type contents of input
Read Holding Fleg, [03h) ¢ Read Input registers in the slave.
Read Input Reg. (04h] Registers —
Function Code
04
: Select a function code * Read Coil Function code 01 is
FUEHCE:'U” for “Single Bit” Status — used to read a slave's
nas Register data type. Function Code coil's (discrete output's)
Read Cail Status [01k) j 01 ON/OFF status of the
Fiead Coil Status [01h] slave device in a binary
Fiead Input Status (02h) * Read Input data format.
Status —
Function Code Function code 02 is
02 used to read a slave's
input's (discrete
input's) ON/OFF status
of the slave device in a
binary data format.
Output is floating point
equivalent (0.0 or 1.0).
NOTE: Refer to the
Communications
manual for the function
codes supported by the
specific device.
6 Select which bit (0-15) 0to 15 If read as a bit packed
Select to read when Register number, you must
Bit Data Type = Bit Packed select which bit to
mask (0-15).
1] = .
The output will be the
floating-point
equivalent (0.0 or 1.0)
of the masked bit.
7 You must press [APPLY] to accept the register changes.
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Example

Figure 50 shows a Function Block Diagram using Modbus function blocks.
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== ENL ancther device on the Ik

Pl e WRI RO e[ Py5]

PUD e WRZ ROZ fe—[Py]

PY3 e WER3 RO e[ PuT]

Pk ———a WE FOd e[ PyE]

m}u—n- EMABLE
—_—
Mswu+s 9 MBHIIi 8
L = ENI RO e[ Pya]

== ENZ ROZ fos
- EN3 RO3 fse
- ENL RO fs
=- ENS RDS f-u
- ENG RO fos
- ENT RO7 fos
- ENE ROE fs
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w— IURB RO 16 b

Figure 50 MBR function block example
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MBS Modbus Slave Function Block

Description

The MBS label stands for Modbus Slave Status. This block is part of the Communications category. It
looks like this.

MBSI0E 1
MBS106
NO_SCAN (o
BAD_COM [0

= ENA

o ENZ

o= EN3

o EN4

=R RO fesm

= NRZ RDZ e

== NRE RO e

R RO e

o~ EMABLE

—_—

Function

Inputs

A communication function block that is internally assigned to the configured S1 or S2 serial port that
allows the controller to act as a master device and communicate with slave devices using the Modbus RTU
protocol. Requires one block per slave device, up to 32 devices maximum. Only one block may be
assigned to each slave device. It supports 4 read and 4 write parameters plus provides digital indication of
communication integrity.

ENABLE = [ON] Slave device is in scan -
If the Enable pin IS connected, then enabling/disabling follows the state of the Enable pin of the block and
the enable/disable function on the diagnostic page of the HC Designer is grayed out.

If the Enable pin is NOT connected, then the user must be in Monitor mode, Monitoring Serial Modbus
Diagnostics in the HC Designer, select the device to be enabled or disabled, and click the Enable (or
Disable) button.

EN1 through EN4 = [ON] Data value written once per scan

WR1 through WR4 = Values to be written to the selected register

ﬂ ATTENTION
e This block does not support bit packing and single bit writing.

e If the register is an integer data type, the floating point input will be rounded up prior to
writing to the address register.

¢ Message Broadcasting is not supported on the UMC800.

Outputs
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RD1 through RD4 = Last read value from the selected address

NO_SCAN = Scan Indication
ON = Device is “Out of Scan”
OFF = Device is “In Scan”.

BAD_COM = Communications Indication
ON = Bad quality or device not defined
OFF = Good Communications

ADDR = Slave Address for use with MBR and MBW function blocks

ﬂ ATTENTION
e Integer values are converted to floating point values prior to output.

e If a Modbus slave device does not respond to a request, the last output value will be
maintained.

Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

The ON/OFF properties dialog box is divided into Three tab cards:

GENERAL
READ
WRITE

Click on the tab to access the properties for that tab.

GENERAL tab

It looks like this graphically.
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Table 60 describes the parameters and the value or selection.
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Table 60 MBS Block General tab configuration parameters

Properties Function Parameter Index # Parameter Description Value or Selection
Configure Modbus Slave Tag N/A Description of Slave 16-character tag name
Slave Name Device Slave address and Tag Name
must be unique within a control
file.
Modbus N/A Address of Slave device Enter unique address between
Address on the Modbus link 1 and 247

Default MB address = 255
which means slave will NOT be
in scan

Modbus Double
Register Format

Each IEEE 32-bit floating point number requires two consecutive registers
(four bytes) starting with the register defined as the starting register for the
information. The stuffing order of the bytes into the two registers differs

among Modbus hosts. The selections are:

Selection Description Byte order

FP B Floating Point Big Endian Format 4,3,2, 1

FP BB Floating Point Big Endian with 3,4,1,2
byte-swapped

FP L Floating Point Little Endian Format | 1, 2, 3, 4

FP LB Floating Point Little Endian with 2,1,4,3
byte-swapped

READ tab

It looks like this graphically.
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Table 61 describes the parameters and the value or selection.
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Table 61 MBS Block Read tab configuration parameters

Properties Function Parameter Index # Parameter Description Value or Selection
Edit Output Pins Output Pin N/A Output pin designation Register request assigned to
RD1, RD2, RD3, or RD4 pin
Use Register | N/A Register Request Click on the “Use Register” field
to assign a register to the
Output pin.
Address N/A Register Address Type in the address of the
(hex) Read register (in Hex) on the
slave device
NOTE: A single configuration
may contain up to 256
enabled registers.
Register N/A Register data type From the drop down menu,
Data Type select the Register Data Type

e Float

¢ Unsigned 32
e Signed 32
e Unsigned 16
e Signed 16
e Bit Packed
» Single Bit

If read as an integer, output is
converted to floating point
equivalent.
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Properties Function

Parameter

Index #

Parameter Description

Value or Selection

Function
Code

N/A

Several standard Modbus
RTU function codes are
supported. These
standard function codes
provide basic support for
IEEE 32-bit floating point
numbers and 16-bit
integer register
representation of
instrument’s process data

Function code 03 — Read
Holding Registers or

Function code 04 — Read Input
Registers is used to read the
contents of input registers in the
slave.

Supported Data Types for
Function Codes 03 and 04.
From the drop down menu,
select a function code for
“Float, Unsigned, Signed, or
Bit Packed” register data type

Function code 01 — Read Coil
Status is used to read the coil’s
(discrete output’s) ON/OFF
status of the slave device in a
binary data format.

Function code 02 — Read Input
Status is used to read the
input’s (discrete input’s)
ON/OFF status of the slave
device in a binary data format.

Supported Data Types for
Function Codes 01 and 02.
Select a function code for
“Single Bit” Register data

type.

NOTE: Refer to the
Communications manual for the
function codes supported by the
specific device.

Select Bit

N/A

Bit to read when Read
register’s data type = Bit
Packed

You must then select
which bit to mask (0-15).

The output will be the
floating-point equivalent
(0.0 or 1.0) of the masked
bit.

0-15

Write tab

It looks like this graphically. Table 62 describes the parameters and the value or selection.

234

HC900 Process Control Designer Function Block Reference Guide

Revision 17
116




Function Blocks - MBS Modbus Slave Function Block

Modbus Slave Function Block Properties

General] Fead ‘Wrie l

Register
Data Type

Function
Code

3

signed 16 | |Preset Single Fieg. (06H]

|float 32

ﬂ |F'reset Multiple Req. [10h)

Edit Input Pinz
Input Uze Address
Pirn Fegster  [hex)
wR1 T2
whR2Z vV | 0
Wwh3 V| 0
T v

lunsigned 16 | [Preset Single Reg. (0h]

zighed 32

|F'reset hultiple Req. [10h)

Ok | Cancel

Table 62 MBS Block Write tab configuration parameters

Properties Function Parameter Index # Parameter Description Value or Selection
Edit Input Pins Input Pin N/A Input pin designation Register request assigned to
WR1,WR2,WR3, or WR4 pin
Use Register N/A Register Request Click on the “Use Register” field
to assign a register to the Input
pin.
Address N/A Register Address Type in the address of the Write
(hex) register (in Hex) on the slave
device
Register N/A Register data type From the drop down menu,
Data Type select the Register Data Type
e Float
¢ Unsigned 32
e Signed 32
e Unsigned 16
e Signed 16
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Properties Function Parameter Index # Parameter Description Value or Selection
Function N/A Several standard Modbus The function code for
Code RTU function codes are “Unsigned 16 or Signed 16,”

supported. These
standard function codes
provide basic support for
IEEE 32-bit floating point
numbers and 16-bit
integer register
representation of
instrument’s process data

Preset Single Registers —
Function Code 06

Preset Multiple Registers
— Function Code 10 hex

register data type is 06 —
Preset Single Registers*
presets integer value into a
single register..

The function code for “Float,
Unsigned 32 or Signed 32,”
register data type is 10 hex —
Preset Multiple Registers*
presets values into holding
registers.

*automatically selected when
you select “Register Data Type”

NOTE: Refer to the
Communications manual for the
function codes supported by the
specific device.
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Example

Figure 51 shows a Function Block Diagram using Modbus function blocks.
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Figure 51 MBS function block example
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MBW Modbus Write Function Block

Description

The MBW label stands for Modbus Write. This block is part of the Communications category. It looks
like this graphically.

ADDR

hBW 12 1

=~ EMN1
B- EN2
o= ENZ
o= EN4
= ENS
= ENG
o= ENT
(==
== R
== IR2
== R2
- IR
== \IRS
== \RE
== \WR7
== \IRE

Function

A communication function block that expands the write capability of the Modbus Slave function block to 8
additional data points. Multiple blocks may be connected to the same Modbus Slave block.

The Modbus write block has 8 inputs and no outputs. The Modbus destination for each of the eight inputs
can be configured. An enable pin lets the data value be written once per scan.

The configuration data for each point will consist of : the address of the destination device on the Modbus
link, the register address of the desired data, and the register type: Integer or Float.

Inputs

EN1 through EN8 = [ON] Data value is written once per scan
WR1 through WRS8 = Value to be written to the selected register address.
ADDR = Slave address from associated MBS block. (Must be connected to MBS block)

Outputs

None
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Block properties

Double click on the function block to access the function block properties dialog box.

Modbus Write Properties

Configuration parameters

| nipLat | Regizter Used | Addr. [hes) | [Data Type | Function Code |
W1 MO 1] float 32 Freszet Multiple Req. [10h)
%92 MO 1] float 32 Preset Multiple Req. [10k]

A3 MO 1] float 32 Freszet Multiple Req. [10h)
WH4 MO 1] float 32 Preszet Multiple Req. [10h]
WwhE MO 1] float 32 Prezet Multiple Req. [10h)
WHE MO 1] float 32 Prezet Multiple Req. [10h]
WhHY MO 1] float 32 Preset Multiple Req. [10h)
WHE MO 1] float 32 Prezet Multiple Req. [10h]

Edit Selected Input Pin
IhipLat lze Addrezs Regizher Function
Pin Regizter [Fhies] Data Type Code
L3z ﬂ |F'leset Multiple Reg. [10h)
(1] | Apply | Cancel |
/| \
@
5

You must configure the MBW function Block Input Pins as shown in the “Edit Selected Input Pin” portion
of the dialog box. Follow the numbered sequence shown above referring to Table 63.

Table 63 MBW function block configuration parameters

Sequence Parameter Action Selections Comments
Number Field
1 Click on an Input Pin WR1 through WR8
"E_F'“t from the list of pins in
i the upper portion of the
dialog box.
WhH1
The selected Input Pin
will appear in the “Input
Pin” Field.
2 Click on the “Use WR1 through WR8
Use Register” field to assign
Register a register to the Input
v pin.
YES will be indicated in
the “Register Used”
column when you select
“Apply” .
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Sequence Parameter Action Selections Comments
Number Field
3 Type in the address of
Address the register (in Hex) on
[hex] the slave device
[ o
4 From the drop down Float Several standard
Fiegister menu, select the , Modbus RTU function
Data Type Register Data Type Unsigned 32 codes are supported.
Signed 32 These standard
function codes provide
Unsigned 16 basic support for IEEE
32-bit floating point
Signed 16 numbers and 16-bit
integer register
gigned 16 representation of
instrument’s process
data. (see Sequence
Number 5 below)
5 : The function code for Preset Single Function code 06
Function “Unsigned 16 or Registers — presets integer value
Lode Signed 16 register data Function Code into a single register.
[Freset Single Freg. (0H] type is (06) 06 Function Code 10 hex
Preset Multiple presets values into
Registers — holding registers.
. The function code for Function Code
Functian “Float, Unsigned 32 or 10 hex NOTE: Refer to the
Signed 32 register data Communications
[Preset Multiple Reg. [10h) type is (10 hex)* manual for the function
codes supported by the
specific device.
*automatically selected
when you select
“Register Data Type”
6 You must press [APPLY] to accept the register changes.
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Example

Figure 52 shows a Function Block Diagram using an Modbus function blocks.

Alzi i
000000 MES120 7
@' MBSz
FaIL b
o= D0 WARH o HO_SCAN o [alaRm 1]
[ — BRD_CoMbo [aiapma)
EN1 .
Bz 2 | P trong b PUS ane B g paesed o a OPR
— T - ENZ e 1 e el
|—=- EN3
2] PUS trong b P are b2 g read from
FaIL b - ENL avcther ckuks on tie ik
o= 05 WARH = PVl e WRI RO e[ PUs]
[ — PUD L e WRZ  RDZ e [PUg]
PV | a UR3 FD3 e [PYT]
) e .
(i = Pl e R RO e[ PE]
0000
@ VARG ENAELE
FaIL b 1
o-0E  WARH Lo * +
E— w— MEW115 9 MER 119 3
[Pu3]
= ENI RO e[ P]
Alz4 [l
&= EN2 RD2 fos
0000
@ B= EN3 BO3 i
FaIL b o= ENL RO
o-0E  WARH Lo =~ ENS FOS s
I — - ENG R.DG fu
o= ENT RO7 fou
DS 5 &= ENE RO e
oo -] |- e T FO% s
FaIL b w= WIR2 PO e
w— WF3 RO
w= R FOZ
w= RS RO13
w= VURG RO
#= WRT RO1S
w= VRS FOE
Figure 52 MBW function block example
Revision 17 HC900 Process Control Designer Function Block Reference Guide 241

1/16



Function Blocks - MDSW Mode Switch Function Block

MDSW Mode Switch Function Block

Description
The MDSW label stands for Mode Switch.

MDSW31T 1

= SAUTOMDR QD
= MhlAN
o= ALOCAL
o= “REM

This block is part of the Loops category.

Function

Digital interface to control loops to select automatic or manual modes and/or local or remote setpoint.
Connects to PID, ON/OFF, CARB, or TPSC mode block input.

Inputs
AUTO = Automatic Output mode (OFF to ON* sets MDRQO to Automatic control mode)

MAN = Manual Output mode (OFF to ON* sets MDRQO to Manual control mode)
LOCAL = Local Setpoint mode (OFF to ON* sets MDRQO to Local Setpoint mode)
REM = Remote Setpoint mode (OFF to ON* sets MDRQO to Remote Setpoint mode)

* for one control cycle

Output
MDRQO (Mode Request Output) = The output of this block must connect to the MDRQI input of a PID,
CARB, TPSC, or ON/OFF function block.

Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 53 shows a Function Block Diagram using an MDSW function block.

Application: External mode switching of the PID Block - changing a loop to MAN, to AUTO, to LOCAL
SP, or REMOTE SP.

ﬂ ATTENTION
Mode switching is also provided as an integral part of the Operator Panel, Loop Displays.

The MDSW (Mode Switch) Function Block is used exclusively with the MDRQI (Mode Request Input) of
the PID, ON/OFF, CARB< or TPSC Function Block. Its output provides encoded switch commands to the
PID Block.
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All inputs are OFF to ON edge-triggered, requiring a separate input for each action. The example shows
digital inputs as the transfer inputs but any digital status could be used.

Alg g
n]ujuia]

&

PID7 7
pid0O7
== RSP MIEP fe
e P AL Lo
= TR AL
== TRC
bz 12 e
oaoa -| |- MODS0HD 10 f
- e S AT =
SAUTOWDRQO MODRQ MODE f=
FIEk] 12 Ml AN . = BCI BCO te
0000 -| |- ——l—: A OCAL
- = “REM
AD3 ]
ulu]ulu}
Figure 53 MDSW function block example
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MDFL Mode Flag Function Block

Description
The MDFL label stands for Mode Flag.

MDFL120 1

w= MODE AUTO
il A
AN

baaoah

LO

LOCAL

o

REM

o

This block is part of the Loops category.

Function

Turns ON the output that corresponds to the current value of MODE.

Turns OFF all other outputs.

Input

MODE = The MODE input must connect to the MODE output of a PID, CARB, TPSC, or ONOFF
function block.

Output
REM = ON If MODE = Remote Setpoint

LOCAL =ON If MODE = Local Setpoint

AUTO =ON  If MODE = Automatic Control

MAN =ON If MODE = Manual Control

IMAN = ON If MODE = Loop in Initialization Manual
LO =ON If MODE = Local Override

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 54 shows a Function Block Diagram using an MDFL function block. The mode output of the PID
Block is used exclusively with the MDFL (Mode Flags) Block.

Any of the status outputs may be referenced by a Signal Tag or may be transferred externally using a DO.

The output shown is ON when in Manual and OFF when in Automatic.

[ Z0OHA-hAN |

Figure 54 MDFL function block example
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MMA Min/Max/Avg Function Block

Description
The MMA label stands for Min-Max-Average-Sum.

Function

hAhd A28 1
- Ml o
L (eSS
- X3 PO
s SUM
- X5 SDEW (e
e X5 AL

This block is part of the Calculations category.

Accepts inputs from up to six analog input values (X1 - X6) and calculates these values for output:

MIN - Minimum input value

MAX - Maximum input value

AVG - Average of the 6 input values

SUM - Sum of the 6 input values

DEV - Standard deviation of the 6 input values

ALM - Alarm output for deviations

Turns ON ALM when any input is outside the configured number of standard deviations when the
configuration parameter DEV > 0.

If DEV configured < 0, then:

— no standard deviation is calculated;

- all inputs connected to the block are used to calculate the MIN, MAX, AVG, AND SUM outputs.
If DEV configured = 0, then:

- the standard deviation is calculated for the number of inputs connected to the block, and

- all inputs connected to the block are used to calculate the MIN, MAX, AVG, and SUM outputs.
If DEV configured > 0, then:

- the standard deviation is calculated for the number of inputs connected to the block, and SDEV =
result;

- any inputs that deviate more than the configured number (DEV) of standard deviations from the
average are not used to calculate the MIN, MAX, AVG, and SUM outputs;

- if any input deviates more than the configured number (DEV) of standard deviations, ALM turns ONj;
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- if all inputs deviate more than the configured number (DEV) of standard deviations, then the MIN,
MAX, AVG, and SUM outputs all equal zero (0), and ALM turns ON.

» Standard Deviation (SDEV) = n

where: § — AVG
n = the number of connected inputs.

Input

X1 = First analog value.
X2 = Second analog value.
X3 = Third analog value.
X4 = Fourth analog value.
X5 = Fifth analog value.

X6 = Sixth analog value.

Output
MIN = Calculated minimum analog value.
MAX = Calculated maximum analog value.
AVG = Calculated average of analog values.
SuU = Calculated sum of analog values.

SDEV = Square root of Z divided by N, where Z = the sum of individual squared deviations from the
average of the first n inputs.

ALM = Digital signal for alarm indication.
Block properties

Min-M ax-Avg-Sum Properties |

— Block 0k
Mumber 1339 -
Order 1 Canicel |

— Set Parameters

Inputs Used IE
Standard Deviations ID

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 64 Min/Max/Ave/Sum function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Calculation Inputs Used N/A Number of inputs connected to 1t06
Parameters block

(Connect inputs in numerical
order; that is, unused inputs from
the bottom up - X6, X5, etc.)

Unused inputs default to 0.

Standard 1 Number of standard deviations —99999 to 99999
Deviations within which inputs are used for
calculation <0 No Standard
Deviation

=0 Standard Deviation
with no alarm

>0 Standard Deviation
with alarm
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Example

Figure 55 shows a Function Block Diagram using an MMA function block. In this application, control is
determined by automatic selection of the lowest or highest sensor, such as a thermocouple. As shown the
MMA block is configured for highest (MAX).
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' PIDO0S
— Al G = @

- REP WISP o

Al 3
= FFW AL
o103
@ FAIL fo s TR ALZ Lo
[ =
= HIAS
e S AT

e PDRQ] MODE [
= BC| BCO o

1

AOG G

VAR

0401

Figure 55 MMA function block example
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MSF Mass Flow Calculation Function Block

Description
The MSF label stands for Mass Flow Calculation.

X (dielita 1)

Y (pressure) sy
Ztemperature) s =

QLT (gas mass flow)

This block is part of the Calculations category.

Function

Calculates gas mass flow (OUT) from differential pressure input value (X) that represents a pressure drop
across an orifice plate (for example). It accepts two other inputs to include pressure (Y) and/or temperature
(Z) compensation in the calculation. The calculation includes square root extraction.

« OUT=Kq:sqrt [(dP: P)/T]

Kq = Orifice Constant
dp = Differential pressure which
= (Kx « X) + Bx; where:

Kx = Delta pressure scaled for desired engineering units
X = Analog input value
Bx = Delta pressure bias in desired engineering units

P = Absolute gas pressure which

= (Ky « Y) + By; where:

Ky = Pressure scaler for desired engineering units
Y = Gas pressure analog input value
By = Pressure bias in desired engineering units

T = Absolute gas temperature which
= (Kz + Z) + Bz; where:

Kz = Temperature scaler for desired engineering units
Z = Gas temperature analog input value
Bz = Temperature bias in desired engineering units

If (Kz+ Z) + Bz = 0, then: OUT = 0

« If calculation is <= Dropoff, OUT = 0, else OUT = Calculation
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Input
X = Differential pressure analog value.
Y = Gas pressure analog value.
Z = Gas Temperature analog value.
Output

OUT = Calculated analog value

Block properties

M azs Flow Properties

— Block
Nuriber 140 o< |
Order 1 Cancel |

— Calculation

Calc = Kg ™ sqrt [ [Kx * % + Bx] * [Kp =% + By /[Kz *Z +Bz] ]
If Cale: » Low Cutoff then OUT = Calc else OUT =0

— Set Calculation Parameters

Kg Bx

T
Kn B0
-
P

Ky Bz

1117

Kz Lowy Cutaff

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 65 Mass flow function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Calculation Kq 0 Orifice constant —99999 to 999999
Parameters
Kx 1 Delta pressure scaler —99999 to 999999
Ky 2 Pressure scaler —99999 to 999999
Kz 3 Temperature scaler —99999 to 999999
By 4 Pressure bias —99999 to 999999(EUV)
Bx 5 Delta pressure bias —99999 to 999999(EUV)
Bz 6 Temperature bias —-99999 to 999999(EUV)
Low Cutoff 7 Low Dropoff Value sets the 010 99999 in
output to zero when the Engineering Units
calculation is below this limit.
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Example

Figure 56 shows a MSF Function Block Diagram using inputs to calculate a mass flow output.

Cifferantial Pressure

hMEF1 1

Fressure

Temperature =

—

Calculated hazs Flow

Figure 56 MSF function block example
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MUL Multiplier Function Block

Description

The MUL label stands for Multiplication Mathematical operation (2 Inputs).

X

hALILA 44 1

This block is part of the Math category..

Function

Multiplies one analog input value (X) by another (Y).
e OUT=X*Y

Input

X = First analog value

Y = Second analog value

Output
OUT = Calculated analog value

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 57 shows a Function Block Diagram using a MUL function block

Al

O to 100 0 to 50

1 AlZ

hLILZ

2.000 X

ChMFRS

3

Edchy
XET
XL

Figure 57 MUL function block example
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4MUL Multiplier (4 input) Function Block

Description
The 4MUL label stands for Multiplication Mathematical Operation (4Inputs).

"y
T LT I 1
H1
H2 g X
HI
—
ouT

This block is part of the Math category.

Function

Multiplies four inputs to get an output.

Input

X1 = First analog value
X2 = Second analog value
X3 = Third Analog value
Y = Fourth Analog value

ﬂ ATTENTION
All four inputs must be connected. Unconnected inputs default to zero. If only three inputs are
needed, the fourth should be connected to a constant value of 1.

Output
OUT = Calculated analog value

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 58 shows correct and incorrect example of a 4MUL function block. Note that all unused inputs must

be connected to a constant value of one.

5.000

AMUILA
1.000 X

—

OUTPUT =25

CORRECT

AhAlILZ 2

OUTRUT =0

INCORRECT

Figure 58 4MUL function block example
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NEG Negate Function Block

Description
The NEG label stands for Negate.

H
!
NEG 143 1
T
i

This block is part of the Calculations category.

Function
Convert a value to the opposite sign; i.e., +5 IN = -5 OUT, -6 IN = +6 OUT.
(Invert sign of an analog value.)

Input

X = positive or negative analog value

Output

Y = analog value of opposite sign from input

Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 59 shows a Function Block Diagram using a NEG function block.

|
NE &1 1
_—
Y=

Figure 59 NEG function block example
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NOT Function Block

Description

The NOT label stands for the NOT Boolean logic function or Logic Inverter.

HOT144
Ko

1

o OUIT OR

This block is part of the Logic and Fast Logic categories..

Function

Reverse state of a digital input (X).

» OUT = Opposite state of X

If X = ON, then: OUT = OFF.
IF X = OFF, then: OUT = ON.

Input
X = Digital signal

Output

OUT = Complement of input signal

Block properties

Hoe

NOT 145 1

% b QLT

Fast fogic

Double click on the function block to access the function block properties dialog box.

Example

Figure 60 shows a Function Block Diagram using a NOT function block. Use a single input to place a loop
in manual when the input is ON (1) and return to Auto when OFF (0).
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Figure 60 NOT function block example
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ONDT On Delay Timer Function Block

Description
The ONDT label stands for the On Delay Timer.

OMDTI27 1
- RUN 5 o

This block is part of the Fast Logic and Counters/Timers categories.

Function

Provides an ON state logic output delayed by a user specified delay time after an OFF to ON transition of
the RUN input.

An ON to OFF transition of the RUN input before the delay time has elapsed causes the timer to reset.
Transitions from OFF to ON of the input are not delayed.

o If RUN is OFF, then OUT = OFF

 If previous RUN input is OFF and RUN is ON, then TIMER = DELAY, else if timer is not zero, then
TIMER = TIMER -1.

o If RUN is ON and TIMER is 0, then OUT = ON (delay time has timed out).

Timing Diagram

1 -
RunInput

1

: On Delz
Output 0 : ey

Input
RUN = Logic Input

Output
OUT = Logic Output
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Block properties

Delay Timer Properties |
Mumber 147
Cancel |
Order 3
— Time Delay
IE 2EC.
[ /)

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 66 On delay timer function block example

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Time Delay

Time delay

0

Delay Time - specifies the
amount of time the ON state logic
output will occur after an OFF to
ON transition of the RUN input.

0.1 sec, 0t0 99999.9

Enter as 0.1 to 99999 in
0.1 increments
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Example
Figure 61 shows a Function Block Diagram using an ONDT function block.

Start Stop  On Lamp
| | | |
| N O—
DO 1
PLC Ladder Logic 0
The application requirement is to turn on a pump, a compressor, etc. for _l |__ON Timer SOIi
a fixed period of time - a common use for timers. This application, the 1
turn on of Pump2 for 300 sec., requires two additional rungs of ladder| DO1 | 20 SEC DO2
logic. After SOL4 is turned ON, SOL 5 (Pump 2) is also turned ON I | SOL 5
since CR1 (NC) is OFF (logic true). When ON Delay Timer 2 times ofit___, — | /,V O—
after 300 sec., the CR1 coil is turned ON which turns off SOL 5. DO 2 CR1 DO 3
_| |_ON Timer
2 |—O—
, 300 SEC
HC900 Logic DO2 cAi
FROMNT PANEL PB SWICHES O LAKMP
FBZ245 1 LTCH=Z 1 Los 2
Fip——START | _ N, (02041
Fzlee STOP ) S SOL4
F3 [ —-[ OND T4 3 [£1n]-] B}
Falo RUN S, . i, ()0202 sOLS
20 SEC. ON DELAY TIMER il 5 Doy g
i-\ e N () 0203

In HC900 logic, the output of ONDT4 timer activates SOL 5 TIMER M

ONDT1 timer directly and is also an input for a 2-IN AND » T

gate, whose output activates the DO for SOL5. After ONDT1 RNy

times for 300 sec., its output turns ON, disabling the AND _
gate output which de-energizes the DO. Three (3) additional 300 SEL.
function blocks are used.

Figure 61 ONDT function block example
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OFDT Off Delay Timer Function Block

Description
The OFDT label stands for the Off Delay Timer.

OFDTI1Z6 1
o+ RST N5 ==}

This block is part of the Fast Logic and Counters/Timers categories.

Function

Provides an OFF state logic output delayed by a user specified delay time after an On to OFF transition of
the RESET input.

An OFF to ON transition of the RESET input before the delay time has elapsed causes the timer to reset.
Transitions from OFF to ON of the input are not delayed.

o IF RESET is ON, then OUT = ON.

 If previous RESET input is ON and RESET is OFF, then TIMER = DELAY.
o If RESET is OFF and TIMER is not 0, then time = TIMER — 1.

o If RESET is OFF and TIMER is 0, then OUT = OFF (delay time is reset).
Timing Diagram

1

Rst Input
P 0 |  —

Output 0 I © Off Delay

Input
RST = Logic Input

Output
OUT = Logic Output
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Block properties

Delay Timer Properties |
Mumber 147
Cancel |
Order 3
— Time Delay
IE 2EC.
[ /)

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 67 Off delay timer configuration parameters

Value or Selection

Properties Group Parameter Index # Parameter Description

Time Delay Time delay 0 Delay Time - specifies the 0.1 sec, 0to 99999.9
amount of time the OFF state )
logic output will occur after an Enter as 0.1 to 99999 in
ON to OFF transition of the Reset | 0-1increments.
input.
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Example

Figure 62 shows a Function Block Diagram using an OFDT function block.

An OFF delay timer block output is ON as long as the RST input is
logic HI (ON). It can be used for time duration but must be
triggered by an ON to OFF transition on the Reset input. This can
be accomplished using Trigger blocks to create one-shot pulses
which last one scan cycle. The fast logic trigger pulse will last 100
ms. while the normal logic trigger pulse will last the complete scan
cycle for analog blocks. Use according to application need. A
Periodic timer output pulse may also be used to start the timer for

the OFF delay.
Trigger Pulze
OFF Delay Timer
TRIE1 4
DG 2 ANDE 3 = OFDTZ il
0604 -| |- _\—\ S _ S /I\\'-DUT . RST iﬁ

o7
0802 -| |- :i

I;l

Crigital “¥ariable

TIMR-RST

FeriodicTimer

PTHMR3Z 1

Sy RET  EVENT

OFF Celay Timer

OFDTS

-]

———— RST S

[ TIMDLYS ]

[ TIMDLYZ ]

Timing Diagram

AND4 output

TRIG1 output H

OFDT2 outputJ (Offdelay)

Figure 62 OFDT function block example
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ON/OFF Function Block

Description
The ON/OFTF label stands for the On/Off Control function.

This block is part of the Loops category.

Function
Provide ON/OFF control. The output is either ON (100 %) or OFF (0 %).

Inputs

RSP
TRV
TRC
SWI

QOHOFF125 1

OMOFF 125

- RSP nsP
= TRW AL
== TRC ALZ
= S DIRECT
= MDREQI WMODE

BCO

e

= Remote Setpoint (% or EU per SP Units)

= Track Value Output—1 = ON, 0 = OFF

b boo oo d

= Track Value Command—1 = enable, 0 = disable (Mode = Local Override)

= Switch Inputs (from LPSW function block)

MDRQI= External Mode Request (connected to the MDRQO output of a MDSW function block) encoded
as follows:

0.0 = No Change

1.0 = Manual Mode Request
2.0 = Automatic Mode Request
4.0 = Local Setpoint Request
8.0 = Remote Setpoint Request

Revision 17
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Outputs

WSP = Working Setpoint in Engineering Units for monitoring

AL1 = Alarm 1

AL2 = Alarm 2

DIRECT = ON = Direct; OFF = Reverse

MODE = Actual Mode encoded as follows: (Connect to Mode Flags block [MDFL] to encode mode

status.)

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0

RSP AUTO

RSP MAN

RSP Initialization Manual (See ATTENTION)
RSP Local Override (See ATTENTION)

LSP AUTO

LSP MAN

LSP Initialization Manual (See ATTENTION)
LSP Local Override (See ATTENTION)

BCO = Back Calculation Output (for blocks used as Cascade Secondary

ﬂ ATTENTION
When a request to change from Auto to manual is received and:

¢ the request comes from the operator Interface, the request is ignored.

the request comes from the Mode Switch (MDSW) function block, the request is retained
and when leaving the Initialization Mode or Local Override Mode the loop will go to manual.

Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

The ON/OFF properties dialog box is divided into 5 tab cards:

GENERAL
START/RESTART

RSP

RANGE/LIMIT
ALARMS

Click on the tab to access the properties for that tab.
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GENERAL tab

OMOFF Function Block Properties

OHOFF104

Reverse 7|
None 7|
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Table 68 ON/OFF General tab configuration parameters

Properties Function

Parameter

Index #

Parameter Description

Value or Selection

Block

Order

N/A

Execution Order

Read Only. To change block
order, right-click on a Function
Block and select Execution
Order.

Tag Name

N/A

16-character tag name

Descriptor

N/A

Block description

Control

Direction

N/A

Control Action

REVERSE - Proportional action
causes output to decrease as
process variable increases.

DIRECT - Proportional action
causes output to increase as
process variable increases.

SP Tracking

N/A

Setpoint Tracking

NONE

TRACK PV - When control
mode is “manual”, local setpoint
tracks process variable.

TRACK RSP - When setpoint is
remote setpoint, local setpoint
tracks remote setpoint.

Hysteresis

19

Output Hysteresis

0 % to 10 % of input span
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START/RESTART tab

OMOFF Function Block Properties
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Table 69 ON/OFF Start/Restart tab configuration parameter

Modes and Permitted MAN 4 Mode permitted for the Manual
Setpoints Mode initial start and power up .
AUTO5 | mode. Automatic
May select both, must select one.
Permitted LSP 6 Setpoint permitted for Local Setpoint
Setpoint the initial start and .
May select both, must select one.
Initial Mode N/A Mode at NEWSTART Manual
Newstart is the first Automatic
scan cycle following the
cold start of the Select one
controller
Setpoint for N/A Setpoint at NEWSTART | Local Setpoint
Initial Mode .
Newstart is the first Remote Setpoint
scan cycle following the
cold start of the Select one
controller
Power up N/A Mode at power up Manual
Mode .
Retain Last Mode
Same mode (auto or manual)
Select one
Power up N/A Setpoint at power up Local Setpoint
Setpoint _
Retain Last LSP/RSP
Same Setpoint (LSP or RSP)
Select one
Power Up Power Up N/A Output at Power up LAST OUT - Same as at power down.
Out Out
FAILSAFE - Failsafe output value.
Failsafe Out | 29 Failsafe Output Value -5 % t0 105 %
Initial Use initial 30 Use Initial Local Click on radio button to select.
Setpoint LSP Setpoint
Value
Initial LSP 31 Initial Local Setpoint Enter Initial Local Setpoint Value.
Value Value
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RSP tab
OMOFF Function Block Properties |
Generall Start / Restait RSP | Fange / LimitI .-’-'-.Iarmsl
— Remate Setpaint Source and Units
& e ASP Input [ELI]
" Use RSP Input [%]
" Use LSP2 [EL)
| k. I Cancel
Table 70 ON/OFF RSP tab configuration parameters
Properties Parameter Index # Parameter Description Value or Selection
Function
Remote Setpoint Use RSP Input | N/A Use Remote Setpoint in Click on radio button to select
Source and Units | (EU) Engineering Units
Use RSP Input Use Remote Setpoint in Click on radio button to select
(%) Percent
Use LSP2 Use Local Setpoint #2 in Click on radio button to select
(EV) Engineering Units
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RANGE/LIMIT tab

OMOFF Function Block Properties
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Table 71 ON/OFF Range/limit tab configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Function
Ranging PV Highrange | 0 PV High Range Value —99999 to 99999
PV Low 1 PV Low Range Value —99999 to 99999
Range
Display Decimal N/A Number of digits to display after 0to5
Places decimal point.
Units N/A Text to display for EU 6 characters
DEV Bar N/A Deviation Bar Range on the —99999 to 99999
Range (EU) Operator Interface
Limiting SP High Limit 12 Setpoint High Limit Value - —99999 to 99999
prevents the local and remote
setpoints from going above the
value set here.
SP Low limit 13 Setpoint Low Limit Value - —99999 to 99999
prevents the local and remote
setpoints from going below the
value set here.
SP Rate Down | 15 Setpoint Rate Down value - when 0 (off) to 9999 (eu/min)
making a setpoint change, this is
the rate at which setpoint will
change from the original setpoint
down to the new one.
SP Rate Up 16 Setpoint Rate Up value - when 0 (off) to 9999 (eu/min)
making a setpoint change, this is
the rate at which setpoint will
change from the original setpoint
up to the new one.
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ALARMS tab

OMOFF Function Block Properties

Mo Alarm |_

o Ao [

o s [
o Ao [
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Table 72 ON/OFF Alarm tab configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Function
Alarm 1 Setpoint 1 20 Alarm 1 Setpoint 1 Value - thisis [ —99999 to 99999 in
the value at which you want the Engineering Units
alarm type chose below to activate
Type N/A Alarm 1 Setpoint 1 Type - select Selections:
what you want Alarm 1 Setpoint 1 NO ALARM
to represent. PV_HIGH
PV_LOW
DEV_HIGH
DEV_LOW
SP_HIGH
SP_LOW
OUT_HIGH
OUT_LOW
Setpoint 2 21 Alarm 1 Setpoint 2 Value Same as
Alarm 1 Setpoint 1
Type N/A Alarm 1 Setpoint 2 Type Same as
Alarm 1 Setpoint 1
Alarm 2 Setpoint 1 22 Alarm 2 Setpoint 1 Value Same as
Alarm 1 Setpoint 1
Type N/A Alarm 2 Setpoint 1 Type Same as
Alarm 1 Setpoint 1
Setpoint 2 23 Alarm 2 Setpoint 2 Value Same as
Alarm 1 Setpoint 1
Type N/A Alarm 2 Setpoint 2 Type Same as
Alarm 1 Setpoint 1
Alarm Hysteresis | % 28 Alarm Hysteresis in % 0%to5%
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Example

Figure 63 shows a Function Block Diagram using an ON/OFF function block.

Al 1
0104

@ FAIL j=m

ONOFFZ z2
OMOFFOOZ
m= RSP ISP (=
m= TRY ALY =
w= TRC ALZ fem
== S

w= MIREQ] MODE f=m
BCO

(iluics 3
-[0s02

Figure 63 ON/OFF function block example
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20R Function Block

Description
The 20R label stands for the inclusive OR (2 Inputs) Boolean logic function.

. OR101 W out . OR102 W out
(= =l (= =l
R i
Fast Logic

This block is part of the Logic and Fast Logic categories.

Function

Monitors two digital input signals (X, Y) to set state of digital output signal (OUT).
o If X =OFF and Y = OFF, then OUT = OFF.
e If X =ON and/or Y = ON, then: OUT = ON.

Input
X = First digital signal.
Y= Second digital signal.

Output
OUT = Digital signal controlled by status of input signals

Block properties

Logic Block Properties E
Mumber 101
Cancel |
Order 1
 Inevert Input
iin
2

Double click on the function block to access the function block properties dialog box.
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Input state

You can invert Input 1 or input 2 or both. If the input is inverted, an input line that is ON is seen as OFF.
(“N” appears on Icon next to the inverted input.)

OR101 1

Example

Figure 64 shows a Function Block Diagram using a 20R function block.

This is a basic series-parallel circuit. If Limit Switch 1

(LS1) is ON and Limit Switch 2 (LS2) is ON, or LS1 LS2 SOL 1
if pushbutton PB1 is ON, then Solenoid 1 is turned ON, | | O—
otherwise it is OFF. Note “power flow” can be delivered |

in either of two paths to the solenoid. PB1 Coil

Equivalent Boolean Logic Expression
AND Symbol OR Symbol

A=LS1, B=LS2 A—AND v/
C=PB1, D=Output B — D (A*B)+C=D

. C Limit Switch - L5 SaLA
Hcgoo Loglc (=1h] 1 ANDG 4 ORS 5 (s]nl<} g
0804 -| |- Mg fr—— = F—_ = = N, () 0701
This uses a basic 2 Input AND block Limit Switch - L2 b o
and a 2 Input OR block. oz 2
6 Function blocks are used. Pushbutton - PE1
DIz 2
0803 -| |- i,

Figure 64 20R function block example
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40R Function Block

Description

The 40R label stands for the inclusive OR (4 Inputs) Boolean logic function.

OR103 1
A= Lo OUT

W2 - QR
B
4 e

This block is part of the Logic and Fast Logic categories.

Function

A=
Ly N
2l e
24 e

QR0

Fast Logic

Turns digital output (OUT) OFF when inputs X1 through X4 are OFF. Thus,

o Ifinput X1 or X2 or X3 or X4 is ON, then: OUT = ON.
« If all inputs are OFF, then: OUT = OFF.

Input
X1 = First digital signal
X2 = Second digital signal
X3 = Third digital signal
X4 = Fourth digital signal
Output

OUT = Digital signal controlled by status of input signals

Block properties

 Logic Block Properties [
ek
Humber 10 P
_ et |
Gedar 1
— et tagrdt

£

H@

3

47

Double click on the function block to access the function block properties dialog box.

1

L OUT
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Input state

You can invert Input 1, 2, 3, 4, or all. If the input is inverted, an input line that is ON is seen as OFF. (“N”
appears on the Icon next to the inverted input.)

ﬂ ATTENTION
Unused Inputs default to 0.

Example

Figure 65 shows a Function Block Diagram using a 4OR function block.

Output = X1 or X2 or X3 or Zt

iz 2
g0t -] |- OR1 1
—-_I_z_u__—_.
EWENT 2 322 e

LE1 e
XA ey

Figure 65 40R function block example
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80R Function Block

Description

The 8OR label stands for the inclusive OR (8 Inputs) Boolean logic function.

This block is part of the Logic and Fast Logic categories.

Function

AT
W e
e
¥4 e
PN
B o
¥ o
HO e

OR10:5

1

L= QLT

OR106
LA

Mg N

23
4 e
25 e
b o
T o
2O o=

Fast Logic

Turns digital output (OUT) OFF when inputs X1 through X8 are off, thus:

Input

L QLT

o If input X1 or X2 or X3 or X4 or X5 or X6 or X7 or X8 is ON, then: OUT = ON.

« If all inputs are OFF, then: OUT = OFF.

X1 = First digital signal

X2 = Second digital signal

X3 = Third digital signal
X4 = Fourth digital signal
X5 = Fifth digital signal
X6 = Sixth digital signal

X7 = Seventh digital signal

X8 = Eight digital signal.

Output

OUT = Digital signal controlled by status of input signals
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Block properties

Double click on the function block to access the function block properties dialog box.

Input state

Logic Block Properties

-~ Block

Mumnber 105

Order 1

— |nwvert Input

1
20
3r
4V
5
6
7
iv

[ ]
Cancel |

You can invert Input 1, 2, 3, 4, 5, 6, 7, 8 or all. If the input is inverted, an input line that is ON is seen as
OFF. (“N” appears on the ICON next to the inverted input.)

ORAOS

=

R PgRRQ

=

1

A

CAUTION

Unused Inputs default to 0.
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Example

Figure 66 shows a Function Block Diagram using an 80R function block.

Output = X1 or X2 or X3 or X4 or X5 or X6 or X7 or X8

iz 2
oEaa | |- o
OR 1
DIz 3 —
I A -

0602 -| | — e

S 4 EWENT 2 52 e

0603 - |- -, 28 e 1y
Lsl 20
Lsz e

A

B ey

Figure 66 80R function block example
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PB Pushbutton Function Block

Description
The PB label stands for the inclusive Pushbutton.

PE10Z 1
FE10Z
F1 o
Fz (o
Fz (o
Fa {0

This block is part of the Logic category.

Function

Provides the interface from the operator panel to the logic functions of the controller. Provides a one-shot
logic ON in response to pressing the corresponding function key on the operator interface.

This selection lets you configure the Pushbutton function display that will provide the interface to the four
logic operator keypad keys (F1 through F4). You can do this for up to four Pushbutton blocks giving you 4
groups (total 16 pushbuttons) that can be set up for selection on your display buttons (1-8).

When you select a pushbutton group on a display button (1-8), the operator interface will display the
pushbutton function group screen and buttons F1-F4 on the operator interface will display the information
that has been set up for that group.

PUSHBUTTON GROUP
20:49
TAG45678 FUNCTION DESCRIP [
STATE1
TAG45678 FUNCTION DESCRIP [
STATE1
TAG45678 FUNCTION DESCRIP [
STATE1
TAG45678 FUNCTION DESCRIP [
STATE1

Pushbutton Function Group Screen

Output

F1 = Provide 1 shot logic ON in response to pressing Pushbutton F1
F2 = Provide 1 shot logic ON in response to pressing Pushbutton F2
F3 = Provide 1 shot logic ON in response to pressing Pushbutton F3
F4 = Provide 1 shot logic ON in response to pressing Pushbutton F4

Configuration

Double click on the function block to access the “Pushbutton Display Configuration” dialog box.
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Configuration procedure

Follow the procedure in Table 73 to configure the Pushbutton Function Groups.

Table 73 Pushbutton function group configuration

e There are four pushbuttons that can be configured for
each block.

You can assign just a label for the display using the
Output descriptor.

You can also select signal tags from the “Signal Tag
List” if you require a feedback signal to be shown on the
pushbutton display.

e Enter the Tag Name Text in the appropriate field.

M are:

FE102

« Enter the Group Title Text in the appropriate field.

Graup Title (24 max)

|PE120

The “Signal Tag List” field shows all the Signal Tags that
have been configured on the Function Block Diagram.
Select “All Signals”, "Analog Signals”, or “Digital
Signals”.

+ To Add a Digital Signal tag to a Pushbutton
location:
Click on a signal tag in the list, then click on
“Insert/Replace”. The selected Signal tag will be
placed in the next available position in the “Signal
Tags/Descriptors” field.

+ To Insert a Digital Signal tag to a Pushbutton
location:
Select a position in the “Signal Tags/Descriptors”
field., then click on INSERT. (You must click in the
first column of the Selected Signal Tag list to select a
row.) The selected Signal tag will be placed in the
position chosen, and other signal tags will move
down as required. You may only insert to the
occupied portion of the list. An attempt to insert to
any empty row will place the new item in the first
empty row.

Signal Tag List

" Al Signals
" Analog Signals
+ Digital Signals

ALARM 1
ASLARM 2

Inzert / Replace >
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Function Blocks - PB Pushbutton Function Block

The selected Signal Tag will be placed in the “Signal
Tags/Descriptors” field

 Repeat selection for up to 4 Pushbuttons. Signal Tags / Descriptors
« To delete a selected Tag, click on the position of the g”” Fezdbezs Sl Sl Dz g 3
tag and click “Delete”. F2
F3
F4
Delete Signal E dit D' escriptar

e To Add or Edit and output descriptor to the display,
click on the “Bttn” number and then on “Edit
Descriptor” and type in the descriptor in the Edit field.

» Click “OK".

You can assign Pushbutton Configuration Groups
to Display Buttons, refer to Display Buttons (1-8)
Configuration in the Process Control Designer
User's Guide.

Example

Figure 67 is an overview of a pushbutton configuration.

Pushbutton Display Configuration
D (am . PUSH-BUTTON GROUP
Mumber. 103 Order: 3 |
£ Al Signals
© Analog Signals Group THle (24 max]
& Digital Signale ‘ [FuMP STeTUS ‘
PUMP #1 Signal Tags / Descriptars
Btn | Feedback Sigral | Button Descriptor ]
F1 PUMP #1 PUMP MASTER
F2 PHP LS
F3
F4
Signal Source - Black 102 Output 2
e B Tag Hame
Insert / Replace ~> Desciptor [Pume T Master
i Cancel
Oif Label [0FF
ﬁ [ FUMP1 ] <:| O Lael [N
Canca
TGFFI05 4 .
PE10Z 3 B bows 2
F1 toggles DO2 alternately L = o LTS a T MESRREZ VTN Soll Digital Signal Propertiss - Signal Tag 2
On and OFF F2 lo o RESET G Signal Sovie - Blosk 104 Dutput 2
il ) Digital output
v Toggle Flip/Flop g P TagName
-0
Descrlplori
" . . MBS Off Lael {OFF
Confirmation Digital Input £ %5, () 000000 [ FMP 115 ] <:|
(Optional) : o D Lkl [ON
Figure 67 PB function block example
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PDE Peer Data Exchange Function Block

Description
The PDE label stands for Peer Data Exchange.

PLE10A 1

NO_SCAN o

NO_CONN o
o AEY RO b
o AEY2 RDZ fm
o “EY3 RD3
o “Evd RO b
- RDS5
= R ROG
= RS ROT b
iR RDE b

—

This block is part of the Communications categories.

Function

A communications function block that allows interconnecting controllers with Ethernet media and
networking devices communicate with each other.

It requires one block per controller; up to 32 controllers maximum. It supports up to
8 Read and 4 Write parameters. By connecting PDR and PWD blocks, a PDE communication block can
support up to 70 peer exchanges with each peer controller.

The block does not support forcing, but will allow data writes to any of its inputs.

Inputs
EV1 through EV4 - [ON] - data value written per scan
WR1 through WR4 - Values to be written to the selected controller
Attention: The block does not support bit packing and single bit writing.

If the register is an integer type, the floating point input will be rounded up prior to the address register.

Outputs
RD1 through RDS - last read value from the selected controller.

NO SCAN - ON = device is not receiving updates from peer
OFF = device is receiving updates from peer

NO CONN - ON = cannot connect to peer device
OFF = Good connection, Peer found.
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Block Properties

Double click on the function block to access the function block properties.

Block properties

Double click on the function block to access the function block properties dialog box.

Dialog box structure

The PDE properties dialog box is divided into 3 tab cards

GENERAL
READ
WRITE

Click on the tab to access the properties for that tab.

GENERAL tab

Table 74 PDE General tab configuration parameters

Parameter Index # Parameter Description Value or Selection

Peer N/A Name of the Peer Enter the peer controller name in the
Controller controller for this block active field. 12 characters max.
Name

Scan Rate N/A Set to equal to or Click on radio button to select

for Reads greater than 2X the

analog cycle scan rate
of the peer device.
Scan rate selection for
reads:

0.25 seconds

0.5 seconds

1.0 seconds

5.0 seconds
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READ tab
Table 75 PDE Read tab configuration parameters
Parameter Index # Parameter Description Value or Selection
Read Signal | N/A Activates the RD1 Click on selection box for the pin number.
through RD8 pins for
reads.
Signal N/A Signal Tag number that Enter a tag number from the report.
Number appears on the Tag . .
Information Report. You can also use the "Find a Signal
tag" procedure to find the Signal Tag
See "Tag Information number.
Example".
Use Last N/A Use the last known Click on selection box for the pin number.
Value value for when the
associated data
connection is invalid.
Failsafe 41 Failsafe value for when Enter a failsafe value.
Value through the associated data
48 connection is invalid.
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WRITE tab
Table 76 PDE Write tab configuration parameters
Parameter Index # Parameter Description Value or Selection
Write N/A Activates the WR1 Click on selection box next to the pin
Variable through WR4 pins for number.
writes.
Variable N/A Variable number that Enter a variable number from the report.
Number appears on the Tag . .
Information Report. You can also use the "Find a Signal
tag" procedure to find the variable
See "Tag Information number.
Example".
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Example

The problem that is being addressed is to control a PID in Unit 2 from a recipe and OI located on unit 1.

Example 1: Sirmple Peer Block. Imports signals from UNIT2 and sends ON and OFF button state fram Q1.

Fush Button Evenk aresentto Unit2 using Peerwrites.
Feer data exchange provides automatic confirmation of

events.

Mote that an or conditionis requiredto generate awrite

event signal to initiate the datatransfer. POE1O 5 DecodeofPeers Modesignals allows enume ration of Mode

information into asingle analogvalue.
UNIT 2
RO _SCAN [F=——[ NO DATA]
MDFLIO? i}

PBI06 2 ORIDS g HO_CONN j-=——[ NOP EER] ]
Flls—[aumo]  auTo >— = IS ) | RO e w ODE AUTO f [ 20T ]
F2lo——[MaN]  maN — LORCP —o- “EWZ 1) Se— ) Y 1] MAN Fo——[ uzmeN]
Fid fm——[L0CAL] LOCAL 5—er LORCP —=- "EWd RO fmte———[ UZ0OUT ] IMAN = UZIMAN ]
Fél=— [REM]  REM >—=- LORCP = “EWf4 11T SS— YNYT I I Pe—T TN

o ] Rt ROS fs (1128102 ]
———= I B2 RDG e[ 1J2AIFAIL] LOCAL Ho—— U2I0CAL ]
F1}=—[LDRCP]
file nosniioa 4 —s= Il B3 RO7 fmte————[ UZAOF AIL] REM f=——[ UZREN]
R RD8 b [U35P] -
Fala AUTD >—= “AUTO MDRQO
Fife= MAN —a “MAN Impaort(read) of peers control data allowitto be includedin
localdisplay groups.
LOCAL 3= *0CAL plavareup
REN >——==-"REN
WWARDOZ
WA RO
WARDDY .
UZRSP [Rgp) Fignall?
RCP115 1 RSP i imported by a PDE block residingin Unit2
= | uzingsignalMumber17.
REENUN e Uze peerdata imports for instances where action
LORCP —s- LD iz required by the peer ifthe data connectionis lost
arwhen there i no eventsignalthat allowe for a write.
Multiplewrite data items will be ransferred and maintained
az a zingledata h hen tiedto a eventsignal.
Here WARDO1 WARDOS andVARDODS are sentwhen anew
recipe i selacted.
POEIDS +
UNIT1
NO_SCAN Ho——[ UHNOSCAN]
NO_CONN =
e “Eifl RO1 fes [ LHRSF ] SignalTagHumbers can be viewed from
" File Menu/f Print Report(Preview) f FBD= § Tag
= ROZ o UIRSR & beitg mpored fom Unit 1 = sigral 17. Anoa i Information. SignalNumbers are annotatedhere
o= “EM3 RD3 fse . 10101 for reference.
The 152 ofa RO sgual here abows adetan bt uahe
== "Eifd RO fse o be asserted when the data conection & 1ot aaibbk.
Pl niFaIL) .
e R RD5 L Signal
o-DE WARN o
e RZ RDG L
R RO?
= ~ [P4] Signald
e R RDE fse
P01 1
PID101
UIREP RSP nsp [nsr] Signal11
e F P Allfm—[alaRN] Signal1
e TRY Alibem——[a10RN2] Signal2
- TRC DIRECT {3
Variable? gpg e BS
“ariable2 g peo >..—-SU1II ATl =
Variablel yoDEREQ NORQI MODEfe— yzpipmp]  Signal®
BCI BCO
“ariable1 is usedas atargetwhich is written by Unit 1 to “1 ™~
when a modeis selected uzing push buttons on the operator
interface. [FIOOUT] Signals
A01od 3
ooz
FAllbs—ra0Fall] Signal 7
[OUT] Signalg
Figure 68 PDE Function Block Example
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PDR Peer Data Read Function Block

Description
The PDR label stands for Peer Data Read.

FPLRAOZ 2

RD
RL2
RDZ
RD4
RDG
RDG
RL7
RDS
RDQ
RL10O
RL14
RD12
RD13
RL14
RD15

ROE
This block is part of the Communications categories..

Function

A Peer Data Exchange block that expands the Read capability of the PDE function block to 16 additional
points.

Multiple blocks may be connected to the same PDE function block.

The PDW Write block has 16 outputs. The Peer Data Exchange destination for each of the 16 input can be
configured.

Inputs

RD1 through RD16 - Values to be written to the selected peer controller

Outputs

None

Block Properties

Double click on the function block to access the function block properties.
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Configuration Parameters

Peer Read Properties El

Edit Output Fins

Pin |Read Signall Signal Numberl Use Laszt Valuel Failzafe Walue |
[yl 0

RDZ2
RD3
RDd
RDS
RDE
ROV
RDE
RD3
RD10
RO
RO1Z2
RD13
RO14
RD15
RO1E

1 e e e i i
S e e e i

L e Y e e e e e e e e R e o

Cancel

Edit Output Pins

Parameter Index # Parameter Description Value or Selection

Read Signal | N/A Activates the RD1 through Click on selection box next to the pin
RD16 pins for reads. number.

Signal N/A Signal Tag number that Enter a tag number from the report.

Number appears on the Tag .
Information Report. You can also use the "Find a

Signal tag" procedure to find the
See "Tag Information Signal Tag number.
Example".

Use Last N/A Use the last known value for Click on selection box for the pin
Value when the associated data number.
connection is invalid.

Failsafe N/A Failsafe value for when the Enter a failsafe value.
Value associated data connection
is invalid.
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PDW Peer Data Write Function Block

Description
The PDW label stands for Peer Data Write.

F D 0 3

o= BV
o= MEWE
[= Sl =LY
o= “EWG
o= MEWE
o= MEVE
o= MEWT
o= “EWE
= IR

== URZ

m= URS

= IR
= WS
= UWRE
- URT

== IR

This block is part of the Communications categories.

Function

A Peer Data Exchange block that expands the Write capability of the PDE function block to 8 additional
points.

Multiple blocks may be connected to the same PDE function block.
The PDW Write block has 8 outputs. The Peer Data Exchange destination for each of the 8 input can be

configured.

Inputs
AEV1 through EV8 - Event Inputs to trigger write on rising edge.

WR1 through WRS - Values to be written to the selected peer controller

Outputs

None

Block Properties

Double click on the function block to access the function block properties.
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Configuration Parameters

Edit Input Pins
Parameter Index # Parameter Description Value or Selection
Write N/A Activates the WR1 through Click on selection box next to the pin
Variable WRS8 pins for writes. number.
Variable N/A Variable number that Enter a variable number from the
Number appears on the Tag report.
Information Report.
You can also use the "Find a
See "Tag Information Signal tag" procedure to find the
Example". variable number.
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Pl Pulse Input

Description

The PI label stands for Pulse Input.

Pl1102 2
000000

&= HOLD FAIL

== RFRES FREI

OWFL

b 0o d

o= *RST RATE

—

Function

Inputs

This function block reads pulses from a single input channel on a Pulse/Frequency/Quadrature input
module. It measures quantity by scaling the number of pulses to engineering units (EU). It measures rate in
engineering units by dividing number of pulses by time. The preset values, reset, preset action, and hold
flags are sent to the module and the module responds with accumulated pulse counts, preset indicator
(PREI) (when preset value is reached), counter overflow indicator (OVFL), and FAIL. The block converts
the accumulated pulse count to EU

HOLD = A Boolean value when set to ON holds the EU count (OUT) at its current value.

RPRES = Remote preset value (in EU). When OUT reaches this value (or the local preset value) PREI
turns ON.

ARST = An OFF to ON transition resets the module’s pulse counter and the block’s OUT to zero. It also
clears the FAIL, PREI and OVFL flags.

Outputs

FAIL = Failed Input Indication. A Boolean value that turns ON when the Pulse/Frequency/Quadrature
Input module reports a failure. This is cleared by the ~RST input.

PREI = Preset indicator. OFF [0] when OUT = less than the local or remote preset value, ON when the
count (OUT) reaches the local or remote preset value. The hardware module determines the state of the
PREI output. Note: due to the delay in messaging and the responsive time of the module, there can be a lag
between the PREI output of the function block versus the DO on the module. This lag can be as much as 1
scan cycle. PREI is cleared by the *RST input. A preset value of 0 effectively turns off the Preset allowing
the counter to count continuously until held or reset.

OVFL = Overflow flag. This turns ON when the counter on the module is full. This is cleared by the
ARST input.

RATE = Rate in EU/Time Period. Input pulses are counted over a specified Sample Time and scaled to
EU/Second, EU/Minute or EU/Hour.

OUT = The accumulated Engineering Unit (EU) count. The forcing of OUT is permitted within this block.
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Hints

If it is necessary to turn off a device when the pulse counter is placed in HOLD, it is recommended that you
also tie the source of the input HOLD signal to a DO block. The DO block would then control the On/off
State of the device.

Configuration Parameters

Table 77 Pulse Input Configuration Parameters

Properties Group

Parameter

Index #

Description

Value or Selection

Block

Order

N/A

Execution Order for
Block.

Read Only. To change

block order, right-click on a
Function Block and select

Execution Order.

Address

Rack

This is the rack
address of the PFQ
module.

Enter a value: from 1 to

5.

Module

Module address of
the PFQ module.

Enter a value: from 1 to
12.

Channel

Channel on selected
Module.

Enter a value: from 1 to

4

Pulse Weight

Pulses per EU

Example: if
measuring gallons
and if 100 pulses = 1
gallon, enter 100.

Rate

Sample Time

The output RATE is
calculated by
counting number of
pulses per Sample
Time and scaling it to
EU/Time Period.
Sample Time is a
rolling window of
time (updated each
scan cycle) used to
count pulses. The
longer the Sample
Time the smoother
the rate output and
the longer it will take
to change; the
smaller the Sample
Time the noisier the
rate output but the
quicker the
response.

Enter 0-60 seconds using

0.5 sec. intervals.

Time Period

Time unit used to
scale the rate from
pulses per Sample
Time to:

EU per Second, or
EU per Minute, or

Select Per Second, Per
Minute, Per Hour
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Properties Group Parameter

Index #

Description Value or Selection

EU per Hour

Preset Use Remote

pin in EU.

Uses RPRES input Click to select.

Use Local

Uses local preset Click to select. Enter
countin EU. value. Enter 0 for no alarm
indication on PREI (there
are no limits).

Preset Output Latched Until
Action Reset

The PFQ module output
transistor latches ON until
reset. PREI latches ON
until PFQ module
acknowledges the reset.

Momentary

The PFQ module output
transistor turns ON for 1
second. PREI turns on for
approx. 1 second. Counter
is reset to zero and count
continues.

Example

Fl101

020101

o= HOLD

UHITFSET RFRES FREI =
REETUNIT *RST RATE

Preset and output

[UNITS]

in Engineering Units

1

FAIL -2

Latch owtput ON wihen units
output edquals preset value until
reset

LoO103 z2

OWFL =2

o= -1 010401

FAIL

=m——[ UNITRATE ]

Figure 69 PI function block example
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POUT Pulse Output

Description

The POUT label stands for Pulse Output.

POUTA01 1
000000
o= EMABL  FAIL =2
o= “START #FLS
w= #PULSES
B= START CONT.

—

Function

Inputs

This function block generates a pulse train of a specified number of pulses following a start instruction. The
pulse frequency is selectable. The output controls an output transistor on a Pulse/Frequency/Quadrature
module. The number of pulses remaining following a start instruction is provided on the output pin.

ENABL = Boolean value when ON enables the block, OFF disables the block. No connection defaults to
enabled.

ASTART #PLS = Start # of pulses. An OFF to ON transition starts the pulse train output specified by
#PULSES. (Unless START CONT. = ON)

#PULSES = Number of pulses in the pulse train triggered by ~"START #PLS.

START CONT. = Start Continuous Pulse Train. When START CONT. = OFF the output pin value is
number of pulses remaining. When START CONT. = ON the module’s output is a continuous pulse train
and output pin value is zero. START CONT. = ON gets priority over a counted pulse train triggered by
ASTART #PLS.

Outputs

FAIL = Failed Input Indication. A Boolean value that turns ON when the Pulse/ Frequency/ Quadrature
Input module reports a failure.

OUT = When START CONT. = OFF, output pin value is number of pulses remaining and the module
outputs the number of pulses. When START CONT. = ON, output pin value is zero and the module outputs
a continuous pulse train.
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Configuration Parameters

Table 78 Pulse Output Configuration Parameters

Properties Group | Parameter Index # Description Value or Selection
Block Order N/A Execution Order for Read Only. To change
Block block order, right-click on a
Function Block and select
Execution Order.
Address Rack 0 This is the address Enter a value: from 1 to 5.
of the selected Rack.
Module 0 Address of selected Enter a value: from 1 to 12
module (must match
model selection
guide)
Channel 0 Channel on selected Enter a value: from 1 to 4
Module. The use of a
particular output
channel will render
the particular input
channel unusable.
Pulse Train Frequency 1 Output frequency of Enter a value: 25Hz —
Parameter the pulse train. 10kHz.
Pulse width = 0.50 x
(1/frequency)
Range: 0.05ms —
20ms
Failsafe Immediate Off 3 Pulse stops and Click on Radio button to
output immediately select
goes off.
Finish Pulse 3 Pulse train finishes Click on Radio button to
then output goes off. select
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Example

SETPOINT
FOUTA10 10
' 010101

Swi07 7
HSEL104 4

o= ENABL  FAIL
———

(OO0 et > o ASTART #PLS
DELAY = LI— #PULSES
i =~ START CONT.
scE101 1

Apply gain to the setpoint to 1
develop quantity of pulses K SUB103 3 ORADS g OFDTi08 9
— j p—= RST - DELAY

[ ] FOUTA11 11

TAHD10Z 2 —i— 010102
LSEL10S o= ENABL  FAIL
e . START #PLS

ABS106 g| ——0=~

T —==#PULSES

I I o~ START CONT.
| S
Figure 70 POUT function block example
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PID Function Block

Description

The PID label stands for Proportional, Integral, Derivative (3-mode) control action.

INPUT - PV

OTHER INPUTS +| OTHER OUTPUTS

FID110 1
FID410

Remote Set Point Signal (Eng. unit or %)—> ==ksF  WsF==  \Working Set Pointin EU
Feed Forward value in % ———> = Fff¥ AL Alarm 1 Digital Signal
Output Track value in % —————— > == TRV ALz ko Alarm 2 Digital Signal
Output Track Command (ON/OFF) —> == TRt BIRECT = Dijrect/Reverse Indication
Remote Bias Value for Ratio PID ——> == BIas
Switch Inputs (from SWO on LPSW function block) 3 e S aTifo  Autotune Indicator (ON = Autotune in progress)
External Mode request (from MDSW block—» __ izral mope s  A/M Output & Setpoint Mode  indication (to MDFL block)

Back Calculation Input (for Cascade controll— __ ge; appl. Back Calculation Output (for Cascade control)
e
CONTROL OUTPUT

This block is part of the Loops category.

Function

Inputs

Provides Proportional (P), Integral (I) and Derivative (D), (3-mode) control action based on the deviation or
error signal created by the difference between the setpoint (SP) and the Process variable analog input value
(PV).

It provides two digital output signals for alarms based on configured parameters.
The PID function block provides for Feedforward, Cascade, and Ratio control.
Automatic tuning with Fuzzy Logic Overshoot Suppression can be configured.

Digital inputs may be used to set control mode, select the setpoint source, change control action plus other
discrete actions.

For examples of PID Control, refer to:
Basic PID Configuration
Duplex Control
Cascade Control
Ratio Control
Cascade Control of Boiler Drum Level
Cascade Control of a Boiler Drum Level - 3 Element Feedwater Control

PV = Process Variable Analog Input value in Engineering Units to be controlled
RSP = Remote Setpoint Analog Input value in Engineering Units or Percent to provide external setpoint

FFV = Feedforward value in percent. The Feedforward value is multiplied by the Feedforward Gain, then
directly summed into the output of the PID block.

TRYV = Output Track value in Percentage (PID Output = TRV Input when TRC = ON.)
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TRC = Output Track Command [ON, OFF] (On -Enables TRV.) (Mode = Local Override)
BIAS = Remote Bias value for Ratio PID

SWI = Switch Inputs (from SWO on LPSW function block)
0 = No Change
1 = Initiate Autotuning
2 = Change Control Action
4 = Force Bumpless Transfer
8 = Switch to Tune Set 1
16 = Switch to Tune Set 2

MDRQI = External Mode request (typically connected to the MDRQO output of a MDSW function block
that encoded discrete switch inputs).

0 = No Change

1 = Manual Mode Request

2 = Auto Mode Request

4 = Local Mode Request

8 = Remote Mode Request

BCI = Back Calculation Input (for blocks used as Cascade Primary)—See ATTENTION 2.

Outputs
OUT = Control Output

WSP = Working Setpoint in Engineering Units for monitoring
AL1 = Alarm 1 - Digital Signal

AL2 = Alarm 2 - Digital Signal

DIRECT = ON = Direct; OFF = Reverse

ATI = Autotune Indicator (ON = Autotune in Progress)

MODE = Loop mode status (typically connected to the Mode Flags block for encoding). Value indicates
modes as follows:

0.0 RSP AUTO

1.0 RSP MAN

2.0 RSP Initialization Manual (See ATTENTION 1)

3.0 RSP Local Override (See ATTENTION 1)

4.0 LSP AUTO

5.0 LSP MAN

6.0 LSP Initialization Manual (See ATTENTION 1)

7.0 LSP Local Override (See ATTENTION 1)

BCO - Back Calculation Output (for blocks used as Cascade Secondary)—See ATTENTION 2.
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ﬂ ATTENTION
1.  When a request to change from Auto to manual is received and:
— the request comes from the operator Interface, the request is ignored.

— the request comes from the Mode Switch (MDSW) function block, the request is retained
and when leaving the Initialization Mode or Local Override Mode the loop will go to
manual.

2. BCO output is provided for applications where the block is used as a cascade secondary.
BCl input is provided for applications where the block is used as a cascade primary. When
the BCO output of a secondary loop is connected to the BCl input of a primary loop,
bumpless transfer is achieved when the secondary is switched into remote setpoint (i.e.,
cascade) mode. In addition, the primary loop is prevented from reset windup when the
secondary is de-coupled from the process. The secondary is de-coupled from the process
when it is in local setpoint mode or manual output mode or has reached a setpoint or
output limit or is integral limiting because of its BCl input. For example, see Figure 73.

Operation details

The PV Hi/Lo range values configured in the PID-Range/Limit Tab determine the points at which the block
status changes to a fail condition, driving the output to the configured failsafe value. There is no dead band
for these PID block limits. To prevent the loop from going to failsafe, the user can adjust the PV Hi/Lo
settings to allow for slight variations of the PV value from an Al channel that operates at or near these
limits. Additionally, if the PV value exceeds the configured limits, the PID block will indicate a PV out of
range status and will cause the bad block pin of the system monitor block to energize.

When the control mode is switched from Manual to Automatic, the mode switchover is bumpless and the
PID loop's integration time is set to zero. Control Action is then determined by the control loop
configuration and tuning.

In version 4.X controller firmware, the system default is set to cause a manual mode to override the Track
command; the user has the option to change this setting in HC Designer to allow the Track command to
override the Manual mode output. This action is a master setting and cannot be configured per loop.

When the output of a PID loop is driven to the Hi or Lo Output limit, the integral value is clamped to
prevent reset wind up.

Block properties

Double click on the function block to access the function block properties dialog box.

Dialog box structure

The PID properties dialog box is divided into 7 tab cards

GENERAL
START/RESTART
RSP
RANGE/LIMIT
TUNING
ACCUTUNE 111
ALARMS

Click on the tab to access the properties for that tab.
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GENERAL tab
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Table 79 PID General tab configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Group
Block Order N/A Execution Order Read Only. To change block order, right-
click on a Function Block and select
Execution Order.
Tag Name N/A 16 character tag name
Descriptor N/A Block descriptor
Control Algorithm N/A Control Algorithm PID A - is normally used for 3 mode
control. The output can be adjusted
Note: In PID B, step somewhere between 100 % and 0 %. It
changes in setpoint applies all three control actions -
will not bump the Proportional (P), Integral (I), and
output; the output will | Derivative (D) - to the error signal.
slew smoothly to the
new value. PID B - Unlike the PID-A equation, the
controller gives only an integral response
InPIDA,astep | to asetpoint change, with no effect on
change in setpoint will | the output due to the Gain or Rate action,
result in a step change | and gives full response to PV changes.
in output.
DUPA - like PID A but provides an
automatic method to switch tuning
constant sets for Heat/Cool applications.
DUPB - like PID B but provides an
automatic method to switch tuning
constant sets for Heat/Cool applications.
NOTE: With PID B or DUPB selection,
you will not be allowed to set RESET or
RPM to 0.00 (OFF). Reset must be
enabled.
Direction N/A Control Action DIRECT - PID action causes output to
increase as process variable increases.
REVERSE - PID action causes output to
decrease as process variable increases.
SP Tracking | N/A Setpoint Tracking None
Track PV - When control mode is
“manual”, local setpoint tracks process
variable.
Track RSP - When setpoint is “remote
setpoint”, local setpoint tracks remote
setpoint.
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START/RESTART tab

X]

PID Function Block Properties

General Start / Restart ] RSP ] Range / Limit] Tuning] accutune I ] Alarmsl

Permitted Iritial Mode Pawer-up Mode
Manual : [ i+ i+ Manual
Automatic ; v - " Retain Last Mode
Local 5F v i * LSP
Remate SP i~ - " Retain Last LSP/RSP
Pawwer-up Out Ikitial 5 etpoint Y alue
Failzafe out

0 [~ Use Initial LSP

Loop High Qutput Liniting

[ High Output Limit Overide Enable Delay Time tirs.
Ramp R ate i per Min,

Ok, | Cancel
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Table 80 PID Start/Restart tab configuration parameter

Modes and Permitted MAN 8 Mode permitted for the Manual
Setpoints Mode initial start and power u i
p AUTO 9 e, p P | Automatic
May select both, must select one.
Permitted LSP 10 | Setpoint permitted for Local Setpoint
Setpoint the initial start and Remote Setpoint
RSP 11 | power up mode.
May select both, must select one.
Initial Mode | N/A Mode at NEWSTART Manual
Newstart is the first Automatic
scan cycle following the | Select one
cold start of the
controller
Setpoint for | N/A Setpoint at NEWSTART | Local Setpoint
Initial Mode i
Newstart is the first Remote Setpoint
scan cycle following the | Select one
cold start of the
controller
Power up N/A Mode at power up Manual
Mode Retain Last Mode
Same mode (auto or manual)
Select one
Power up N/A Setpoint at power up Local Setpoint
Setpoint Retain Last LSP/RSP
Same Setpoint (LSP or RSP)
Select one
Power Up Power Up N/A Output at Power up LAST OUT - Same as at power down.
Out Out FAILSAFE - Failsafe output value.
Failsafe Out | 16 Failsafe Output Value -5 % t0 105 %
Initial Use initial 49 Use Initial Local Click on radio button to select
Setpoint LSP Setpoint
Value
Initial LSP 50 Initial Local Setpoint Enter Initial Local Setpoint Value
Value Value
High Output | Use Limit 51 High Limit Override Click radio button to select.
Limit Select Control -
Limit Value See NOTE 1
Delay Time 52 Delay Time for High Enter time in minutes to use TRV as the
Limit Output Select output high limit. See NOTE 1.
Ramp Rate 53 Ramp Rate for High Enter Rate in % per minute to ramp
Limit Output Select the default output high limit after
delay time expires.
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Note 1. When ON, the HiLimOvr parameter causes the meaning of TRC and TRV to be redefined for process
startup rate control. In this case, TRC set ON causes the algorithm to calculate a value to override the default output
high limit.

The initial value of the limit override comes from TRV. This value is held until the configured delay time expires.
A delay time of zero means delay indefinitely. In this case, the output high limit will track the value on TRV until
such time that TRC returns to OFF.

When the delay time expires, the output limit will ramp to the default configured value and the configured ramp rate.
When the ramped output limit equals or exceeds the default configured value, the output limit override status is set
OFF and the default value is used. A ramp rate of zero will cause immediate termination of the high output limit
override.

A transition of the TRC input to OFF at any time will terminate the output limit override function and restore the
limit to the default configured value. The TRC input must transition to OFF before the output limit override
function can be started again.
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RSP tab

PID Function Block Properties

Generall Start / Restat RSP ]Hange /! Limitl Tuning] Accutune [ ] .&Iarms]

Fiemate Setpoint Source and Urits

™ Use RSP Input [%)

™ Use L5PZ [EL)

Ratio / Bias [apply to RSP Input, not LSP2)

" Mo Ratio or Bias

Local Bias valus [EU) |0
Fatia |1

% Use Local BIAS >

" Use BIAS input

Cancel

o ]

Table 81 PID RSP tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Remote Setpoint Use RSP N/A Use Remote Setpoint in Click on radio button to select
Source and Units Input (EU) Engineering Units
Use RSP Use Remote Setpoint in Click on radio button to select
Input (%) Percent
Use LSP2 Use Local Setpoint #2 in Click on radio button to select
(EV) Engineering Units
Ratio/Bias No Ratio or N/A No ratio and bias applied Click on radio button to select
Bias to the function block
(RSP Input Only) Use Local Use Bias value selected Click on radio button to select
Bias on Tab Enter value at “Local Bias
Value” on tab.
Use Bias Use Bias value attached to | Click on radio button to select
Input an input to the block
Local Bias 46 Local bias value in Enter local bias value
Value (EU) engineering units —99999 to 99999
Ratio 45 Gain value for Ratio PID —20 to +20
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RANGE/LIMIT tab
PID Function Block Properties E|
Generall Start / Hestart] RSP Range / Limit l Tuning] Accutune [ ] .&Iarms]
Ranging Lirniting
P high range SP high limit (100
-
PV low range lui 5P o limnit
Ot high lirmit {109
Display Ot low fimit |5
i il
Decimal places 5P rate down [EL/Min] |0
nitz 5P rate up [EU/Min] |0
TagMame: |PID106
Llrits:
ak. | Cancel
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Table 82 PID Range/limit tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Ranging PV High 4 PV High Range Value —99999 to 99999
Range
PV Low 5 PV Low Range Value —99999 to 99999
Range
Display Decimal N/A Number of digits to display after 0to5
Places decimal point.
Units N/A Text to display for EU 6 characters
DEV Bar N/A Deviation Bar Range on the —99999 to 99999
Range (EU) Operator Interface
Limiting SP High 17 Setpoint High Limit Value - —99999 to 99999
Limit prevents the local and remote
setpoints from going above the
value set here.
SP Low 18 Setpoint Low Limit Value - prevents | —99999 to 99999
Limit the local and remote setpoints from
going below the value set here.
Out High 20 Output High Limit Value - is the -5 % t0 105 %
Limit highest value of output beyond
which you do not want the
automatic output to exceed
Out Low 21 Output Low Limit Value - is the -5 % t0 105 %
Limit lowest value of output beyond
which you do not want the
automatic output to exceed
SP Rate 41 Setpoint Rate Down value - when 0 (off) to 9999 (eu/min)
Down making a setpoint change, this is
the rate at which setpoint will
change from the original setpoint
down to the new one.
SP Rate Up 42 Setpoint Rate Up value - when 0 (off) to 9999 (eu/min)
making a setpoint change, this is
the rate at which setpoint will
change from the original setpoint
up to the new one.
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TUNING tab

ﬂ ATTENTION

Use of Tune SET 1 or 2 can be selected via input (SWI) from the Loop Switch block output
(SWO) or, in the case of DUP_A or DUP_B, automatically depending on the value of the
previous output (= 50 % or < 50 %).
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Table 83 PID Tuning tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Tuning Constants Prop Band 0 Proportional Band (PB) - is the 0.1to 1000
PB1 or percentage of the range of the
Gaint measured variable for which a
proportional controller will produce
a 100 % change in its output.
or
Gain 36 Gain - is the ratio of output change 0.1 % to 1000 %
PB2 or (%) over the measured variable
Gain2 | change (%) that caused it. ATTENTION: Enter
values for tuning set 1
and tuning set 2 in
100 % specified fields.
PB %
where PB is the proportional Band
(in %)
Reset 2 RESET (Integral Time) - adjusts the | 0.02 to 50.00
Minutes Reset1 controller’s output according to both
the size of the deviation (SP-PV)
or or and the time it lasts. The amount of
corrective action depends on the %ﬁtBbgr?Zg?Bd for
Repeats per 38 value of Gain. alorithm selections
Minute Reset2 i g '
The reset adjustment is measured
as how many times proportional
action is repeated per minute
(Repeats/minute) or how many
minutes before one repeat of the
proportional action occurs
(Minutes/repeat).
Rate Minutes 1 RATE action, in minutes affects the 0 or 0.1 t0 10.00
Rate1 controller’s output whenever the minutes
deviation is changing; and affects it
or more when the deviation is 0 =OFF
37Rate changing faster.
2
Feedforward Gain Feedforward 43 Applies Gain to the feedforward 0.0to0 10.0
Gain value (FFV). Feedforward Input is
multiplied by this value.
Manual Reset Manual 32 MANUAL RESET- is only —-100to 100
Reset applicable if you do not use RESET | (in % of Output)

(Integral Time)

Allows correction of output to
account for load changes to bring
the PV up to setpoint.
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ACCUTUNEIII tab

PID Function Block Properties

" Dizable

" Dizable

* Enable

Accutune Il Type

" Cycle Tuning

Py Adaptive Tuning

Tuning Criteria

&+ Mormal

" Fast

Dupler Tuning

" Manual
" Automatic

" Dizable

I¥ Enable Fuzzy Overshoot Suppression

General | Start / Restat| RSP | Range / Limit | Tuning Accutune I lAIarms]

5P Tuning Direction

& Up
" Dawn
5P Process
Fracess Gain 1
SF Tune Change 5

o]

Cancel |

Table 84 PID Accutune lll tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Accutune lll Type | Disabled N/A Disables Accutune llI Click on radio button to
select.
Cycle Tuning Tuning parameter values are Click on radio button to
derived from the process response select.
to the resultant action of causing
the PV to oscillate about the SP
value. ( Note 1 - Page 317)
SP Tuning Tuning based on the process Click on radio button to
response to a SP change. select.
(Note 2 — Page 317)
SP Tuning upP N/A The selection of either UP or Click on radio button to
Direction DOWN results in the SP Change select.
Down value added or subtracted from the
(For SP Tuning present SP value.
selection)
SP Process Process Gain | 16 Gain identification value for the Range is 0.10 to 10.0
(For SP Tunin process. This value is used to Normal value is 1.
lection g estimate the size of the initial output
selection) step for a SP Tune.
SPTune 57 This defines the value of the initial Range is: 5t0 15
Change output step change that is used as percent.
the target for process identification..
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PV Adaptive
Tuning

Disable

N/A

Disables PV Adaptive tune

Click on radio button to
select.

Enable

N/A

This method adapts a tuned
process to changing system
characteristics over time. When the
PV deviates from the SP by a
certain amount for any reason.
(Note 3 — Page 317)

Click on radio button to
select.

Tuning Criteria

Normal

N/A

Conservative tuning designed to
calculate critically damped tuning
parameter values that produce
minimal overshoot.

Fast

N/A

More aggressive tuning than
Normal, designed to calculate
under damped parameter values
providing faster control to the
setpoint but may have some
overshot.

Click on radio button to
select.

Duplex Tuning

(Active for
Algorithm DUPA
or DUPB on
General Tab with
Cycle Tuning)

Disable

Manual

Automatic

N/A

Disable -Duplex type tuning is
disabled and simplex type tuning is
used instead.

Manual - Tuning must be initiated
manually for each side. The
current LSP or RSP value is used
as the target SP for the desired
heat or cool side tuning. For the
heat side, the output cycles
between 50 percent and the high
output limit and for the cool side the
output cycles between 50 percent
and the low output limit. Tuning
values are calculated and stored
only for the side tuned.

Heat and Cool tuning are
sequentially performed
automatically. During the operation
of this tuning the target SP used is
the mid point between the high
output limit and 50 percent for the
heat side and the low output limit
and 50 percent for the cool side.
During tuning for each side the
cycling of the output results in the
PV oscillating around the target SP
value. From the data gathered
during the oscillations, tuning
values are calculated and stored for
each side. After tuning on both
sides is completed, the process SP
is returned to the value of the last
SP used prior to the initiation of the
tuning procedure.

Click on radio button to
select.
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Click on block to select

34 Fuzzy Overshoot Suppression minimizes overshoot after a

Enable Fuzzy Overshoot setpoint change or a process disturbance.

Suppression The fuzzy logic observes the speed and direction of the PV

signal as it approaches the setpoint and temporarily modifies
the internal controller response action as necessary to avoid
an overshoot.

There is no change to the PID algorithm, and the fuzzy logic
does not alter the PID tuning parameters.

This feature can be independently Enabled or Disabled as
required by the application to work with “TUNE” On-Demand
tuning.

ﬂ ATTENTION
Accutune 1l is an On-demand tune only. You must provide a 0 to 1 transition to start another
tuning cycle. The tuning will disturb the output to evaluate the tuning constants required.

Note 1: CYCLE TUNING - This tuning method uses the measured ultimate gain and period to produce
tuning parameter values. Cycle tuning does not distinguish between process lags and always results in gain
based on PV amplitude and calculates values of Reset and Rate based on time of the SP crossings (The
Reset value is always 4x the Rate value.) This method does not require a stable process initially and the
process may be moving. Cycle tuning is applicable to Three Position Step control and can be used for
integrating processes (level control).

Note 2: SP TUNING - When initiated the control loop is put into an initial temporary manual state until
the process characteristics are identified. This period may last up to a minute. During this time the Tune
status shows Not Ready, then an initial output step is made using the preconfigured size and direction
parameters along with the preset output value. The resultant process action is used to determine the tuning
parameters and once the process identification has completed, the loop is returned to automatic control.

Note 3: PV ADAPTIVE TUNING - This method adapts a tuned process to changing system
characteristics over time. When the PV deviates from the SP by a certain amount for any reason, the
adaptive tuning algorithm becomes active and begins to observe the resulting PV action. If the process
becomes unstable and oscillates, PV Adaptive Tuning eventually brings the process into control by retuning
parameter values (as needed) using a systematic approach defined by an expert based method of tuning
rules. Should the process not oscillate but be observed as too fast or sluggish, a different expert rules set is
applied to result in the slowing down or speeding up of the process by adjusting certain tuning parameter
values. This method continuously learns the process as PV deviations are observed and adapts the tuning
parameters to the process response.
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ALARMS tab
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Table 85 PID Alarms tab configuration parameters

Properties Group | Parameter Index # Parameter Description Value or Selection
Alarm 1 Setpoint 1 23 Alarm 1 Setpoint 1 Value | —99999 to 99999 in Engineering
- this is the value at which Units
you want the alarm type o
chose below to activate Within the PV range when alarm
type is PV or SP
Within PV span when alarm type
is DEV
-5 % to 105 % when alarm type
is output.
Type N/A Alarm 1 Setpoint 1 Type Selections:
- select what you want
Alarm 1 Setpoint 1 to NO ALARM
represent. PV_HIGH High PV Alarm
PV_LOW Low PV Alarm
DEV_HIGH High Deviation
alarm
DEV_LOW Low Deviation
alarm
SP_HIGH High Setpoint
alarm
SP_LOW Low Setpoint
alarm
OUT_HIGH High Output
alarm
OuUT_LOW Low Output
alarm
Setpoint 2 24 Alarm 1 Setpoint 2 Value Same as Alarm 1 Setpoint 1
Type N/A Alarm 1 Setpoint 2 Type Same as Alarm 1 Setpoint 1
Alarm 2 Setpoint 1 25 Alarm 2 Setpoint 1 Value Same as Alarm 1 Setpoint 1
Type N/A Alarm 2 Setpoint 1 Type Same as Alarm 1 Setpoint 1
Setpoint 2 26 Alarm 2 Setpoint 2 Value Same as Alarm 1 Setpoint 1
Type N/A Alarm 2 Setpoint 2 Type Same as Alarm 1 Setpoint 1
Alarm % 31 Alarm Hysteresis in % 0%to5%
Hysteresis
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Example 1 - Basic PID configuration example

Figure 71 shows a Function Block Diagram using a simplified PID Configuration (reference only) and its
basic Configuration.

Analog Input block

Remote Setpoint Input PID Block (Simplified)

Analog Variable- used to provide
a remote setpoint value.

Alarm Outputs (Digital Signal)

Analog Output Block

Figure 71 PID function block example
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Example 2 - Duplex control - PID with heat/cool (duplex) output

Use standard PID Function Block
+ Select PID A Duplex or PID E Duplex

+ Set to Reverse acting

+ UUse Tuning Constant Set #1 from 50% to 100% Heat Qutput
* UUse Tuning Constant Set #2 from 50 % to 0% Cool Cutput

Choose Cutput Types for Heat and Cool {Current/Current, Current/Time

Froportioning, Time PropJ/ Time Prop., etc.), connect each to PID block autput.
lUse output block scaling to set duplex output spans. Set output scaling Range Lo

and Hito 50 - 100 % for heat output and 20% to 0% for cooling output,
respectively. You may need to adjust range limits for overlap or deadband as

required.

(4 e
0%
100%

Output S04
o)

0%
0%

(20 mn
100%
Output 1 HEAT
Feverse acting
control
Direct acting
cont ol
Output 2 COCL
100%

Hi - 100%
Lo- 50%

Figure 72 Duplex control example
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Example 3 - Cascade control

The Cascade loop uses 2 PID blocks with the Back Calculation pin of the secondary connected to the
primary loop. This transfers values back to the primary loop to adjust the PID for changes due to manual
control.

Frimary Loop Secondary Loop

R5F can be configured for % or EU

HEAT cooL

Figure 73 Cascade control example
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Example 4 - Ratio control

B . FUEL FLOW AIR FLOW
The RATIO control loop requires selection of the
remote SP of the PID for ratio control. The Ratio S L
and Bias values are available for adjustment %DSFML L Ué? FalL -
from the Control Setup screen of the Operator
Interface. The Bias may be a local value or come I
frpm an external source such as an O2 analyzer WEE @ WEE
trim arrangement. You may elect to use % for — —
the ratioed inputs (typically for boiler \/ \/
applications) or Eng. Units (EU) (for feed flows to
a reactor, for example). l
FIL3 5
Air (controlled variable)= Ratio x Fuel (RSP, or wild variable) + BIAS N
 EEE————— AL ISPt
—rv Al
General RSP |Hange.r‘Limit| Tuningl A:culunal Alalmsl — TR ALZ _‘
i~ Remaote Setpoint Source and Units == TRC .
€ Use RSP Irput [Ekl] EXI‘E;‘:il Bias » — BlAS
- = S AT f
7 Use LSP2 (EL) = MDRQ| MODE —.
== BCI BCO fe
r— Ratio # Bias [apply to RSP Input, nat LSPZ]
" NoRatio or Bias
" Use Local BIAS - Local Bias value [EU) |D AD4 G
& Use BIAS input Ratio |1— 0anq
Cancel
Figure 74 Ratio control example
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Example 5 - Cascade control of a boiler drum level - basic

Note: All physical
Steam connections are by
AlE 3 Al a4 I/O CaIdS
0101 0102
OLFAIL == GHFAIL =—
Feaduater Flow
Steam drum lewvel
Steam Drum i SORTE 5
Frimary Controller | Secondany Contraller
A FIDZ 2
PIC 1 ]
1 PIDOOZ
PIDOO1
RSP WSP fo
= REF WSP e
e FFW ALY fe
e FFW ALY b
= TRV ALZ b
- TRY ALZ
== TRC
== TRC
— HIAS
- BIAS
o U] AT o
S ATI =
e WDRQ WMODE foe
= MDRO MODE L
- BT BCO [BCOLPA1]
BCO LF 1 »———== BC| BCO f—
ADS &
Feedwater Control Output
04901
Feedwater Flow |
1 1
< T
Figure 75 Cascade control of a boiler drum level - basic
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Example 6 - Cascade control of a boiler drum level - 3 element feedwater control

Steam i

Steam Drum

Stean drum lewvel

Frimary Caontraller

FID1 G
FID001

== RSP ISP
= FFW AL
= TRV ALZ
== TRC
== BIAS
= SN ATI

== MDROI MODE

BCOLP 15— BCI

BCO

Steam Flow I

SCBI &

K

-

ADDT 7

2

SORTE 3

v
-

I Feedwater Flow

Secondany Contraller

Feedwater Flow

1—_ RSP

FID2 g
FIDOOZ

ISP

w FFY ALl

= TRV ALZ
== TRC
= BIAS

- S| ATI

== MDRQI MODE

= BC| BCO

#

0401

b [BCOLF 1]

Feedwater Contral Qutput

Note: All physical
connections are by
1/O cards

Figure 76 Cascade control of a boiler drum level - 3 element feedwater control
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PPO Position Proportional Output Function Block

Description

The PPO label stands for Position Proportional Output. This block is part of the /O Blocks

category.

Function

Input

Output

POS = Position Feedback Value from Feedback Signal (%)
MFAIL = Motor failure Indication. ON = Motor Failure (not moving)
FFAIL = Failed Feedback Input Indicator — Al Error

Block properties

psp

FFRO107

FPO107
FBEK: 000000

FUUD: 000000

REY: 000000

1

FOS

MFAIL =00

FFRAIL =00

Allows the control of a valve or other actuator having an electric motor driven by two digital output
channels; one to move the motor upscale, the other to move it downscale, with a feedback signal
to indicate motor position. Supports motor speeds from 12 -300 seconds.

Note: PPO block requires calibration to the specific motor used. The calibration data is stored

PSP = Position Setpoint — Scaled or %(default)

Position Proportional Dutput Properties

[~ Block

MNumber 107 Tag M

Order 1 Desorl

e [EEEE

iptor

—

- Position Range————————————

Puosttion High Range

Position Lov Range

100
0
r~ Pasition Limiting———————————
Position High Limit (%) |100
0

Position Low Limit (%]

[~ Motor Data

Dead Band [%] |0.5

i~ Forward Relay Output

Rack
Module

Channel

ol

4

i Reverse Relay Output

Rack
Madule

Channel

1}

2

Filter Time [sec] IU

i~ Feedback Input Type and Range

|

Rack

Module

Channel

i Feedback lnput————————————

£ o]

Caneel

within the configuration file, so it is important to save the controller configuration after a calibration
is performed. Reference PPO calibration in the Designer User Guide, 51-52-25-100.”
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Double click on the function block to access the function block properties dialog box.
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Configurable Parameters

Table 86 Position Proportional Motor Control

Parameter Index #

Parameter Description

Value or Selection

Block Order N/A

Execution Order for Block

Read Only. To change block
order, right-click on a Function
Block and select Execution
Order.

Position 4 Position Setpoint High Range -99999 to 999999
Setpoint Value Engineering Unit - value of Default = 100
High Range input that corresponds to 100 %

output value
Position 5 Position Setpoint Low Range -99999 to 999999
Setpoint Value Engineering Unit - value of Default = 0.0
Low Range input that corresponds to 0 %

output value
High 20 High Position Limit in Percent 0 to 100%
Position Default = 100%
Limit

Low Position 21 Low Position Limit in Percent 0 to 100%
Limit Default = 0%
Deadband 8 Adjustable gap between forward 0.5t0 5%
(%) and reverse motor operation (the

range over which the output can

change before a relay is

energized)
Filter Time 10 A software digital filter is provided 0 to 3 seconds.
(sec) to smooth the slidewire feedback 0=no filter

input.
Feedback 3 Input type choices for the position 4t0 20 mA
Input type feedback 0 to 20 mA
and range Oto1V

Oto5V

Slidewire 250 to 1250 ohms
Slidewire < 250 ohms
Slidewire 1250 to 4000 ohms*
Slidewire 4000 to 6500 ohms*
*Version 4.1 or later.

FORWARD RELAY OUTPUT

Rack 1 This is the address of the 1to5.
Address selected Rack.
1/0 Module Address of selected /O module 1to12
Address
Channel Channel on selected I/O Module Odd number 1 thru 15.*
Address
Table
continued
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REVERSE RELAY OUTPUT (Read Only)
(This is configured automatically when Forward Relay Output is configured)

Rack 2 This is the address of the Same as Forward
Address selected Rack.

1/0 Module Address of selected I/O Same as Forward
Address module

Channel Channel on selected 1/0 Forward Channel +1
Address Module Even number 2 thru 16.*
Table

continued

FEEDBACK INPUT

Rack N/A This is the address of the 1to5.
Address selected Rack.

1/0 Module Address of selected I/O module 1to 12
Address

Channel Channel on selected 1/0 Module 1to 16*
Address

*For HC900 controller’'s 32 Channel DO Module, outputs 17 through 32 may not be used for TPO
(Time Proportioning Output), PPO (Position Proportioning Output) or TPSC (Three Position Step
Output) output types.
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Example

Analog Input Module

AC Output Module

2I6ICICIOICIOIO)

[@REE®®O®O GO

® G

o

P@OEEEOIE O

=

=] eIolelcleleIoloIoN0)

AlMDZ 3
010101
FAIL =01
o= DIS WARN (=01
_I_—'
FID102 2
FID102
- RSP WIS [
- ALY O
- TRV ALZ O
o= TRC DIRECT o
- BlAS
S| ATI o
= WMDRQ] MODE f=m
== BC| BCO fm

PEOM041 1

MOTOR 1

FOS

hFAIL

FFAIL

FiD: 210301

! REviDMD302 |

FEK: 010102

[ POSITION ]

-CII—[MD FAULT ]
-l:li—[FEl FAULT]

Position Proportional Dutput Properties

— Block
Mumber 101

Order 1

Tag Mame

MOTOR 1

Descriptar IZDne 1 Position

— Position Range

Position High Range 100

Position Low Fange

— Poszition Limiting
Position High Limit [%]

Position Lo Limit %]

—Mutor Data

[Dead Band %]

r— Fomward Relay Output

Filker Time [sec]

— Feedback [nput Type and Range

Slidewire » 250 ohrnz

[l Rack [I =
[ Modue [F =
Chanel [1 =]
100 ~Reverse Felay Dutput
[ Rack [1
Modue [3
[os Channel |2_
[0 ~Feedback Input
Rack [T =
Mode [T =
=l Charnel [B =

o]

Cancel |

Figure 77 Position Proportional Motor Control
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PSYC Psychrometric Calculations Function Block

Description
The PSYC label stands for Psychrometric Calculations. This block is part of the HVAC category.

Function

This block calculates the Humidity Ratio, Enthalpy, Dew point temperature, Wet bulb temperature and
Absolute Moisture based on the input Dry bulb temperature (DRY), Relative Humidity (RH) and
Atmospheric Pressure (ATMP). A single configurable parameter specifies if inputs and outputs use metric
system units.

ﬂ ATTENTION
The wet bulb temperature output is updated only once for every three executions of the block.

Inputs
DRY = Dry bulb air temperature — Range: -40 — 140 degrees F or -40 — 60 degrees C

RH = Air relative humidity — Range: 1.0 — 99.9% RH.

ATMP = Barometric Pressure — Range: 12.5 — 15.7 psi. or 861.84 — 1082.47 millibars. When this pin is
not connected the calculations use a default value of 14.696 psi. or 1,013.25 millibars.

Note: If any of the above inputs are outside of the specified ranges, they are set to the upper or lower range
as appropriate.

Outputs
HRATIO = Humidity Ratio — 1b/Ib or kg/kg

ENTH = Enthalpy - btu/lb or kl/kg

DEWPT = Dew point temperature — degrees F or degrees C
WET = Wet bulb temperature — degrees F or degrees C
ABSM = Absolute moisture — gr/lb or gr/kg
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Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 87 PSYC function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection

Block Block Order | N/A Read Only. To change
block order, right-click

on a Function Block
and select Execution

Order.
Input/Output Metric N/A Selects if the metric system is Click on the check box
System used for inputs and outputs when the metric

system is being used.

Example

Calculate humidity ratio, enthalpy, dew point temperature, wet bulb temperature and absolute moisture
content of air as a function of air temperature, relative air humidity, and atmospheric pressure.

Figure 78 PSYC function block example
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PTMR Periodic Timer Function Block

Description
The PTMR label stands for Periodic Timer.

FTMETZ0O 1
o= RET  EWENT p=

This block is part of the Counters/Timers category.

Function (1 or 2)

4. Time/Cycle: Generates a discrete output pulse at a specified start time based on the real-time clock and at
specified time periods thereafter.

Start Times = Month, Day, Hour, Minute, Second

Cycle Periods = Monthly, Weekly, Daily

Time Cycle Periods Within a Day = Hours (0-23) Minutes (0-59) Seconds (0-59)
NOTE: Once started, period repeats until reset.

5. Reset Cycle: Generates a digital output based on a digital input and at regular intervals thereafter.
Time Start = ON to OFF transition of reset input.
Cycle Time Period = Hours (0-23) Minutes (0-59) Seconds (0-59)

Input
RST = Reset/Enable (ON = Output disable, OFF = Output enable)

Output

EVENT= OUT Logic State. Output turns ON for one scan cycle when elapsed time matches setpoint time
(One-shot).

Block properties

Periodic Timer Properties

— Perind — Start —Block,
Mumber 111
; Hour |E|
bl f+ Order 2
Weskly T irute ID o
~Cygle
Daily € g d
Iy ECOH IU . ID—
Time/Cycle .
ay .
Feset/Cycle O |1— Minte ID
Second ID—

aK I Cancel |

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 88 PT function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Block Order | N/A Read Only. To change
block order, right-click
on a Function Block
and select Execution
Order.
Period Monthly N/A Output turns ON once a month for Enter START -
one scan cycle. Day (Days >31 = 31),
If the current month’s last day is Hour, Minute,
less than 31 it will turn ON on the Seconds
last day of the month.
Reset/Enable:
ON = Hold off output
OFF = Run
Weekly N/A Output turns ON once a week for Enter at START -
one scan cycle. Day (Monday through
Sunday), Hour,
Reset/Enable: Minute, Seconds
ON = Hold off output
OFF = Run
Daily N/A Output turns ON once a day for Enter at START -
one scan cycle. Hour, Minute,
Seconds
Reset/Enable:
ON = Hold off output
OFF = Run
Time/Cycle N/A Timer starts at a specific time of Enter at START -
day then output pulses on/off on a Hour, Minute,
time interval. Once started, start Seconds
time is ignored until reset.
Enter at CYCLE -
Reset Input: Hour, Minute, Second
ON = stops cycle and holds off
start
OFF = enables start time
Reset/Cycle | N/A Timer starts on an ON (1) to OFF Enter at CYCLE -
(0) transition of the reset input, Hour, Minute, Second
then output pulses on/off on a time
interval. Once started, the cycle
continues until the reset turns on.
Reset Input:
ON = stops cycle and holds off
start
OFF = Output turns ON for one
scan cycle at ON to OFF transition
and cycle begins.
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Properties Group Parameter Index # Parameter Description Value or Selection
Start Hour N/A Start Hour 0 through 23
Minute N/A Start Minute 0 through 59
Second N/A Start Second 0 through 59
Day N/A Start Day Monthly - 1 - 31

(Days >31 = 31)

If the current month’s
last day is less than 31
it will turn ON on the
last day of the month.

Weekly -Monday
through Sunday

Cycle Hour N/A Cycle Hour 0 through 23
Minute N/A Cycle Minutes 0 through 59
Second N/A Cycle Seconds 0 through 59
Example

Figure 79 shows a Function Block Diagram using a PT function block.

An OFF delay timer block output is ON as long as the RST input is logic HI (ON). It can be used for time
duration but must be triggered by an ON to OFF transition on the Reset input. This can be accomplished
using Trigger blocks (TRIG) to create one-shot pulses which last one scan cycle. The fast logic trigger
pulse will last 100 ms. while the normal logic trigger pulse will last the complete scan cycle for analog
blocks. Use according to application need. A Periodic Timer (PT) output pulse may also be used to start
the timer for the OFF delay for time duration.

Trigger Pulse
OFF Delay Timer
TRIE1 4
DIG z ANDS 3 = aOFDTZ il
D8O | | . I | P R e T, [ TIMDLY2] Timing Diagram

BE 7 - AND4 output
DE0Z | |- N,

TRIG1 output H

OFDT2 outputJ :Offdelay]

PeriodicTimer OFF Delay Timer
Digital Wariable PTMRS 1 aFDTS B
TIMR-RST >-——RST EVENT RST S, [ TIMDLYS ]

Figure 79 PT function block example
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QDT Quadrature Function Block

Description

The QDT stands for Quadrature.

QbT104 4

CH 2:000001

CH B:000002

m= BlAS INC
o= EMBIAS DEC
o= [CLR  INDEX
CHTERR
RHNGERR
o= “RST chis

ODoooaoaooao

o= “CLF3  FAIL

—

This block is part of the I/0 Blocks category.

Function

Inputs

This function block measures/controls movement of an actuated device. A digital encoder connected to the
actuated device produces two channels (A and B) of square waves, offset 90 degrees. Quadrature refers to
the 4 logic states between these two waves. The rising edge to rising edge (cycle) on channel A or B
indicates that one set of bars on the encoder have passed by its optical sensor. By counting these passing
rising edges the Quadrature block measures

1) distance (or whatever engineering units are being controlled by the device),
2) position (that is, distance from a marker designated as zero),
3) direction (indicated by the sequence between the two channels; A leads B or B leads A).

More precise measurement/control is done by counting more logic states determined by the two waves. For
example, the quadrature state of channels A and B create four unique logic states. When these four unique
logic states are decoded, the resolution obtained is 4 times (4X) the resolution of the encoder. So with this
in mind 250 cycles would yield 1000 quadrature states.

BIAS = Value added to the output in EU.

ENBIAS = Enable Bias. When ON the bias is added to the output. Input is ignored if not connected and
default state is enabled.

ICLR = Index Clear Enable. When this is ON it enables the module’s Index input so that the first OFF to
ON transition of Index input resets the output to zero (plus bias, if enabled).

ARST = OFF to ON transition resets the output to zero (plus bias, if enabled).

ACLFG = OFF to ON transition clears the CNTERR and RNGERR flags to zero.
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Outputs

Notes

INC = ON when count is incrementing; OFF when count is stopped or decrementing.
DEC = ON when count is decrementing; OFF when count is stopped or incrementing.
INDEX = ON when index pulse is detected and ICLR are asserted.

CNTERR = ON when the count on the module overflows or underflows.

RNGERR = ON when the count on the module surpasses the range limits.

CDIS = ON when the PFQ module detects a cable disconnect.

FAIL = ON when module is failed. Caused by INC and DEC both ON.

OUT = Count in EUs.

To ensure correct counting, the block counts only pulses of a certain wavelength (>2.25 uS); smaller pulses
caused by noise are rejected. Additionally only a single transition of Channel A (Input 1) and Channel B
(Input 2) may occur; a transition on both channels simultaneously cases an invalid count.

Configuration Parameters

Table 89 QDT parameters

Properties Group Parameter Index # Parameter Description Value or Selection

Block

Order N/A Execution Order for Block Read Only. To
change block order,
right-click on a
Function Block and
select Execution

Order.
Input A Address Rack 0 This is the address of the selected Enter a value:
Rack. from 1 to 5.
Module 0 Slot location of the PFQ module Enter a value:
from 110 12
Channel 0 Channel A on the PFQ Module 1 (not selectable)
Input B Address Rack 0 This is the address of the selected Automatically set to
Rack. same as Input A.
Module 0 Slot location of the PFQ module Automatically set to
same as Input A.
Channel 0 Channel B on the PFQ Module 2 (not selectable)
Encoder Range Pulses per 1 Number of pulses per EU of the Enter a value.
EU variable being measured/counted. Be

sure to factor in your Quadrature
Mode setting (X1, X2, X4).

Upper Range | 3 Upper range limit of EU. Enter a value.
Limit
Lower Range | 4 Lower range limit of EU. Enter a value.
Limit
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Properties Group Parameter Index # Parameter Description Value or Selection
Control Quadrature 2 Resolution of counter. The quadrature | X1: One pulse per
Configuration Mode code produced by encoders has 4 cycle
state changes (edges) per quadrature
cycle (one per V4 cycle). A 250 CPR X2: Two pulses per
encoder has 250 cycles, (1000 cycle
pulses) per revolution. X1 decoding .
means that the external electronics i:(tleFour pulses per
pulses once per full cycle. X2 pulses y
twice per cycle. X4 pulses every
quadrature state.
Failsafe Use Value 5 When FAIL is ON output is set to this Click to select,
value. enter a value.
Up scale 6 When FAIL is ON output is set to Click to select.
Upper Range Limit.
Down scale 6 When FAIL is ON output is set to Click to select.
Lower Range Limit.
HOLD 6 When FAIL is ON output is held. Click to select.
Example

Quadrature Function used to measure the output of an encoder
to determine the position of a traversing process.

QODTA04 3
CH A:010301
CH B:010302
o BIAS BIAS IMC

o= ENBIAS  DEC

INDEXEHN ICLRE  INDE~

CHTERR
RHGERR
MST RET ARET Cs

CLR FL& "CLF G FAIL

[[ FOSITION ]

=0
=0

~E—[INDEx] OR105 4

1l

HOLD >'|=

'i'"LE'E'

Figure 80 Quadrature function block example

RAI Function Block

o[ MANUAL ]
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Description
The RAI label stands for Analog Input with Remote C/J.

RAl102 2
ooo0oo

&

o= [DIS FAIL -
m= RLC.J ARN =00
o= RSTAT

—

This block is part of the I/0 Blocks category.

Function

This block is used only for Thermocouples when the thermocouple Cold Junction is in a remote location,
i.e., NOT connected at the Al module. Cold Junction compensation is performed using the value presented
at the RCJ input, which is a temperature value in degrees C of the remote junction and which will come
from another Al block. CJ compensation and linearization is performed in the block producing a value in
engineering units at the OUT pin. Fail status of the Al block measuring the Remote CJ can be applied to the
RSTAT pin. (i.e. if the RCJ measurement Fails, the Thermocouple measurement fails)

Input

Analog value from specified real I/O address.

DIS = disable the Al channel

RCJ = Remote CJ Value - This would come from an Al block Output.
RSTAT = Remote CJ Status - This would come from the Al block Fail Pin.

Output

OUT = Analog Input value in engineering units.

WARN = Warning Input Indication - Sensor failure possibility. If Al input wiring or sensor exceeds
100 ohms of resistance, the WARNing pin will energize. There also will be a warning if the
value of RCJ is outside the limits -30 to +90 C

FAIL = Digital status of channel
Digital Low (0) = OK
Digital High (1) = Open sensor or failed input channel or RSTAT input is ON indicating a
Failed RCJ Al block
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Configuration parameters

Analog Input RCJ Properties

Block
MHurnber 101

Order 1

Address

Rack IG
Module I@
Chanrel @

Burnout Check
Iv Enable

Settings

Filter Time [sec] |0
Bias |0

T/C Type and Flange

|B -18

Bad Channel D etection

™ Generate Hardware Failure on Bad Channel

Detection

Remate CJ

[ SetFAIL on when RCJ is Out of Limits

Dizabled Channel

COutputYalue |0

Failzafe
i+ UseWalue
" Down scale

" Up scale

ar. | Cancel

1815 ¢«

=

Table 90 Analog Input with Remote C/J configuration parameters

Parameter Index # Parameter Description Value or Selection

Block Order N/A Execution Order for Block Read Only. To
change block order,
right-click on a
Function Block and
select Execution
Order.

Rack This is the address of the selected Enter a value

Address Rack. from 1 to 5.

1/0 Module Address of selected 1/0 module (must | Enter a value:

Address match model selection guide) from1to 12

Channel Channel on selected I/O Module Enter a value:

Address from 1 to 8 or 16.

T/C Type and | N/A Thermocouple Input types Select an input from

Range list box.
See Table 91 for
Input Type and
Range
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Parameter Index # Parameter Description Value or Selection
Bad Channel N/A Check this to generate a hardware Click on block to
Detection failure diagnostic if a bad Al channel select or deselect

is detected. If unchecked, a
diagnostic will not be generated,
which may be desirable for inputs
used for monitoring only.
Remote C/J N/A Set FAIL pin ON if RCJ value outside Click on block to
limits (-30 to 90 °C) select or deselect
Disable 8 The output value when the Al channel | Enter a value
Channel is disabled. Disable = ON
Output Value Default =0
Filter Time 2 A software digital filter is provided for Enter a value:
(sec) the input designated to smooth the 0 to 120 seconds
input. You can configure the first
order lag time constant from 1 to 120
seconds. 0=no filter
Bias 3 Bias is used to compensate the input Enter a value:
for drift of an input value due to +9999 to +99999
deterioration of a sensor, or some B B
other cause.
Failsafe Use N/A Use the User value entered in the Click on Radio
Value appropriate field. button to select
Failsafe Use 4 The output value to which the output Enter a value in
Value field will go to protect against the effects of | Engineering Units
failure of the equipment, such as, fuel | 19999 to +99999
shut-off if there is loss of flame in a - -
furnace, or a sensor break.
Downscale N/A OUT = Value of Low range implied by Click on Radio
T/C input type. button to select
Upscale OUT = Value of High range implied by | Click on Radio
T/C input type. button to select
Burnout N/A Burnout check enable Click on block to
Check select or deselect

Failsafe rules

If the controller is unable to access the physical channel or the sensor is faulty, and:

o If Failsafe is “Use Value”
o If Failsafe is enabled and downscale
« If Failsafe is enabled and upscale

Then OUT = Configured Failsafe value

type

Then OUT = Low Range Value of T/C input type
Then OUT = High Range Value of T/C input
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Table 91 HC900 Input Types and Ranges for RAl Function Block

Enum Type Range Low Range High EU
0 None
B -18 1815 C
B 0 3300 F
E -270 1000 C
E -454 1832 F
E -129 593 C
E -200 1100 F
J -18 871 C
J 0 1600 F
J -7 410 C
J 20 770 F
K -18 1316 C
K 0 2400 F
K -18 982 C
K 0 1800 F
K -29 538 C
K -20 1000 F
Ni-NiMo 0 1371 C
Ni-NiMo 32 2500 F
Ni-NiMo 0 682 C
Ni-NiMo 32 1260 F
NiMo-NiCo 0 1371 C
NiMo-NiCo 32 2500 F
NiMo-NiCo 0 682 C
NiMo-NiCo 32 1260 F
NiCroSil-NiSil -18 1300 C
NiCroSil-NiSil 0 2372 F
NiCroSil-NiSil -18 800 C
NiCroSil-NiSil 0 1472 F
R -18 1704 C
R 0 3100 F
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Enum Type Range Low Range High | EU
S -18 1704 C
S 0 3100 F
T -184 371 C
T -300 700 F
T -129 260 C
T -200 500 F
W_W26 -20 2320 C
W_W26 -4 4200 F
W5W26 -18 2316 C
W5W26 0 4200 F
W5W26 -18 1227 C
W5W26 0 2240 F

Example

Figure 81 shows a Function Block Diagram configuration using an RAI function block.

A0 1
(lulu]ulnln]

FAlL
o= DIS neRM

T

Ral02

(lulujnluln]

&

o= DI
——m= R

o= RSTAT

2

FAIL -O—— [ OPEN T ]
WARHN -0

RAI used for work temperature monitoring. Tag descriptors are used to identify
the input. A digital tag connected to the fail output can alarm on an open

sensor.

Figure 81 RAI function block example
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RACK Function Block

Description

The RACK label stands for IO Rack Monitor.

RACHK Ok -

HI TEMP 322
MODT FAIL 4
MORZ FAIL 32
MOD32 FAIL 4
hORS FAIL §+
MODE FAIL 320
MODRG FAIL 3+
MODT FAIL 4
hAORE FAIL 32
hODA FAIL 4
MOD10 FAIL 3+
MOD11 FAIL 32
MOD12 FAIL 3+
MOD132 FAIL 34
MOD14 FAIL 32
MOD15 FAIL 34
MOD16 FAIL 3+

This block is part of the Alarms/Monitor category.

Function

The rack monitor block is a repository for controller/expansion rack I/O module information, including
diagnostics.

The Rack function block provides Read/Write access to I/O Rack values. This block is always stored in the
reserved block area (96 thru 100), are always in the configuration whether visible in the FBD or not. The
total number is dependent on the controller type.

Each Rack monitor block has a unique identification number that is fixed for all configurations. The Rack
number appears on the function block. The Number is specified as:

1 = Rack #1 (Main Rack)

2 = Rack #2 (Expansion Rack)
3 = Rack #3 (Expansion Rack)
4 = Rack #4 (Expansion Rack)
5 = Rack #5 (Expansion Rack)

Right Click on Block icon to Monitor Block diagnostics.
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Outputs

RACK FAIL = On indicates Rack other than Good
(Refer to Rack Diagnostics - Controller Diagnostics Status Indications in the Process Control Designer
User Guide for Fault diagnostics)

HITEMP = On indicates High RJ Temperature detected on Al board
(Refer to Expansion I/O Comm Diagnostics - Expansion I/O Comm Diagnostics Status Indications in the
Process Control Designer User Guide for Fault diagnostics)

MODxx FAIL = On indicates Module other than Good.
(I/0 Module Diagnostics - I/O Module Diagnostics Status Indications in the Process Control Designer
User Guide for Fault diagnostics)

The Status Indications will list the Error Status, possible causes of failure, controller actions, and User

action to remove failure.

Example
Fack 1 Status — - - - |
Wonitor Digital Signal Properties - Signal Tag 258 E3
REA00 2
RACk: 1 Sighal Source - Block 100 Output 4
RACK OK H=—[ RAKA_STS
G g RAK1_THF ] Tag Mame
WO FAIL o[ WMOD1A_ ST
WODZ FAIL [-o—] MOD2S_ST | Descriptar IHMK TEMP STATUS
WOD3 FAIL Ii
FO—[ MOD3A_ST] 0Ff Label [ TMP_OK,
WODS FAIL o[ MODSS_ST]
WODS FAIL (So—[ MODSA_ST | Ot Label ITMF'_H|
MODE FAIL -o—[ MODEA_ST ]
(] 8 I Cancel
MODY FAIL -o—[ MODTA_ST]
MODE FAIL o[ MODEA_ST]
MODE FAIL o[ MOD9A_ST]
MODAD FAIL Ho—[ MODI0A_S |
MDD FAIL Ho—[ MOD114_S |
MODI2 FAIL Ho—[ MOD124_5 |
MODA2 FAIL =2
MODA4 FAIL =
MODRAS FAIL -2
MODRAE FAIL =
Figure 82 Rack Monitor function block example
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RAMP Function Block

Description

The RAMP label stands for Ramp.

RAMPA12 A
RAMP119

= DFLT
o= EN
o ENZ
o= ENZ
= ENg
o= O
o 0wz
o= O3
o= Ovd
o= OW_HI
o DS

e

This block is part of the Auxiliary category.

Function

The RAMP function block is typically used for variable speed, valve position, and chemical feed control
applications to reduce the output value as more external devices are enabled.

For example: If one pump is running at 100 % and a second pump is enabled, the output value may be
rescaled to 50 % by the pump 2 enable signal.

The ramp block references an analog signal, and using four separate scales multiplexed together, provides a
single analog output over a programmed range.

A configurable signal lag [LAG TIME] is applied to the referenced analog input (PV). The highest enabled
scale [EN1-EN4] is applied to the lagged PV value. The output of the selected scale is then the output of
the function block [OUT].

A bumpless analog transfer over time is applied when switching between the selected scales. If no scales
are selected, then the default input value [DFLT] is written to the output.

If the block is disabled, the user configured [Off Value] is written to the output.

Turning ON an override input [OV1-OV4] sets its output (prior to multiplexing) high or low depending on
the state of the override input high [OV HI — On or Off].

The general forcing of outputs is permitted within this block. Ramping and Clamping will not apply to the
output if it is forced.
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Inputs
IN = PV Input (Analog input signal).

DFLT = The Output is set to this value if no ramps are enabled. It typically comes from another Ramp
block, thus allowing ramps to be stacked together.

EN [1-4] = Enables or disables the associated scale.

OV [1-4] = When ON, overrides the output of the associated scale to the high or low limit value depending
on the state of OV HI.

OV HI = determines the limit value of the selected scale when it is overridden. ON=override high,
OFF=override low

DIS = Normally OFF. If ON, then OUT = the configured Off-Value

Output
OUT = Enabled = the scale/ramp output, Disabled = the user configured Off-Value

Scale Limits

PV input values that are outside of the input low limit and input high limit settings are not processed. The
output value is clamped based on the input limits. The input low and high limits may be inverted,

(for example: input low limit > input high limit) to reverse scale the output.

Block properties

The Ramp properties dialog box is divided into FIVE tab cards:

GENERAL
RAMP 1
RAMP 2
RAMP 3
RAMP 4

Click on the tab to access the properties for that tab.
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GENERAL tab

It looks like this graphically. Table 92 describes the parameters and the value or selection.

ARAMP Function Block Properties |
General I Rarmp 1 I Ramp 2| R armp 3| R amp 4|
— Block,
MNurmber 202 TagMame |Elulsee
Order &1 Dezcnptor

— Dizplay — Settings
IM Decimal Places I':I IfF W alue I':I
OUT Decimal Places IEI Lag Time [zec] IEI
IM Eng. Units I Tranzfer Rate Up [EU/zec] I':I
OuUT Eng. Units I Transfer Rate Down [EL /2ec] IEI

| k. I Cancel |
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Table 92 RAMP general tab parameters

Properties Group Parameter Index # Parameter Description Value or Selection
General Tag Name N/A 16-character tag name
Descriptor N/A Block description 16 character maximum
Display IN Decimal N/A Parameter Decimal Places Range O to 5
Places shown on the operator Interface o
for the Input and Input Limit. Enter selection in field
OUT Decimal N/A Parameter Decimal Places Range Oto 5
Places shown on the operator Interface o
for the Output and Output Scale | Enter selection in field
Limit.
IN Engr. N/A PV Engineering Units for Four characters maximum
Units Operator Interface. Also applies o
to Input Limit parameters. Enter characters in field
OUT Engr. N/A Output Engineering Units for Four characters maximum
Units Operator Interface. Also applies o
parameters.
Settings Off Value 16 Value written to OUT when the | Within the Output Limits
scale is disabled. If no scales
are selected, then the default
Input value [DFLT] is the output.
Lag Time 19 Lag Time Constant Range: 0.0 to 120.0
(Sec) seconds. 0=no lag
Transfer 17 Transfer Rate in Engineering Range: 0-99999 EU/sec
Rate Up Units/second when switching to
(EU sec) a higher value (bumpless
analog transfer).
Transfer 18 Transfer Rate in Engineering Range: 0-99999 EU/sec
Rate Down Units/second when switching to
(EU sec) a lower value (bumpless analog
transfer).
Revision 17 HC900 Process Control Designer Function Block Reference Guide 349

116




Function Blocks - RAMP Function Block

RAMP tabs

It looks like this graphically. There are four ramp tabs, each with the same entry fields. Select the tab for
each ramp at the top of the dialog box.

Table 93 describes the parameters and the value or selection for each ramp.

RAMP Function Block Properties ]
General Famp | Famp 2| Ramp 3| Ramp 4|

— Detal

Label ||

1

IM High Linnit
IM Lowy Limit
OUT Scale High % alue

OUT Scale Low Walue

—
—
—
—

ak. I Cancel

Table 93 RAMP tabs parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Detail Label N/A Unique name for each of the 4 8 Characters
internal Ramp functions.
(for each Ramp #
tab)
IN High Limit 8 Input HIGH Limit value applied to Within the PV range
through | the PV after signal lag. limits
11
IN Low Limit 12 Input LOW Limit value applied to Within the PV range
through | the PV after signal lag. limits
15
OUT Scale 0 High output limit after rescale. Within the PV range
High Value through limits
3
OUT Scale 4 Low output limit after rescale. Within the PV range
Low Value through limits
7
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Example

Figure 83 shows a function block diagram using RAMP function blocks. In the example, if Stage 3 is ON
and all others are OFF, the output to the device will equal to the third scale of Ramp 1. If Stages 3 and 8 are
ON, then the output to the device will equal the fourth scale of Ramp #2.

Analog
Input

PV

RAMP #1

Constant=0 > default
Request from Stage 1 >~ enable#1
Request from Stage 2 > enable#2
Request from Stage 3 > enable#3
Request from Stage 4 >~ enable#4

forcing logic > force#1

forcing logic [ force#2

forcing logic > force#3

forcing logic [>—1 force#4

Constant (1 = high, 0 = low) > force_hi

— disable
out va
RAMP #2
»—| default

Request from Stage 5 > enable#1
Request from Stage 6 > enable#2
Request from Stage 7 > enable#3
Request from Stage 8 > enable#4

forcing logic > force#1

forcing logic > force#2

forcing logic [___>— force#3

forcing logic (> force#4

Constant (1 = high, 0 = low)___>— force_hi

— disable
ouT
';
AO e i Analog Output
' to Variable |
' Speed Drive |
L e e e e e e e 1
Figure 83 RAMP function block example
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RCON Read Constant Function Block

Description
The RCON label stands for Read Constant Parameter Data. This block is part of the Auxiliary category.

RCOM118 1
B:Ol:0
OUT [t

This block is part of the Auxiliary category.

Function

Reads the numerical value of selected configuration parameter in a given function block.

Select the index number of the required parameter from the specific function block reference data and
enter it in the appropriate field in the “Read Constant Properties” dialog box.

The Block (B: ) number and the Index (I: ) number will appear on the block icon.

Output
OUT = Analog value of parameter

Block properties

Read Constant Properties

—Black 0k
Mumber 112

Cancel

o

Qrder 1

— FRead Parameter

Block Mumber |1

Parameter Index |0

1]

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 94 Read constant configuration data

Properties Group Parameter Index # Parameter Description Value or Selection
Read Parameters Block N/A Number of control block that 101 to 500(Model C30)
Number contains desired configuration 101 to 2100(Model C50)
parameter. Note: In the SIL 101 to 5100 (Model
configuration, if the RCON C70/C70R)

block is on the Safety
worksheet, only the block
number is valid for entry for

such blocks.
Parameter N/A Index number of configuration Select the index number of
Index parameter to be read. the required parameter

from the specific function
block reference data

The block number and parameter index# will appear on the front of the RCON function Block.
Example - B:223 I1:3

o I
The main purpose of this control block is to make a block configuration parameter (constant)
available for display. To do this, you must enter the corresponding parameter index number for
the selected configuration parameter. Select the index number of the required parameter
from the specific function block reference data and enter it in the appropriate field in
the “Read Constant Properties” dialog box.

RCON Example
Figure 84 shows a Function Block Diagram using the RCON function block.

RCOMA 1

QOuT [_TCI PwHI

ﬂ ATTENTION
The process variable High Range Value for a PID block (Index #4) may be displayed at the
Operator Panel with the Analog Signal Tag name TC1 PV HI, and/or the process variable may
be used as an input to another control block.

Figure 84 RCON function block example
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RCP Recipe Selector Function Block

Description
The RCP label stands for Recipe Selector.

RCP117 1

e ML

e LD

This block is part of the Setpoint Program category.

Function

Used to initiate loading of recipe values into a chosen set of controller variables. Inputs include recipe number and load
command. Loads numbered RECIPE (NUM) when digital signal (LD) is ON into the various blocks of the
controller.

o If LD = OFF to ON, then: Recipe numbered (NUM) is loaded in place of the current set of variable
values.

Input
NUM = Recipe number (1-50).

LD = Load recipe - OFF to ON will load the recipe.

'[1' TIP
The recipe is loaded at the time of block execution. If using multiple RECIPE blocks, they may
counteract. Also, use the lowest execution numbers.

Block properties

Double click on the function block to access the function block properties dialog box.

ﬂ ATTENTION
The recipe is loaded while the LD signal is on. It is not a one time load, it is a continuous load
while the LD signal is on.

If the Ol operator attempts to change a variable value (done by means of the Variable Edit
display on the Ol), the operator’s changes willimmediately be overwritten by the loading
recipe since it also contains the variable.

To correct this problem, configure a one-shot trigger signal between LD and its signal. This will
cause LD to go on for one scan cycle instead of staying on.
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Example

Figure 85 shows a Function Block Diagram using an RCP function block. The BCD block selects a recipe
number and the RCP block loads the recipe in place of the current set of recipe variables.

r-=--==-===°7=°7°7% |
(i]ic) 3 __ 1 ,
08011 [ e O 1 ey
| SFPFR1 1
DI 4 | SPPO04
0602 -| | == |
Bcet 1) M____>W-NPGM SP =
15 5 Recipe Humber
— o1 OUT foe———————a NUM == NSEG ALK
0803 -] |-
L —— L D2 e LD = MEET STMR ==
DG 5} el * e )0 G STHE f=m
080 -]} b aDE | @= *RSTRT  PTHE f=
B9 | Up to 50 Analog/Digital o= GHOLD  GHOLDI b
D7 7 b20 | Variables ]
ﬂ e D40 I PROENU = AHOLD HOLD =
BE 5 P80 I = ARLUN RUNI =
0506 -] |- I GAIN-LP2 — AADY STOPI
' - =5t
(i]i=) a D11 11 I :
0701 [ | o703 | | I !
—— — L _ !
B0 10 '
070z | |- 1
1
\/
Recipe
Number
SP-OUT2
SP-OUT3
SP-OUT4
Recipe Table
Figure 85 RCP function block example
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RH Relative Humidity Function Block

Description
The RH label stands for Relative Humidity.

DRY

RH114 1

= MET
== FRES

RH

This block is part of the Calculations category.

Function

Calculates RH as a function of wet bulb temperature, dry bulb temperature and atmospheric pressure.

0-100 % RH is output as a floating point number between 0 and 100.

Input
DRY = Dry Bulb Temperature (°F, metric = °C)

WET = Wet Bulb Temperature (°F, metric = °C)

PRES = Atmospheric Pressure (psi, metric = Pa)

Output
RH = Relative Humidity (0-100)

Block properties

Relative Humidity

]
Block
Nuriber 116 ok, I

Order 1 Cancel

"mput.-"lzl utput Properties

Double click on the function block to access the function block properties dialog box.
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Metric system
Table 95 Metric units
Metric ON OFF
DRY °C oF
WET °C °F
PRES Pa PSI
TIP

It is physically impossible for the wet bulb to be warmer than the dry bulb. If this appears to be
the case, it implies a problem with the sensors, and will result in a RH greater than 100 %.
Downstream blocks should detect that situation and react promptly.

Example

Figure 86 shows an RH function block example.

A setup parameter allows inputs to be in Degrees F or Degrees C. When Degrees F is selected, pressure is
assumed to be in PSIA. When Degrees C is selected, pressure is assumed to be in Pa. (101325 Pa =1 std.
Atmosphere.

WET BULE TEMPERATURE o WyET

FRESSURE oo PRES

—

RH OUTFUT

DRY BULE TEMPERATURE

Figure 86 RH function block example
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ROC Rate of Change Function Block

Description
The ROC label stands for Rate of Change.

I

ROCA15 1

HI_RC =
LO_RC

o

RATE fmm

This block is part of the Auxiliary category.

Function
Provides:
 an analog output representing units per minute change of the analog input.
» compare setpoints for high and low rate of change.
» compare selections for increasing, decreasing or both directions of change.
» alogic 1(ON) output when input rate exceeds high rate setpoint

» alogic 1(ON) output when input rate is less than the low rate setpoint.

Inputs
IN = Analog Input

Outputs
HI_RC = ON if input rate exceeds High Rate setpoint
LO_RC = ON if input rate is less than the Low Rate setpoint

RATE = Analog Output representing Engineering Units per minute of change of the Analog Input
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Block properties

Rate of change configuration

Black
’7 MHumber: 133 Order: 1

Filter Tirne (i, | | 0]
Hysteresis: I 0

—High Rate Set Point [eu/min)

* Both Directions

I 0 " Increasing Only

= Decreazing Only

— Low R ate Set Point [eu/min)

{* Both Directions

I 0 i Increasing Only

= Decreazing Only

Ok, I Cancel |

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 96 ROC configuration parameters

Properties Group Parameter | Index # Parameter Description Value or Selection
Filter Time Constant 0 Filter Time Constant 0.0 to 3.0 minutes
Setpoint Limits High Rate 1 High Rate of Change setpoint 0 (off) to 99999.9 eu/min

Low Rate 2 Low Rate of Change setpoint 0 (off) to 99999.9 eu/min
Direction Rate High 3 High Rate Direction Click on radio button to
select
e Both

¢ Increasing only

e Decreasing only

Direction Rate Low 4 Low Rate Direction
e Both
¢ Increasing only

e Decreasing only

Click on radio button to
select

Hysteresis 5 Hysteresis

0-999
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Example

Figure 87 illustrates various responses for the Rate Of Change Function Block. You can also use the ROC
block to alarm if Rate exceeds the Preset Setpoint Limit.

High Rate SP (INC ) LOW Rate SP (INC) High/Low Rate SP (Both)
_.-LOrate SP (INC) HI rate SP (INC)

...... LO rate SP (INC)

HI rate SP (INC)

" LORC = OFF

" HIRC = ON

HI RC = OFF
............ LO RC = OFF
T LO rate SP (DEC)
~~Hl rate SP (INC) _.-~LO rate SP (INC)
HI rate SP (DEC)
HI RC = OFF LORC=0ON
High Rate SP (DEC) LOW Rate SP (DEC) Hi rate SP (INC)
HI RC = ON LO RC = OFF S LO rate SP (INC)

HI RC = OFF
LORC =ON
........ LO rate SP (DEC)

Hl rate SP (DEC) LO rate SP (DEC)

HI RC = OFF LO RC = ON Hl rate SP (DEC)

“-. Hl rate SP (DEC) - LO rate SP (DEC)

Figure 87 ROC function block responses

@I FAIL jom

ROCA 1 Signal Tags
Place in Alarm group for

e [RATE-ALM ] Alarm detection/annunciation
LO_RC lem

RATE ==———[RaTE] Place in Overview Display
group to view rate

Figure 88 ROC function block example
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RSTAT Redundancy Status Function Block

Description

RETATZ4 2
o~ ~FOVER
A LEAD
B LEAD
A RSRY

=0
0
=0
0

B RSRW

The RSTAT label stands for Redundancy Status. This block is part of the Alarms/Monitors category.

Function

Used with redundant CPUs only, such as C70R. The output pins indicate the lead/reserve status of CPU A
and CPU B. The input can force a failover between CPUs.

Inputs

AFOVER - OFF-to-ON transition causes a manual failover between CPUs if a Reserve CPU is online and

available.

Outputs

A LEAD - ON when CPU A is the Lead, else OFF.

B LEAD - ON when CPU B is the Lead, else OFF.

A RSRYV - ON when CPU A is the Reserve, else OFF.

B RSRYV - ON when CPU B is the Reserve, else OFF.

Configurable Parameters

Table 97 Redundancy Status configuration parameters

Properties Group

Parameter

Index #

Parameter Description

Value or
Selection

Block

Order

N/A

Execution Order for Block

Read Only. To
change block
order, right-
click on a
Function Block
and select
Execution
Order.
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RSW Rotary Switch Function Block

Description
The RSW label stands for Rotary Switch.

R 5134 1

e [N OUT et
e |WZ
= N3
e NG
e NG
e | WG
e N7
e |WE

mes SEL

This block is part of the Signal Selectors category.

Function

The single output value is selected from up to 8 analog inputs by a number of from 1 to 8.

ﬂ ATTENTION

Numbers less than one select input one as the output. Numbers greater than eight select Input
8 as the output.

Input
IN1 = Input 1
IN2 = Input 2
IN3 = Input 3
IN4 = Input 4
INS =Input 5
IN6 = Input 6
IN7 = Input 7
INS8 = Input 8

SEL = Selects Input # to Output

Output
OUT = Output Value

Block properties

Double click on the function block to access the function block properties dialog box.

362 HC900 Process Control Designer Function Block Reference Guide Revision 17
1/16



Function Blocks - RSW Rotary Switch Function Block

Example

Figure 89 shows how a RSW function block works. It selects an output value from up to 8 analog values or

number inputs.

RS

= |H1
= |HZ
= |H3
MG
= |HG
e |HG
e |HT
= |HE

= SEL

ouT

— @0
— o
Inputs ———2© -
P —.4/‘.
— o0 N
 ——C) N

Select Input - -------- 1

Figure 89 RSW function block example
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RTC Real Time Clock Function Block

Description
The RTC label stands for Real Time Clock.

RTCA01 1

SECOMNDS
MINUTES
HOURS
DAYOFWEEK
DAYOFMONTH
DAYOFYEAR
MONTH

YEAR

This block is part of the Counters/Timers category.

Function

The Real Time Clock block provides outputs pins that you can access in your configuration to make
decisions based on the value of the controller’s Real Time Clock value.

The RTC function block has the following dynamic outputs based on the value of the real time clock of the
controller:

Seconds, Minutes, Hours, Day of Week, Day of Month, Day of Year, Month, Year.

Example

Figure 90 shows a function block diagram using a RTC function block.

ChFR102 3

X Xy
= A Light the "Happy New ¥Year' Sign
RTCI01 1 CMPRI04 &
ANDA0G 6 LTCHI07 7 DO109 9
SECOMNDS [(MINS_—== % A L (3 010101
MINUTES - XEY fo————o- B U FalL
HOURS LY a3
DATOFWEEK |- -
DATOFMONTH f=m
CMPRAOS 5
DATOFYEAR
MONTH fom X R o
YEAR |- - XEY
CMPR10Z 2 ALY -3
X XEY
(000 =¥ XEY
CMPRI10S 8
XLy
* REY
s XEY
ALY
Leave the sign on for S minutes
Figure 90 RTC function block example
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RTMR Resettable Timer Function Block

Description
The RTMR label stands for Resettable Timer.

RTREA0 1

O “RET  TIME e
o EN auT fo
o TIM_DN
== RFRES
= PREL

This block is part of the Counters/Timers category.

Function

The Resettable Timer block has the following attributes:
» Provides increasing or decreasing timing base on an enable input.
* Increasing time from O or preload value.
e Decreasing time from preset or preload value.
 Increasing time provides digital output upon reaching Preset
¢ Decreasing time provides digital output upon reaching zero
» Reset input sets increasing timer to zero.
» Reset input sets decreasing timer to preset value.
» Preset value may be internal, or remote via a dedicated input
e Inc./Dec. selection is via digital input.

o Toggling the reset (RST) pin resets the current elapsed time and loads the new preset value; therefore,
if changing the preset value (remote or local), the user must enter the new preset value, then reset the
timer for the new preset to be used during the next time cycle. If the timer is reset prior to entering the
new preset value, the timer will use its previous preset for its compare condition.

Inputs

RST = Off to On transition, Reset. Toggling RST resets the current elapsed time and loads the new preset
value; therefore, if changing the preset value (remote or local), the user must enter the new preset value,
then reset the timer for the new preset to be used during the next time cycle. If the timer is reset prior to
entering the new preset value, the timer will use its previous preset for its compare condition.

EN =ENABLE ON =run; timer is counting
OFF = Timer is stopped; output (TIMER) held at last value

TIM_DN = ON (time down); OFF (time up)
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RPRES = Remote Preset (0.0 — 99999.9)
If Time-up, RPRES represents Stop value in seconds
If Time -down, RPRES represents Start value in seconds

PREL = Preload (0.0 — 99999.9)
If Time-up, PREL represents Start value in seconds
If Time-down, PREL represents Start value in seconds

Outputs

TIME = Elapsed time (for TIM_DN input =OFF), Time Remaining (for TIM_DN input = ON)

OUT = Output (Digital) turned ON when Preset value is reached or time reaches 0, depending on TIMDN

input status

Block properties

Reszettable Timer Configuration E3

— Block
Mumber: 135 Order. 1
— Freszet
u
Use Local €& e 5 ID—
— Use Preload

= YES
MO, Use default [0 secands)

0K I Cancel

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 98 RTMR configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Presets Local 0 Local Preset Click Radio Button to
Preset select
Enter a value in the field
1 to 99999
Remote Preset 1 ON = use remote preset Click on radio button to
select
Use Preload 2 YES = use external preload Click on radio button to
rather than zero for starting or select
stopping
NO = Use default (0 second)
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Timing diagram

| I | | 1 I
Reset or ! ! !
Newstart !_\ E E E !—I !_'
| l I
Enable ) : :
| 1 :
I
Timer |

(If Count-Up)

Timer
(If Count-Down) f
'
| [}
— |
Out !
| | | [}
! ! ! !
Figure 91 Timing diagram for resettable timer
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SCB Scale and Bias Function Block

Description
The SCB label stands for Scale and Bias.

#

SCB126 1

K
——

ouT

This block is part of the Math category.

Function

Multiplies an analog input value (X) by a scaling constant (K) and adds Bias to it.

« OUT = (K * X) + BIAS

Input
X = Analog Value

Output
OUT = Modified Analog Value

Block properties

Scale and Bias

=]|

Mumber 136

Cancel
Order 1

Scale Factor I
Biaz IEI

Double click on the function block to access the function block properties dialog box.

368 HC900 Process Control Designer Function Block Reference Guide

Revision 17
1/16



Function Blocks - SCB Scale and Bias Function Block

Configuration parameters

Table 99 SCB configuration parameters

Properties Group Parameter

Index #

Parameter Description

Value or Selection

Scale Factor

0

K - Multiplier (scaling) constant

—99999 to 99999

Bias

1

Bias Constant - is used to

—99999 to 99999

compensate the input for drift of
an input value due to
deterioration of a sensor, or
constant offset to an input.

Example

Figure 92 shows function block diagrams using a SCB function block.

Example 1
Scale Factor =
Bias = 1000

me= REF
e FEW
e TR
e TRE
e BIAS
e S ATI
e MDRQ WMODE

e BE] BCO

5

1000 to 1500

Figure 92

Example 2
Scale Factor = 1
Bias = 460

Al 1

O to 120 Degrees Fahranheit

SCh2 2

K

i
480 to G20 Degrees Rankine

SCB function block examples
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SEQ Sequencer Function Block

Description

The SEQ label stands for Sequencer.

SEQ113 1
SEQ112

I:I-ENA%'- auT4
= NSEQ 0OUTZ2
= NSTEF OUTZ
o= ASET  OUT4
o= &10G auTs
o= ~RESET OUTE
o= HOLD  OUT?
o~ “RUN ouTs
o= AADY OUTa
auT10

auT11

ouT1z

auT1z

auT14

auT1s

QOuUTG

STMR

STA

FHASE

AL

IBREEREEEEEEEEEEEEEEEEER

STEF

This block is part of the Fast Logic categories.

Function

Inputs

Each sequencer supports up to 16 digital outputs that may be either on or off in each of 50 states e.g.
PURGE, FILL, HEAT, etc, per block The sequencer may have up to 64 sequential steps that activate
within the states of the process.

Steps of the sequencer may be configured to advance based on time, on digital event (2 per step), or a
manual advance. A separate jog function is also provided.

The function can also configure an analog output on a step basis. The operational sequence for the steps is
retained in a separate sequence file in the memory of the controller that may be selected on-demand
through a user interface or via a recipe.

Up to 20 sequences may be stored.

ENA = Level input to enable the block - only checked in Ready State; input is ignored if not
connected.
NSEQ = Sequence Number. See ATTENTION below.

NSTEP = Starting Step Number. See ATTENTION below.
ASET = Pulse input to load NSEQ and NSTEP numbers. See ATTENTION below.
~JOG = Pulse input to jog to step number

ARESET = Pulse input for reset
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HOLD
ARUN
~"ADV

= Input for Hold (level trigger)
= Edge triggered input for run

= Edge triggered input to advance to the next step defined in the current
sequence step

ATTENTION

If either or both NSEQ and NSTEP are connected directly to analog variables, when that
analog variable changes (for example: via a recipe load), then the Sequencer block will
immediately use the new value internally.

If NSEQ or NSTEP is connected to any other function type then their values are loaded into
the Sequencer only when *SET goes through a positive transition.

Outputs

OUT1 thru OUT16 = State Output values

STMR = Time remaining in current step (minutes)

MODE = Sequence Mode [N/A, RESET, RUN, HOLD, STOP]

STATE = Current State number (Output states as configured by the user)

AUX
STEP

= Auxiliary Output corresponding to the current step

= Current Step number

Configurable Parameters

The Sequencer properties dialog box is divided into 3 tab cards

General tab

Parameter Index # Parameter Description Value or Selection
Tag Name 0 Tag Name of Sequencer 16 characters maximum
Descriptor Description of Sequence 16 characters maximum
Aux label Auxiliary Output label for Ol 8 characters maximum
Display

Aux Units Auxiliary Output Engineering 4 Characters maximum
Units for Ol Display

Aux Decimal Decimal Places for Auxiliary 0-3

Places Output Value

Labels tab

Parameter Index # Parameter Description Value or Selection
Out1 thru 0 Output Labels for Ol Display 8 characters maximum
Out16
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States tab
Parameter Index # Parameter Description Value or Selection
State Name 0 Name of State 12 characters maximum
Digital Digital Output States 1 to 16 Select from dropdown
Outputs menu ON(1) or OFF(0)
Event Signal 1 Event Signal #1 Tag Select from drop-down
menu
Analog Signal Tags
Output Tags
Event Signal 2 Event Signal #2 Tag Select from drop-down
menu
Analog Signal Tags
Output Tags
Example

The process controlled in this example is representative of many sequential batch operations. See Figure 93.
The Sequencer function block’s digital outputs are connected to the controller digital output function blocks
to control the operation of the various field devices such as pumps, valves, solenoids and other equipment
needed to execute the batch process function. The digital outputs may also be connected to other function
blocks in the control strategy as needed.

In the example the auxiliary analog output (AUX) is connected to an analog output block to set the speed of
an external device such as a variable speed drive.

The Sequencer function block can be started, held, advanced or reset from a Honeywell operator Interface or
from digital signals as indicated in the example. The status of the Sequencer block may be monitored using
block outputs such as current state number, current step number and mode from signals available on the
block, or from the Honeywell operator interface.

The actual sequence to be executed is made up of two data sets. The first data set defines which digital
outputs will be ON or OFF for each State of the function block, See Figure 94. Up to 50 States may be
defined for the block. Each state also has a 12 character state label that is used by the Honeywell operator
interface to indicate the active state. This data set also provides input fields to define two digital signals that
may be used to cause the sequencer to exit the current state. The Tag names in the columns for Event Signal
#1 and Event Signal #2 represent the digital signals of the control strategy that will be used to exit the
associated state.

The second data set needed to execute a sequential control strategy is the actual sequence, See Figure 95.
This data set has a series of steps, 1 through 64. Each step is setup to activate a specific State (set of digital
outputs) from the function block. The sequencer will remain in the Step until a user specified time has
elapsed or until either of the events for the specific State transitions from OFF to ON, causing the step to
advance.

The next step in the sequence can be different depending on the action that causes the sequencer to exit the
step. Time, event 1, event 2 and advance step each allow the user to specify a unique next step value.
Depending on the item that occurs first, elapsed time, event 1, event 2, or advance, the sequencer will
advance to the specified next step. This provides the flexibility to take alternate action if the expected action
does not occur on schedule.

Sequences can be stored in the controller (data specified in Figure 95) and be selected as part of a recipe or
manually through a Honeywell operator interface.
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SEQ105 1 200106 2
[ ENABLE | e o
BLENDING = 0104
D101 1 el =
040309 -| |- - ENA\'- ouT! p————- (301 o
FAIL [ 1.000 NSEQ 0OUT2 fFe—— ()02 =
1.000 m—a- NSTEP OUTS Ho—— & ()03 -]
D104 3 RESET
e A i 1 ! o= ASET  OUTS o—= ()04 =
010202 -| |-
o= 406 OUTS e o= (105 Fa
FAIL [
ARESET OUTE |- -(108 el
D03 ) [RUKN] = HOLD  OUTT He—- ()07 =
010203 -| |- £~ *RUN  OUTS e—8F- ()08 =
FAIL [ O AADY  OUTS -n—L FAIL [
ouT10 -|:|—|_ [LLSwW ]
auTA1 o [ HLSW |
ouT12 |
aDI108 3 QuTE o
oooo N, ouT14a o
OUTAS [Ho——f HOLD |
00| |- fH=——/(END 51]
OUTAE Ho—[ RES | A0107 4
O8] Fo——r(FILL 1] e et
STMR L=
00| p=——r1FiLz |
MODE f=#——[ MODE | 000000
00| H=——/(END 54
STATE e[ STATE] FAIL |-
00 -| |- H=——/[END 551
AR
00 -| |- H=——[ DRAIN]
STEP [=m [ SPEED]
a0 -| |- lo——1[ ABORT]
00| H=——o07(roNE]
FAIL [

Figure 93 Sequencer function block example - Part 1

Sequencer Function Block Properties

General | Labels States l

#| StateName |  Digtel Outputs | Event Signal#1 | Evert Signal#2 |4
1 |FILL 1000000000000000  |EMND S1 RESET f
2 |A0D A 0100000000000000  FILL 1 ABORT
3 |ADD B 0010000000000000  |FILL 2 ABORT |
Z ADD © 000001 0000000000 | EMD S4
5 mn 0000000100000000 | EMD S5 ABORT
E HEAT \0000000110000000 | !
7 |BvPass | 000001 0000000000
(B | VENT 0000000001 000000

§ |START SHUTDN  |0000000000100000 | ABORT

10|RESTART 0000001000000000 | RUN

11| DRAIN 0001000000000000 | DRAIN
[12]4BORTSEQ|0000000000010000 | ABORT
13]END 0000000000001000  RESET

Figure 94 Sequencer function block example - Part 2
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Sequence: 'GREEN G' 'GREEN GLOP*

Figure 95 Sequencer function block example - Part 3

Step|State | State Hame TI;:;" Tlm;t::xt Euen;tl:e:rt Euer;té:em :::ta;t?p Aux. Yalue
1 1 FILL 3 2 2 12 2 23

2 2 ADD A, i 3 3 12 3 25

3 3 ADDB i 4 4 12 4 25

4 5 Ml 10 5 1] 5 5

G B HEAT 30 1 1] 12 B 25

B 4 ADD G 1] 1] 7 1] 7 25

il o bl o g 1] 1] g 93

g -] HEAT 23 ] 1] 1] 9 93

] g WENT 10 10 i i 10 25

1o |7 BYPASS E 11 i i 1 25

11 5 Ml 2 12 1] 1] 12 25

12 |6 HEAT 15 13 1] 1] 13 25

13 (11 DRAIM 1] 14 13 1] 14 1]

14 |13 EMD 1] 1] 1] 1] 1 1]

15 |12 ABORT SEQ |0 16 u] u] 1 BI u]

Add Delete | ok | concel |
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Function Blocks - SPEV Setpoint Programming Event Decoder Function Block

SPEV Setpoint Programming Event Decoder Function Block

Description

The SPEYV label stands for Setpoint Programming Events.

S8TA SEG PG

SPEVI1ZT 1

E-
Ez
Ex
Es
ES
EE
E7
ES
ES
E10
E11
E1z
E13
E14
E15

DO O0O0O0OO0OG6 G 0 0O0O0O0O0 U0

E1G

This block is part of the Setpoint Program and Setpoint Scheduler categories.

Function

Sets up to sixteen digital event outputs that may be ON or OFF on a per segment basis. Inputs include
program number, segment number, and program state (READY, RUN, HOLD, GHOLD, STOP) from
setpoint program block or setpoint scheduler block.

o If Program Number (PGM) = 0, Segment Number (SEG) = 0, or Program State (STA) is RESET; then:
E1 to E16 = OFF.

o Otherwise, E1 to E16 = as specified in program (PGM), segment (SEG).

Inputs

PGM = Profile number
For SP Programmer - 99
For SP Scheduler - 20
SEG = Segment number (1 to 50).
STA = Program/schedule State (Ready, Run, Hold, Ghold, Stop).
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ﬂ ATTENTION
SPEV inputs must be connected directly to corresponding outputs of SPP (Setpoint Program)
or SPS (Setpoint Scheduler) block.

In Stop state, events stay in the state defined in the last segment.

Outputs
E1 = Digital signal - segment event 1
E2 = Digital signal - segment event 2
E3 = Digital signal - segment event 3
E4 = Digital signal - segment event 4
E5S = Digital signal - segment event 5
E6 = Digital signal - segment event 6
E7 = Digital signal - segment event 7
E8 = Digital signal - segment event §
E9 = Digital signal - segment event 9

E10 = Digital signal - segment event 10
E11 = Digital signal - segment event 11
E12 = Digital signal - segment event 12
E13 = Digital signal - segment event 13
E14 = Digital signal - segment event 14
E15 = Digital signal - segment event 15
E16 = Digital signal - segment event 16

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 96 shows a function block diagram using a SPEV function block to provide event outputs for a
setpoint programmer.

The SP programmer event output status may be directed to

digital outputs, part of control logic, or be directed to signal I
o1 . . o101
tags for use anywhere within the control configuration. R A
—
L1 |
SPP2 3 FIDZ 2
TMPPRG1 ZON1TEMP
= HP G =13 RSP MEP fo
== HSEG ALK, G = FFW ALY e
= MZET STHR == = TRW ALZ e
IO STME fe= == TRC
= "RESTRT FTME fe== = BIAS
= GHOLD  GHOLDI fe= l SV AT o
—| poOg =]
= ARESET  READY fee SPEVS 5 -(1 0604 = MDRQI MODE fo
= MHOLD HOLD fe == BCI BCO o
E1 po7 7
= "RUN RUMI e e
EZ b 30BOZ |
MDY STOPI f== —_—
(=] A0g 4
Ed f——— [ STAGE1]
ES fee—————[ STAGEZ ] 0401
Efi fo
L [SEGMTNUM]
ET = 0o10 10
B o= -()0701 ANDS 3 pog 9
ES fo . {)oE03
ED f= PRES:200 j—==
E11 f=
E1Z f==
E13 f=
E14 fe=
E15 f==
E16 fe=
Figure 96 SPEV function block example
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SPP Function Block

Description

The SPP label stands for Setpoint Programmer.

1 Pvd Pwva AUM PV
SPLS! = 1
SPP13S

o~ ENABL

e NP G SF fa
@ NSEZ AL
o= “SET STHR fesn
o= OG STME =
0= *RSTRT  FTHE =
o= GHOLD  GHOLDI =
o= *RESET  READY |43
== *HOLD HOLE f=
o= “RLUN RUNI ==
o= AL STOF| =

L
STA SEG PG

This block is part of the Setpoint Program category.

Function

Runs a setpoint ramp/soak program that produces a setpoint output on a time-based profile that is loaded
into the block. A single profile may be from 2 to 50 segments in length. Up to 70 profiles are stored in the
controller’s memory. Each segment of the profile may be a ramp or soak except the last segment must be a

soak.

In addition to the main ramp and soak output value, a second (AUX) analog value is available for each step
of the program. This output is a fixed soak value that may be used to provide a setpoint value for a
secondary control loop in the process. [For example, see Example 4 - Using the setpoint programmer AUX

output (page 386).]

A Setpoint guarantee function is provided that holds the program if a process variable exceeds a predefined
deviation from setpoint. Selections allow setpoint guarantee to be active for the entire program, for soak

segments only, or for user specified segments, or for no segments. [For example, see Example 1 - PID with
setpoint programmer and guaranteed soak (page 383).]

Up to 3 Process Variables may be configured as inputs to the block for setpoint guarantee.

Process Variable #1 value in engineering units, for deviation check.
Process Variable #2 value in engineering units, for deviation check.

Process Variable #3 value in engineering units, for deviation check.

Input
PV1
PV2
PV3
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Output

Aux PV = Aux PV for Aux PV Display.

ENABL = Level input to enable the block - only checked in Ready State; input is ignored if not
connected.

NPGM = New profile number (1 to 70). See ATTENTION below.

NSEG = New start segment number (1 to 99). When connected, it is used in conjunction with the SET
input of the block to set the current segment of the profile to the value of NSEG. See
ATTENTION below.

ASET = Pulse input to load NPGM and NSEG numbers. See ATTENTION below.

~JOG = Pulse input to Jog to a predefined segment.

RSTRT = Pulse input for restart action after power interruption [For example, see Example 5 -
Controlled Restart after Power Loss (page 387).]

GHOLD = Guaranteed soak hold - changes program state from RUN to GHOLD when turned ON and
GHOLD to run when OFF.

ARESET = Pulse input RESETS program, when turned ON.*

AHOLD = Pulse input puts program in HOLD, when turned ON. Run needed to restart.

ARUN = Pulse input puts program in RUN, when turned ON; except when program is in GHOLD
state.

A"ADV = Pulse Input for advance of segment.

*For example, see Example 3 - Alternate methods for actuating SP programmer START/HOLD/RESET
functions (page 385).

ﬂ ATTENTION
If either or both NPGM and NSEG are connected directly to analog variables, when that
analog variable changes (for example: via a recipe load), then the Setpoint Programmer block
will immediately use the new value internally.

If NPGM or NSEG is connected to any other function type then their values are loaded into the
SP Programmer only when *SET goes through a positive transition.

SpP = Programmed setpoint value in engineering units

AUX = Second non-ramping auxiliary setpoint output in engineering units. [For example, see
Example 4 - Using the setpoint programmer AUX output (page 386).]

STMR = Time Remaining in current segment - in minutes.

STME = Time Elapsed in current segment - in minutes.

PTME = Time Elapsed in program - in minutes

GHOLDI = Guaranteed soak hold indication - turns on if PV is outside guaranteed soak band and
Guaranteed Soak is enabled.

READY = Program Reset state indication

HOLDI = Program Hold state indication

RUNI = Program Run state indication
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STOPI
PGM
SEG
STA

Program Stop indication (Program Complete)
Current Profile Number (1 to 99) - connect to PGM input on SPEV block.
Current Segment Number (1 to 50) - connect to SEG input on SPEV block.

Current program state (RESET, HOLD, RUN, GHOLD, STOP). Connected to STA input of
the SPEV block

ATTENTION

The program states are:

0 = Until block is first executed after power up

e 1 = Reset

e 2=Run

¢ 3 =Hold

¢ 4 = GHold

e 5= Stop

e 6 = Disabled
TIP

If the first step of a profile is a ramp, the program will start the ramp from the value of PV
Input 1. If the first step of a profile is a soak, the program will start from the soak value. If
consistent starting values are required, begin all profiles with a soak.

The PV inputs are used to determine PV—SP deviation for guaranteed soak segments.
Valid program numbers begin with 1. Valid segment numbers begin with 1.
The GHOLD output is not affected by the status of the GHOLD input.

The RST, HLD, RUN, JOG, ADV, SET, RESTART inputs are activated only when the
respective input changes from OFF to ON. A maintained ON input has no different affect
than a pulsed ON input (that is, it has no effect until it turns OFF and then back ON again).

The program may be changed (with some exceptions) from the current state to a new state
by the operator as well as by inputs to the SPP block. Table 100 lists the resulting states.

Concerning changing program state, if more than one function block input is on in the same
execution cycle, RESET has priority over HOLD and RUN, and GHOLD has priority over
RUN.

Also, function block inputs will override inputs from the Operator Panel that occur during the
same execution cycle. And finally, state changes from the Operator Panel are processed on
the basis of the “last change wins.”

At the beginning of a segment, STME will be 0 for one execution cycle to permit start of
segment detection by other blocks.

At the end of a segment, STMR will be 0 for one execution cycle to permit end of segment
detection by other blocks.

If RESTART is On, the block will use PV1 as a starting value and ramp at Restart Rate back
to the last SP value, then complete the remaining portion of the segment. Restart Rate is a
property of the profile (program)

“Fastforward” (i.e. Verify) is initiated through the operator interface. It is not an input pin.
Fastforward is a way to check for proper functioning of the profile’s events and outputs,
without having to wait for the profile to execute at its normal speed. When FASTFORWARD
is ON, the program will run at a speed 60 times faster. When FASTFORWARD is OFF, the
program will run at normal speed.
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Table 100 SPP inputs and current state

Input Current State
RESET HOLD RUN GHOLD STOP
RESET RESET RESET RUN RESET RESET
HOLD HOLD HOLD HOLD HOLD STOP
RUN RUN RUN RUN GHOLD STOP
GHOLD RESET HOLD GHOLD GHOLD STOP

Restart scenario options
Table 101

Restart scenario options

1 No Action taken

Program will start at the point where it was prior to power
down.

2 Use the Restart feature of the Setpoint
Programmer with a configurable Ramp
Rate.

This feature will use the PV (connected to PV1) as the initial
starting point for the Setpoint and will use a configurable
ramp rate for the profile. When the temperature gets to the
original Setpoint prior to power down, the program will
continue. See Figure 101, Scenario A.

3 Use the Restart feature of the Setpoint
Programmer with a configurable Ramp
Rate and use a compare function so that
the restart will apply only after a certain
time.

You may gate this Restart input to the programmer to only
apply after a certain time off and/or a certain segment if
desired using Compare function blocks. See Figure 101,
Scenario B.

ﬂ ATTENTION
Be sure to configure the Restart Ramp Rate when a controlled restart is being configured. If
not the default value of 0 will cause the programmer to freeze.
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Block properties

Set Point Programmer Properties Ed

— Block

Tag Mame

[rescriptor

5PP135

Murnber:

Order:

133

— Dizplay

Decimal places

5P Unitz

Aux Decimal Places

_ﬂ_°| i

o |

Failsafe SP IIj

Cancel |

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 102 SPP configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Tag Name N/A 16 character tag name
Descriptor N/A Block descriptor
Display Decimal N/A Number of places to display after 0-5
Places the decimal point
SP Units N/A Engineering unit descriptor 6 characters
Aux Decimal N/A Number of places to display after 4 Characters
Places the decimal point
Failsafe SP Failsafe 0 Failsafe Setpoint Value —9999 to 9999
Setpoint Engineering Units
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Example 1 - PID with setpoint programmer and guaranteed soak

CGruaranteed Soak is confizured as part of the SET POINT
PRCFILE cordiguration nsing the Control Builder 5 ofbaare or
frorn the TTDC 200 Operator Interface, Set Point peofile EDIT
DETAIL display. This can be applied to all soaks, selected
soaks or all segrnents.

Thiz exarmple nses the loop PV as the dewiation check ingmt
vg. the 3P outpnt. The uzer has the option of nsing 3 more
PV for expanding the deviation check requiring all ingnits to
be within the bavd be fore the Hold is released.

Chaar. Soak

<

PVI\PW PV dnRy
111

Hurbss  Harss T e e SPP3 a Pibz 2
LI s o SPPOD3 ZONA TEMP
R T e Guasi Held T o
Tima Far St T 5P |= = REF  WEP [
Eng Unie TemUric  #acc Dot Link: Guar, Hold High G, Hald Losc
Hrua 10 00K 160N = NSED AL — FFY ALA =
— #ZET STMR [— — TRY ALZ |~
[— 9 Value | Timedele | Aus. i | G Hald [ .
o Ir:? In l l:\- ]'.rr Emtmmm I = *0d STME — — TR
£l =0 o o Eid COOONEREIO000 —“RSTRT  FTME [— — BlAZ
g
—-—«-—-«——I = GHOLD  GHOLD f— — 50 ATI—
(=]
—*RESET READLY |— — WDRDI MODE [—
(it
—=*HOLE  HOLD j— — Bl BCO |—
% e HRLIN RUHI b=
e STOF| =
1T r 1
Figure 97 PID with setpoint programmer and guaranteed soak
Revision 17 HC900 Process Control Designer Function Block Reference Guide 383

116



Function Blocks - SPP Function Block

Example 2 - PID with setpoint programmer and event outputs

The SP programmer event output status may be directed to
digital outputs, part of control logic, or be directed to signal
tags for use anywhere within the control configuration.

Al 1
0101
® FAIL f=
—
SPP3 3 FlDz 2
TMPPRGM1 ZON1TEMP
= NP G SP RSP WSP
— NSEG ALK, — FFW ALT e
— #SET STHR 1= — TRW ALZ e
—nJ0G STME 1= = TRC
= *RSTRT  PTME [— — BIAS
= GHOLD  GHOLDI (= — 1 bOs 5 - Sl ATI e
= *RESET  READY [=— SPEVS 5 (10601 = MDRQI MODE —
= *HOLD HOLD f= — BCI BCO e
E1 Do7 7
— MRUN RUNI fo -
EZ fm— = -()0BO2
— D STOF| (=
E3 AD4 4
E4 [STAGET]
ES [STAGEZ ] 0401
Ef fe
L [SEGMTHUM ]
EF = Do 10
ES == -()0701 ANDS 3 Dog 9
EQ fo b ()0B03
E10 f FPRES>200 J—=
E11 (=
E1Z =
E13 =
E1d f—
E15 (=
E1G (=

Figure 98 PID with setpoint programmer and event outputs
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Example 3 - Alternate methods for actuating SP programmer START/HOLD/RESET functions

Two methods are shown

The pushbutton block will tie this function to the
Pushbutton screen display. Pushbuttons will
provide a one-shot output each time they are
pressed.

Using the Digital variable block this function can
be displayed on the OVERVIEW display.

Note: Since Digital variables are turned ON and
OFF from the overview display, once turned ON
they must be manually turned OFF, to be used a
second time.

Note: Control Builder Software will not allow
the output of two block to be tied together.

Connections are shown for DEMO only of an
alternative connection.

FB245 5

F1
F2
F3
F4

Al 1
ulu]u]u]

@ FAIL =

SPFP3 3
spp0032

. HP G SP

= NSEG Al

= MSET STMR

I 0G STHME

= *RETRT PTME
== GHOLD  GHOLDI

I MRESET READY

== “HOLD  HOLDI
=t “RUN RUNI

= 1 =y STOFI

FIDZ z
pid00z

RSF WS P o

= FFW AL
= TRV ALZ e
== TRC
= BIAS
- S| ATl =

== MDRQ MODE f=

== BCI BCO fo
A0 4

o0oo

Figure 99 Alternate methods for actuating SP programmer START/HOLD/RESET functions
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Example 4 - Using the setpoint programmer AUX output

The Auxiliary output of the Set Point Programmer (SPP)
block can be used to drive the RSP of a secondary PID
control block on a level basis. This precludes the use of
another SPP block. A different (or same) set point can be
configured for each programmer step. This can be used to
program pressure, %C, etc. for a second control loop. Both
PID loops can be shown on the same SP Programmer

display. The PV for the secondary PID block is connected ana - e P
to the top right pin of the SPP block to allow view of the o000 000
PV on the SP Programmer display. Aux PV Grai GOFAIL=—
111 T
1800 ‘k SPPE & PID11 a
TEMP sppl0& TEMP
e NP GM sP RSP LL=2
= NSEG AL o FFV AL
Deg. F — "SET STMR = = TRY ALZ
o MIOG STME [ == TRLC
== "RETRT PTME [ e HIAS
e GHOLD  GHOLDI e S ATI
== "RESET READY [ == MDRQ MODE
e MHOLD HOLD = BCI BCO FID12 11
0 » o AL STOPI f— AD1S 14 T
> RSP ISP fe
Time —FRY AL e
A £ono = TRW ALZ b
10 — TRC
Pressure —BlAS
S AT o
o= MDRQ MODE b
Atm 5.0 — Bel BCO |-
AO1E 15
3.75
Q000
26 @
1 >
Time
Figure 100 Using the setpoint programmer AUX output
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Example 5 - Controlled Restart after Power Loss

SCENARIO A
To prevent stress to the work in a furnace on
power up after a power loss, you may use the Al 1
Restart feature of the SP programmer. This EAE—.
feature will use the PV (connected to PV1) as ®
the initial starting point for the Setpoint and
will use a configurable ramp rate for the P l l l
profile. When the temperature gets to the ¥
original Setpoint prior to power down, the EE RS, EIDZ 2
program will continue. You may gate this SRRD0A FIR00Z
Restart input to the programmer to only apply | ety 9 -l N —
after a certain time off and/or a certain CYCTIME b = NSEG AU L -— RV a1 b
segment if desired using Compare function CYCMING b - ASET STMR L o TRV ALD km
blocks. NEWSTART f-= = 205 STME = == TRC
This example uses the System Monitor i SSUATU g AU LIS o 147
block to provide a restart pulse to the ALM_ACTIY e @= GHOLD  GHOLD| == - ] ATI [
programmer Restart input after power ALM_UNACK fm = "RESET  READY [=m == MDREI MODE t=
restore. This will initiate the restart WO, (e @=fHOLD  HOLD| == BEI BLO =
pr()cedure, LOWSE T R e AR UM G
program HITEMP e e A0 STOF| f=m
contigues COMFAIL L T 41
power loss —> | & AO3 3
BAD_BLOCK =
1
' OFF_LINE ==
! 0301
/l \ TIME_OFF -
Initial PV : restore ramp
1
value on i rate
power
restore
SCENARIO B
A System Monitor block output
. - Al g
(RESTART) is on for the first scan cycle p
after a power loss plus TIME_OFF Q™
output indicates the time the power has aavarm I
been off. A Compare block can be used rret
N CYCTIME e SFPF2Z 2 FID32 4
to evaluate the time off and cause an CYEMINS o spPo0z PIDO03
output to initiate the restart if greater NEWSTART e . - er werle
than a set amount. ALR:S::::[ ™~ = NSEG ALK e —FFW AL [
T' Off L d ALM_LNAEK . hERT : e ASET STMR = e TRV ALZ e
1me 1S 1n s€conds. ok 03 STME [~ = TRC
~ X plchg ARETRT FTME o e BIAS
LOWBTRY - m)-—-\’ KEY i @ GHOLD  GHOLD! e e SN AT
C:I,;::\:IPL ™~ KLY fem @ "RESET READY fem e MDRQI MODE s
BAD BLOGK ™~ e AHOLD HOLD| e BC| BCO
D;F HE ~ e ARUN RUM| e
TIME_ o ~ e BADY STOP| feem
—~ AOS 5
If Time OFF is greater than SET_TOFF, execute restart oo
NOTE: Execution sequence relative to SPP block
Figure 101 Controlled restart after power loss
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SPS Setpoint Scheduler Function Block

Description

The SPS label stands for Master Setpoint Scheduler.

SPS1Z29 1
SPS129

&= ENABL

= NP G STHMR
e NEEG  STME [
o= “5ET PFTME ==
e P 5P
- P2 SPZ (=
e P2 SP3
= PG SF fmim
e PG SRS
e PG SPG jman
= PO SPT
e PUE SPE (=
e STRID STFL

NN

STA SEG PGM

This block is part of the Setpoint Scheduler category.

Overview

The objective of the Setpoint scheduler is to provide a sequence of multiple setpoint outputs (both analog
and digital) which are referenced to a common time base. Five setpoint schedule block types will be

implemented:
Master Setpoint Scheduler Block (SPS)
Auxiliary Setpoint Block (SPSA)
Digital Event Block (SPEV)
State Switch Block (STSW)
State Flags Block (STFL)

A suite of Setpoint Scheduler blocks is comprised of one master Setpoint Block (required) and optionally,

one Digital Event, one Auxiliary Setpoint, one State Switch, and/or one State Flags block.

SPS Block Function

The Master (SPS) block supports up to 8 ramp or soak outputs operating on a common time base. It accepts
one PV for each setpoint. Setpoint guarantee is provided for the master (SPS) block setpoints with a single

symmetrical value for each setpoint output. You can assign a failsafe value for each setpoint.
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Inputs
ENABL=Level input to enable the block. Only checked in ready state.

Input is ignored if not connected.
NPGM = Program Number (when SET is ON). See ATTENTION below.
NSEG = Starting Segment Number (when SET is ON). See ATTENTION below.
ASET = Pulse Input to load NPGM and SEG numbers. See ATTENTION below.

PVl = 1¥ Process Variable
PV2 = 2™ Process Variable
PV3 = 3" Process Variable

PV4d = 4" Process Variable
PV5 = 5" Process Variable
PV6 = 6" Process Variable
PV7  =7" Process Variable
PV8 = 8" Process Variable

STRQ = for connection to the STQR output of the STSW function block. (See Figure 102.) The STSW
block encodes discrete inputs to a form that will convey change mode requests from the STSW block:

0.0 No Change

1.0 Jog State

2.0 Guaranteed Hold State

4.0 Reset State

8.0 Hold State

16.0 Run State

32.0 Advance state

ﬂ ATTENTION
If either or both NPGM and NSEG are connected directly to analog variables, when that
analog variable changes (for example: via a recipe load), then the Setpoint Scheduler block
will immediately use the new value internally.

If NPGM or NSEG is connected to any other function type then their values are loaded into the
SP Scheduler only when *SET goes through a positive transition.

Outputs

PGM = Current Program Number
SEG = Current Segment number
STA = Program State (Reset, Run, Hold, Ghold, Stop).
SP1 = Setpoint #1 Output (EU)
SpP2 = Setpoint #2 Output (EU)
SP3 = Setpoint #3 Output (EU)
SP4 = Setpoint #4 Output (EU)
SP5 = Setpoint #5 Output (EU)
SP6 = Setpoint #6 Output (EU)
SP7 = Setpoint #7 Output (EU)
SP8 = Setpoint #8 Output (EU)
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Block properties

Double click on the function block to access the function block properties dialog box.

Dialog box structure

The SPS properties dialog box is divided into four tab cards

TAG/FAILSAFE

MAIN OUTPUT LABELS
AUXILIARY OUTPUT LABELS
EVENT LABELS

Click on the tab to access the properties for that tab.

TAG/FAILSAFE tab

Setpoint S5cheduler Function Block Properties E

Tag / Failsafe | Main Output Labels | Ausiiary Output Labels | Evert Labels |
 Block

TagMame (Efssylis Mumber; 109

Diescriptar Order: 1

— Failzafe Setpoints

Failzafe Setpaint 1

Failzafe Setpaint 5

Failzafe Setpoint 2

Failzafe Setpoint &

Failzafe Setpoint 3

Failzafe Setpoint 7

Failzafe Setpaint 4

Failzafe Setpaint 8

Double click on the function block to access the function block properties dialog box.

Table 103 Tag/Failsafe configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Tag Name N/A 16 character tag name
Descriptor N/A Block descriptor

Failsafe Setpoints SP 0 thru 8 0
Failsafe Value is the initial value
when exiting the program mode.
Default Failsafe value is 0.0.

Failsafe Setpoint 1 thru 8 Value in EU
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Function Blocks - SPS Setpoint Scheduler Function Block

MAIN OUTPUT LABELS tab

It lets you set up labels for Main Outputs in the Setpoint Schedule to be displayed on the Operator Interface. Enter
Label names, Units(eu), and Decimal places

Table 104 describes the parameters and the value or selection.

Setpoint Scheduler Function Block Properties

Tag / Failzafe  Main Output Labels | Auilian Output Labels I Event Labels I

Decimnal
Places

Jo
Jo

SP Label Uits
1. |

m ~Nom M o E WM

()4 Cancel
| I

Double click on the function block to access the function block properties dialog box.

Table 104 Main Output labels configuration parameters

Parameter Index # Parameter Description Value or Selection
SP Label N/A Label name for Operator Interface 8 characters max.
SP1 thru SP8
Units N/A Units for Operator Interface 4 characters max.
Decimal N/A Decimal places for operator 0-4
Places Interface
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AUXILIARY OUTPUT LABELS tab

It lets you set up labels for Auxiliary Outputs in the Setpoint Schedule to be displayed on the Operator Interface.
Enter Label names, Units(eu), and Decimal places

Tag ¢ Faizafe | Main Dutput Labels  Ausliary Output Labels | Event Labels |
B Lakel Linits EES::I
T I 0
2 | I Io
| I 0
4 I 0
5 | I Io
| | ]
[ I 0
B | I Io

[u]4 I Cancel

Table 105 Auxiliary Output labels configuration parameters

Parameter Index # Parameter Description Value or Selection
AUX Label N/A Label name for Operator Interface 8 characters max.
AUX1 thru AUX8
Units N/A Units for Operator Interface 4 characters max.
Decimal N/A Decimal places for operator 0-4
Places Interface
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EVENT LABELS tab

It lets you set up labels for Events in the Setpoint Schedule to be displayed on the Operator Interface. Enter a label
title in each field

Setpoint Scheduler Function Block Properties [ ]
Tag / Failzafe I Main Dutput Labels I &giliary Output Labelz  Ewvent Labels I
Event  Label Event Label

i a

2 [ L

a [ "

ER 12

s 0 —

A (N

‘2 O —

s 0 —

ITI Carcel

Table 106 Event labels configuration parameters

Parameter Index # Parameter Description Value or Selection
EVENT Label N/A Label name for Operator Interface 8 characters max.
EVENT1 thru
EVENT 8
Units N/A Units for Operator Interface 4 characters max.
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Setpoint scheduler example
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Figure 102 Setpoint scheduler function block suite
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SPSA Setpoint Scheduler Auxiliary Setpoint Function Block

Description
The SPSA label stands for Setpoint Scheduler Auxiliary Setpoint Block.

SEG

STA P
1 1t

SPEAT 1

Gl

= APV ALK
m APVE ALRZ
m= APV ALKE
me APWE ALK
= APWES AUXS
w= APV AUXE
m= APVT ALKT

me APVE ALXE

This block is part of the Setpoint Scheduler category.

Function

The eight setpoint outputs of the Auxiliary Setpoint block are set to the current step value. The current step
is an input to the block and must be connected to the step output of a Master Scheduler block. At the end of
a step, the outputs of the slave block go directly to the next step value. That is, Ramps are not supported.

Inputs
PGM = Current Program Number

SEG = Current Segment number
STA = Program State (Reset, Run, Hold, Ghold, Stop).

APV1 = 1" Auxiliary Process Variable (EU)
APV2 =2" Auxiliary Process Variable (EU)
APV3 = 3" Auxiliary Process Variable (EU)
APV4 = 4" Auxiliary Process Variable (EU)
APV5 = 5" Aucxiliary Process Variable (EU)
APV6 = 6" Auxiliary Process Variable (EU)
APV7 =7" Aucxiliary Process Variable (EU)
APVS = 8" Aucxiliary Process Variable (EU)

Outputs

AUX 1 = Auxiliary Output #1
AUX 2 = Auxiliary Output #2
AUX 3 = Auxiliary Output #3
AUX 4 = Auxiliary Output #4
AUX 5 = Auxiliary Output #5
AUX 6 = Auxiliary Output #6
AUX 7 = Auxiliary Output #7
AUX 8 = Auxiliary Output #8
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Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 102 shows a Function Block Diagram (Setpoint Scheduler Suite) using a SPSA function block.
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SQRT Function Block

Description
The SQRT label stands for Square Root.

i
l
SQRT110 1
+
ouT

This block is part of the Calculations category.

Function

Extracts the square root of the analog input (X) as long as the input is greater than the configured
DROPOFF value.

o If X > DROPOFF, then: OUT = square root of X.
e Otherwise, OUT = 0.

Input

X = Analog value for square root extraction

Output
OUT = Square Root value

Block properties

Square Root Properties |
—Block _EIK
MHumber 110
Cancel |
Order 1
— Set Drop Off
Drap Off |E1

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 107 SQRT configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Dropoff Dropoff 0 Minimum Input for Square Root 0 to 99999
Must be setat > =0
Example

Figure 103 shows a Function Block Diagram using a SQRT function block.

FLOW INFUT
Al 1
o101
@ FAIL f=m
SQRTZ2 2
\/ LIMEARIZE FLOWY S1GMAL
P03 3
FI0O03
w= REP MSP e
e FRW ALY
e TRW ALE
w= TRE
e BlAS
e S0 ATI
m= MDREQ| MODE (==
we BCI BCO
AOG L)
001

Figure 103 SQRT function block example
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STG Stage Function Block

Description
The STG label stands for Stage.

This block is part of the Auxiliary category.

Function

INTRLK IN
g

sTetr 1
| sTewmr

- BV
-
= OVONE

o ovoNz
o OVOFFZ
-
o OVONS
= OVOFFS
-
= ovoNE

-0

-0

= OVOFF4
e
INTRLK OUT

The Stage (STG) function block provides differential On/Off control and is typically used to monitor
pressure and flow for controlling pumps and operating valves.

There are four individual stages grouped together in the function block. The block monitors from one to
two analog inputs (PV1, PV2) which are common to all four stages, compares them for each stage by a
configurable comparator, and provides On/Off control outputs for the four stages based on configurable
setpoints for each stage. Each stage can be individually enabled and forced ON or OFF (OVON/OVOFF)

Interlocking

Previous interlocking prevents a stage’s output from turning ON until the previous stage has
turned ON. Next interlocking prevents a stage’s output from turning OFF until the output of the next

stage in sequence has turned OFF.

Interlocking is provided for stages where the output of the stage is dependent on the state of the
previous and next stage. It also works across sequentially connected function blocks.

In order for interlocking between function blocks to operate, the interlocking Input/Output pin of a
STAGE function block must be directly connected (or with a signal tag) to another STAGE function
block interlocking Input/Output pin. An improper connection, such as inserting another function block
type between two successive Stage blocks, invalidates the interlock signal.

Each configuration is limited to 8 stage function blocks.

The general forcing of outputs is not permitted within this block.
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Inputs

PV1 = Analog Input #1 - can be pressure or flow — common to all four stages.

PV2 = Analog Input #2 - can be pressure or flow — common to all four stages.

EN1 - EN4 = ON enables the associated stage. OFF causes the associated request output [OUT1-OUT4] to

turn OFF. This condition overrides the OVON/OVOFF inputs. When EN [1-4] turns ON the stage
algorithm is reevaluated to determine the state of OUT (request).

OVON1 - OVON4 = Overrides the output of the associated stage [1-4]
ON = override signal to ON
OFF = no override

OVOFF1 - OVOFF4 =. Overrides the output of the associated stage [1-4]
ON = override signal to OFF
OFF = no override
If both OVON and OVOFF are ON, OVOFF takes precedence.

INTRLK IN = Interlocking signal from previous attached stage function block. (note 1)

Outputs

OUT1 - OUT4 = ON = Stage [1-4] request is ON
INTRLK OUT = Interlocking signal to interlock the 4" Stage of this block to the first Stage of the next

block in sequence. (note 1)

Note 1. In cases where two or more stage blocks are tied together, the sequence order should be
programmed in an ascending sequence to match the desired order of operation. Failure to maintain
sequence could cause multiple scans to be required for sequential operations.

Block properties

The Stage properties dialog box is divided into FIVE tab cards:

GENERAL
STAGE1
STAGE 2
STAGE 3
STAGE 4

Click on the tab to access the properties for that tab.
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GENERAL tab

It looks like this graphically.

Table 108 describes the parameters and the value or selection.

S5TG Function Block Properties E3

General IStage1 | Stage 2| Stage 3| Stage 4

— Block
Mumber 203 Tag Mame
Order 82 Dezcriptor
— Display
P41 P2
Decimal Places I':I IIj

Lrits I

o |

Cancel

Table 108 STG general tab parameters

Properties Group Parameter Index # Parameter Description Value or Selection
General Tag Name N/A 16-character tag name
Descriptor N/A Block description 16 characters maximum
Display PV1 PV2
Decimal N/A Number of Number of Range 0 to 5
Places decimal decimal o
places Shown p|aces Shown Enter Selectlon n fleld
on the Ol for on the Ol for
PV1* Pv2*
Units N/A Engineering Engineering Four characters maximum
Units for PV1 Units for PV2 o
display display Enter characters in field

* Also defines the number of decimal places for the associated SP ON/SP OFF parameter
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STAGE tabs

It looks like this graphically. There are four stage tabs, each with the same entry fields. Select the tab for
each stage at the top of the dialog box.

Table 110 describes

the parameters and the value or selection for each stage.

STG Function Block Properties E

General Stage 1 | Stage 2 I Stage 3| Stage 4|

— Settings — Interlocking

Label || Interlock with Previous Stage r
Type IPressurex’FIow vI Interlock with Mest Stage I

— OMN Compare — OFF Compare

Py [Py = S Y |

sF [0 sp o
Compare Type  [FuaSF Compare Type m
SEC Latch Delay ID— se0

il

Latch Delay |0

W

ok I Cancel |

Label
An 8 character label used to identify the specific stage output on the operate displays of the operator
interface.
Stage Types
There are four stage types from which to choose:
Pressure/Flow The stage block activates its output as the PV1 pressure input increases above the
ON setpoint and deactivates the output as the PV2 flow input increases above its
setpoint.
Pump Down The stage block activates its output as the PV1 input rises (activate on rise) above
the ON setpoint.
Pump Up The stage block activates its output as the PV1 input falls (activate on fall) below the
ON setpoint
User Configured The user can select either PV for ON and OFF compare as well as the compare type
for their particular application (no restrictions).
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Presets

The Stage type selection pre-assigns inputs and Hi/Lo setpoint comparisons as indicated in Table 109.
These cannot be altered. The User-configurable type may be used to custom assign PV inputs and setpoint

comparison types.

Table 109 Default PV sources and compare type operators

Compare Operator

Compare Operator

between between
Stage Type PV_ON = PV_OFF = PV ON and SP ON PV OFF and SP OFF
Pressure / Flow PV1* PVv2* PV ON > SP ON* PV OFF> SP OFF*
Pump Down PV1* PV1* PV ON > SP ON* PV OFF< SP OFF*
Pump Up PV1* PV1* PV ON < SP ON* PV OFF> SP OFF*
User Configurable PV1 or PV2 PV1 or PV2 Select from: Select from:
PV ON > SP ON PV OFF > SP OFF
PV ON > SP ON PV OFF > SP OFF
PV ON < SP ON PV OFF < SP OFF
PV ON <SP ON PV OFF < SP OFF
PV ON = SP ON PV OFF = SP OFF

*Default — cannot be changed
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Table 110 STG Stage Tabs parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Settings Label N/A Unique name for each of the 4 8 Characters
internal stage functions
Type N/A See “Stage Types” for definitions Pressure/Flow
and Table 109 for associated Pump Down
parameters Pump UP
User Configured
Default =
Pressure/Flow
Interlocking N/A When set to ON, the current stage | ON = Interlock
is interlocked to the previous
Stage OFF = NO |nter|OCk
. . v
Interlack with Previous Stage Default = OFF
N/A When set to ON, the current stage | ON = Interlock
Interlock with Mext Stage v is interlocked to the next stage
OFF = No Interlock
Default = OFF
On Compare PV N/A Defines PV1 or PV2 as the source | See Table 109 for
for the comparison to SP ON. defaults.
SP 12-15 | Setpoint used with ON comparator | No range limits
Can be changed from
an operator interface
Compare N/A Comparison type operator See Table 109 for
Type between PV ON and SP ON. defaults.
Latch Delay 28-31 | Delay prior to latching the output Range:
ON 0 — 9999 seconds
Off Compare PV N/A Defines PV1 or PV2 as the source | See Table 109 for
for the comparison to SP OFF. defaults.
SP 16 -19 | Setpoint used with OFF No range limits
comparator
Can be changed from
an operator interface
Compare N/A Comparison type operator See Table 109 for
Type between PV OFF and SP OFF. defaults.
Latch Delay 32-35 | Delay prior to unlatching the Range:
output OFF 0 — 9999 seconds
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Example

Figure 104 shows a function block diagram using a STG function block to control tank level by sequencing
multiple pumps.

. Pump1 1
' Interface !
—@ i Pump 2 i
" Interface E_>€ 2 ;

System ON—p :_—;L;;E,—s——:

-

High Tank Level

Figure 104 STG function block example
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STFL Setpoint Scheduler Stage Flags Function Block

Description
The STFL label stands for the Setpoint Scheduler State Flags.

STFLZ 2

GHOLD
READY
HOLD
RN

== STFL STOF
This block is part of the Setpoint Scheduler category.

Function

Connects to Master block (SPS) via dedicated connection and provides logic 1(ON) state digital outputs for
Scheduler modes. The State Flags block accepts the encoded master block state as an input and produces
digital outputs corresponding to the current value of STFL.

Inputs
STFL = this input is connected to the STFL output of the SPS function block. (See Figure 102.)

Outputs
GHOLD = ON if state = 1.0, else OFF

READY = ON if state = 2.0, else OFF
HOLD = ON if state = 4.0, else OFF
RUN = ON if state = 8.0, else OFF
STOP = ONiif state = 16.0, else OFF

Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 102 shows a Function Block Diagram (Setpoint Scheduler Suite) using a STFL function block.
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STRIG Selectable Trigger Function Block

Description

The STRIG label stands for Selectable Trigger.

STRIGIDY 2

o= IN our

This block is a part of the Logic category.

Function

Inputs

This block allows you to select one of the following input conditions for triggering the digital output.

- The input state changes from OFF to ON.
- The input state changes from ON to OFF.
- Both of the above.

When this block is "triggered" its output will be ON for one cycle.
This block will also allow you to select one of the following initial scan behaviors:

- No trigger action following a Cold Start or Warm Start.

- Trigger the output on the initial scan following a Cold Start; takes precedence over the input pin
conditions.

- Trigger the output on the initial scan following a Warm Start; takes precedence over the input pin
conditions.

- Trigger the output on the initial scan following a Cold Start or Warm Start; takes precedence over the
input pin conditions.

Output of the block can be forced.

IN = Input signal

Outputs

OUT = Output signal
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Configurable Parameters

Parameter Index # Parameter Description Value or Selection
Block Order Execution Order for Block Read Only. To change block order,
right-click on a Function Block and
select Execution Order.
Tag name N/A 16-character tag name
Descriptor N/A Block description
Trigger type 0 Type of input state change On to off
that will trigger the output on Off to on
for one cycle. Both (On to off or Off to on)
Initial Scan 1 Type of scan No trigger
Cold Start
Warm Start
Cold Start and Warm Start
Example

Use the Selectable Trigger function block in combination with an UP/DN Counter function block to count
the number of time a process input changed state from Off to ON or ON to OFF or both.

FPulse output for both O
and OFF transitions of input

STRIGIDM 1

D0z 2
010301 -| | IN

FAIL

RESET RET

UPDMHA0Z 2

K, auT

== RFPRE FREI =

o= CHTDM

Figure 105 STRIG function block example
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Function Blocks - STSW Setpoint Scheduler State Switch Function Block

STSW Setpoint Scheduler State Switch Function Block

Description

The STSW label stands for the Setpoint Scheduler State Switch.

ST A

o= AJ0G
o= GHOLD
o= “RESET
= “HOLD
= “RUH

= ST KT

This block is part of the Setpoint Scheduler category.

Function

STRQ

Connects to Master block (SPS) via dedicated connection and accepts digital inputs to cause scheduler
mode changes. The State Switch block accepts state request digital inputs and produces an encoded output

for input to the master (SPS) block.

Inputs
AJOG = OFF to ON requests JOG state

GHOLD = ON = guaranteed Hold State; ON to OFF and previous state was RUN, then return to RUN

mode.
ARESET = OFF to ON requests RESET state
ARUN = OFF to ON requests RUN state
AADV = OFF to ON requests ADVANCE state
Outputs

STRQ = for connection to the STQR input of the SPS function block. This block encodes discrete inputs to
a form that will convey change mode requests to the SPS block:

0.0 No Change

1.0 Jog State

2.0 Guaranteed Hold State
4.0 Reset State

8.0 Hold State

16.0 Run State

32.0 Advance state

Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 102 shows a Function Block Diagram (Setpoint Scheduler Suite) using a STSW function block.
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SUB Subtraction Function Block

Description
The SUB label stands for the Subtraction mathematical operation (2 Inputs).

H

SUB142 1

A
I

ouT

This block is part of the Math category.

Function

Subtracts one input (X) from another (Y) to obtain an output.

e OUT=X-Y

Input

X = First analog value

Y = Second analog value

Output
OUT = Calculated Value

Block properties
Double click on the function block to access the function block properties dialog box.

Example

Figure 106 shows a Function Block Diagram using a SUB function block.

ABSOLUTE TEMPERATURE (KELWIN)

b
v SUB1 1
273000 j

TEMFERATURE (CELSIUS)

Figure 106 SUB function block example
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4SUB Function Block

Description

The 4SUB label stands for the Subtraction mathematical operation (4 Inputs).

Y
f
451B143 1
W1
H2 ‘&
H3
i
ouT

This block is part of the Math category.

Function

Subtracts three analog inputs (X1, X2, X3) from Y input to get an output.

Input

X1 = First analog input

X2 = Second analog input

X3 = Third analog input

Y = Fourth analog input (number to subtract from)

ﬂ ATTENTION
All four inputs must be connected. Unconnected inputs default to zero.

Output
OUT = Calculated Value

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 107 shows a Function Block Diagram using a 4SUB function block.
Y -X1-X2-X3=0UT

! N
4sUBA 1
1
A
oc .
ouT

Figure 107 4SUB function block example
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SW Analog Switch Function Block

Description
The SW label stands for Analog Switch.

S 44 2

-
O= 5Y

ouT

This block is part of the Signal Selectors category.

Function

Selects input Y for output when digital input signal (SY) is ON.
e IfSY = ON, then; OUT =Y
e Otherwise, OUT =X

Input

X = First analog value
Y = Second analog value

SY = Where ON selects Y command digital signal.

Output
OUT = Selected value

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 108 shows a Function Block Diagram using an SW function block to select control signal for output.

PIC1 1
FCE TEMF

== RSP WEP

= W ALY fo
TR ALZ o
== TR

SIGHNAL REWERSER -
e S ATI

SCBZ2 2
— s WDRR] MODE [

K == BLCI BCO fe

X,

S 3
i

OFF for reverse-acting . gy

0N for Direct Acting Contral

fwhen fuel is shut off)

ADG 4
o709

COMBUSTION AIR CONTROL WALVE

Figure 108 SW function block example
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SYNC Function Block

Description
The SYNC label stands for Synchronize.

SYHC1458 3

o= "RESET
== “HOLD
== "RLUN

D ooan

[= Sl 1ELY

This block is part of the Setpoint Program category.

Function
Used to synchronize the operation of two setpoint programs given the run. Hold and reset signals from each
program.
Input (available for logic control of programmer)
ARESET = RESET command, when turned ON.
AHLD = HOLD command, when turned ON.
ARUN = RUN command, when turned ON.
AADV = ADVANCE command, when turned ON

Output

The status of each programmer connected to the output pins of the block are monitored. A change in state
of any of the programmers is transferred to the other programmers. This occurs regardless of input pin
connections. Use of block inputs is optional.

ﬂ ATTENTION
Ghold status is not transferred between programmers with this block.

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 109 shows a Function Block Diagram using a SYNC function block.

Function: Synchronizes changes in setpoint program state for multiple SPP function blocks when the state
of any connected SPP is changed from the Operators Panel or via a remote connection. (Analog and digital
/0 blocks required to complete this function are not shown.)

SYMCA01

- *RESET
= *HOLD
== "RUM
o= mADW

1

SP!WD! ' ' 2 PID'IEIS' 3
SPPOO1 FIDO02
o~ ENABL
= PG SP e—== REP WP
m= NSEG AL e FFW AL
o= ~SET STMR (== = TRV ALz
(= i) STME (== o= TRC DIRECT
&= *RSTRT PTME (= me BIAS
= GHOLD  GHOLD| pr— = S ATI
FH2———— &= *RESET READY -3 m= WDRQI MODE
= =3~ “HOLD HOLD| (== = BCI BCO
B == RN RUNI == _l_
= - A STOPI -
I N
SF‘!"1D! ' ' 4 F‘ID1I:IB' 5
SPFROOS FIDOOS
o= ENABL
= NP G 5P m#—————== RSP WIS =
= HSEG ALt = FFY ALT =0
o~ *SET STMR (= = TRW ALZ o
o= "J0G STME == B~ TRC DIRECT |-
o= *RETRT FTME (== = BIAS
l—— GHOLD GHOLDI o e S ATI -
l———= “RESET READY -0 = MDREQ] MODE e
L———=- ~HOLD HOLD == = BCI BCO f=m
l————=3 “RUN RUNI (== _I_
e =T STOFR| =
I L L

Figure 109 SYNC function block example
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TAHD Track and Hold Function Block

Description
The TAHD label stands for Track and Hold.

X
f

TAHD148 2

o= TC

e

ouT

This block is part of the Auxiliary category.

Function

Provides an output that tracks the value of the input (X), when a digital input signal (TC) is On; or when
TC is OFF, holds output at last value of X.

e If TC = ON, then: OUT = X (TRACK)
o If TC = OFF, then: OUT = Last value of X (HOLD)

Input
TC = Track command signal, when turned ON.
X = Value to be tracked.

Output
OUT = track and hold value of X

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 110 shows a function block diagram using a TAHD function block to track the Input signal for a

PID control loop in conjunction with a digital input.

Al 1
o000
Signal from
Fadiation Pyrometer
S
TAHDZ 3
DIS 2| Limit Switch
0104 -| |- TC
Limit Switch is closed Output tracks input only
when billet is in sight when billet is sighted
path of radiation Pyrometar
PID3 4
- RSP L1TE=] S
o FFM ALt L
o TR Azl
== TREC
- BIAS
T ATIL
o MDEQ MODE [
- BLCI BCO L
AO4 4

o000

Figure 110 TAHD function block example
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Function Blocks - TCPR Function Block

TCPR Function Block

Description

The TCPR label stands for Modbus/TCP Read. This block is part of the Communications category. It
looks like this graphically.

ADDR

TCPR115 1

RD1
RD2
ROz
R4
RD&
RDE
ROY
RD&
RDa
RD10
RD11
RD12
RD12
RD14
RD15

RD1G

Function

A communication function block that expands the read capability of the Modbus/TCP Slave function block
to 16 additional data points. Multiple blocks may be connected to the same Modbus/TCP Slave block.

The Modbus/TCP read block has no inputs and 16 outputs. Up to 16 registers can be configured as the
source of data for the outputs.

The configuration data for each point will consist of:
o the address of the source device on the Modbus link,
« the register address of the desired data,
« and the register type: Integer, Float, or Bit Packed.

The sixteen outputs can be connected or tagged in the same manner as any other function block output.

Inputs
ADDR = Slave address from associated TCPS block. (Must be connected to a TCPS block)

Outputs
RD1 through RD16 — Last read value from selected address
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Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

You must configure the TCPR function Block Output Pins as shown in the “Edit Selected Output Pin

Modbus Read Properties

X

Output | Register Used | Addr. [hex] | Data Type | Function Code | Sel Bit |
RD1 MO 1] float 32 Fiead Input Req. [04h) a
RD2 wES ] float 32 Read Holding Reqg. (03h] 0
RD3 NO o float 32 Read Input Reg. [04h) 1}
RD4 MO 1] float 32 Read Input Reg. (04h] ]
RDE MO 1] float 32 Read Input Reg. (04h] ]
RDEB MO 1] float 32 Fead Input Req. [04h] 0
RD7 MO 1] float 32 Fead Input Rea. [04h) 0
RDB HO 1] float 32 Read Input Req. [04h) i}
RDS N0 1] flaat 32 Fead Input Reg. [04h) a
RO10 NO 1] flaat 32 Fead Input Reg. [04h) a
RD11 N0 1] flaat 32 Fiead Input Reg. [04h) a
RD12 N0 1] float 32 Fiead Input Reg. [04h) a
RD13 MO 1] float 32 Fiead Input Req. [04h) a
RD14 MO 1] float 32 Fiead Input Req. [04h) a
RD15 NO o float 32 Read Input Reg. [04h) 1}
RD1E MO 1] float 32 Read Input Reg. (04h] ]
Edit Selected Output Pin
Dutput Use Address Register Function Select
Fin Register  [hex] Data Type Code Bit

[Fiead Holding Reg. (g3 _~| [0

Apply

Ean}\

5 bt

2

portion of the dialog box. Follow the numbered sequence shown above referring to Table 111.

Table 111 TCPR function block configuration parameters

Sequence Parameter Action Selections Comments
Number Field
1 Click on an Output Pin RD1 through The selected Output
Clutput from the list of pins in RD16 Pin will appear in the
Fin the upper portion of the Output Pin Field.
dialog box.
R
2 Click on the “Use RD1 through YES will be indicated in
Use Register” field to assign | RD16 the “Register used”
Register a register to the Output column when you
v pin. select “Apply
3 Type in the address of
Address the register (in Hex) on
[hex] .
the slave device
| 0
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Sequence Parameter Action Selections Comments
Number Field
4 . From the drop down Float If read as an integer,
DF:E.%EE anenlu, sellgzct tr]re Unsigned 32 the oﬂutpL_Jt is converted
egister Data Type Signed 32 to a floating point.
Unsigned 16
unzigned 32 i
zighed 32 S!gned 16
ursigred 16 Bit Packed
signed 16 Single Bit
5 . Select a function code Read Holding Function code 03 or
F“C”;;E” for “Float, Unsigned, Reg — Function Function code 04 is
Signed, or Bit Packed” Code 03 used to read the
Fiead Holding Reg. (03h] 7] register data type contents of input
Read Holding Reg. (03] Read Input registers in the slave.
Read [nput Reg. [04h] Reglsters -
Function Code
04
Select a function code Read Caoil Function code 01 is
Fucnccﬁiﬂn for “Single Bit” Status — used to read a slave's
nas Register data type. Function Code coil's (discrete output's)
Read Coil Status [01h) =] 01 ON/OFF status of the
Fiead Cail Status (01h) slave device in a binary
Riead Input Status (02h) Read Input data format.
Status -
Function Code Function code 02 is
02 used to read a slave's
input's (discrete
input's) ON/OFF status
of the slave device in a
binary data format.
Output is floating point
equivalent (0.0 or 1.0).
NOTE: Refer to the
Communications
manual for the function
codes supported by the
specific device.
6 Select which bit (0-15) 0to15 If read as a bit packed
G elect to read when Register number, you must
Bit Data Type = Bit Packed select which bit to
mask (0-15).
1] = .
The output will be the
floating-point
equivalent (0.0 or 1.0)
of the masked bit.
7 You must press [APPLY] to accept the register changes.
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Example

Figure 111 shows a Function Block Diagram using Modbus/TCP function blocks.
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Figure 111 TCPR function block example
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Function Blocks - TCPS Function Block

TCPS Function Block

Description

The TCPS label stands for Modbus/TCP Slave Status. This block is part of the Communications category.
It looks like this.

TCPS404 1
TCPEA04

NO_SCAN Ho
BAD_COM o

=~ EN1

O ENZ

O~ ENZ

o~ EN4

= R RO

- NRZ RDZ

] RD:3

== IR RD4
o~ ENABLE

—

Function

A communication function block allows the controller to act as a master device and communicate with
slave devices via the Ethernet port of the controller. Requires one block per slave device, up to 32 devices
maximum. Only one block may be assigned to each slave device. It supports 4 read and 4 write parameters
plus provides digital indication of communication integrity.

Inputs

ENABLE = [ON] Slave device is in scan -
If the Enable pin IS connected, then enabling/disabling follows the state of the Enable pin of the block and
the enable/disable function on the diagnostic page in the HC Designer is grayed out.

If the Enable pin is NOT connected, then the user must be in Monitor mode, Monitoring TCP Modbus
Diagnostics in the HC Designer, select the device to be enabled or disabled, and click the Enable (or
Disable) button.

EN1 through EN4 = [ON] Data value written once per scan

WR1 through WR4 = Values to be written to the selected register

ﬂ ATTENTION
¢ This block does not support bit packing and single bit writing.

e If the register is an integer data type, the floating point input will be rounded up prior to
writing to the address register.
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Outputs
RD1 through RD4 = Last read value from the selected address

NO_SCAN = Scan Indication
ON = Device is “Out of Scan”
OFF = Device is “In Scan”.

BAD_COM = Communications Indication
ON = Bad quality or device not defined
OFF = Good Communications

IP_ADDR = IP Slave Address for use with TCPR and TCPW function blocks

ﬂ ATTENTION
e Integer values are converted to floating point values prior to output.

¢ If a Modbus slave device does not respond to a request, the last output value will be
maintained.

Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters
The ON/OFF properties dialog box is divided into Three tab cards:

GENERAL
READ
WRITE

Click on the tab to access the properties for that tab.
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GENERAL tab

It looks like this graphically. Table 112 describes the parameters and the value or selection.

Modbus Slave Function Block Properties

General ] Fead ] Wdrite ]

Configure Modbugz Slave

Slave Tag Hame

todbus Address

Modbus/TCP Address

|D.u

t odbuz Double Regizter Format

* FPB - Big Endian [4.3.2.1)

" FPLE - Little Endian Byte Swap [2.1.4,3)
" FP BB - Big Endian Byte Swap [3.4.1.2]
" FPL - Little Endian [1,2,3.4)

%)

Cancel

o]

Table 112 TCPS Block General tab configuration parameters

Properties Function Parameter Index # Parameter Description Value or Selection
Configure Modbus Slave Tag N/A Description of Slave 16-character tag name
Slave Name Device
Slave address and Tag Name
must be unique within a control
file.
Modbus N/A Unit address of slave Leave at 0 unless manufacturer
Address of the slave device states
otherwise.
Modbus/TCP N/A IP Address of Slave Enter unique address (Cannot
Address device on the link be all 0.0.0.0 or
255.255.255.255)
Default IP address = 0.0.0.0
which means slave will NOT be
in scan

Modbus Double
Register Format

Each IEEE 32-bit floating point number requires two consecutive registers (four bytes)
starting with the register defined as the starting register for the information. The stuffing
order of the bytes into the two registers differs among Modbus hosts. The selections are:

Selection Description Byte order
FP B Floating Point Big Endian Format 4,3,2,1
FP BB Floating Point Big Endian with byte-swapped 3,4,1,2
FP L Floating Point Little Endian Format 1,2,3,4
FP LB Floating Point Little Endian with byte-swapped 2,1,4,3
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READ tab

It looks like this graphically. Table 113 describes the parameters and the value or selection.

Table 113 TCPS Block Read tab configuration parameters

Properties Function Parameter Index # Parameter Description Value or Selection
Edit Output Pins Output Pin N/A Output pin designation Register request assigned to
RD1, RD2, RD3, or RD4 pin
Use Register | N/A Register Request Click on the “Use Register” field
to assign a register to the
Output pin.
Address N/A Register Address Type in the address of the
(hex) Read register (in Hex) on the
slave device

NOTE: A single configuration
may contain up to 256
enabled registers.

Register N/A Register data type From the drop down menu,
Data Type select the Register Data Type
¢ Float

¢ Unsigned 32
« Signed 32
+ Unsigned 16
e Signed 16
» Bit Packed
« Single Bit

If read as an integer, output is
converted to floating point
equivalent.
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Properties Function

Parameter

Index #

Parameter Description

Value or Selection

Function
Code

N/A

Several standard Modbus
RTU function codes are
supported. These
standard function codes
provide basic support for
IEEE 32-bit floating point
numbers and 16-bit
integer register
representation of
instrument’s process data

Function code 03 — Read
Holding Registers or

Function code 04 — Read Input
Registers is used to read the
contents of input registers in the
slave.

Supported Data Types for
Function Codes 03 and 04.
From the drop down menu,
select a function code for
“Float, Unsigned, Signed, or
Bit Packed” register data type

Function code 01 — Read Coil
Status is used to read the coil’s
(discrete output’s) ON/OFF
status of the slave device in a
binary data format.

Function code 02 — Read Input
Status is used to read the
input’s (discrete input’s)
ON/OFF status of the slave
device in a binary data format.

Supported Data Types for
Function Codes 01 and 02.
Select a function code for
“Single Bit” Register data

type.

NOTE: Refer to the
Communications manual for the
function codes supported by the
specific device.

Select Bit

N/A

Bit to read when Read
register’s data type = Bit
Packed

You must then select
which bit to mask (0-15).

The output will be the
floating-point equivalent
(0.0 or 1.0) of the masked
bit.

0-15
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Write tab

It looks like this graphically.

Table 114 describes the parameters and the value or selection.

Modbus Slave Function Block Properties

Wh4

General] Fead “ite l

X)

unsigned 16

Edit Input Pinz
|npuit lze Addresz Reqgizter Funiction
Fir Fegister [hex] Data Type Code
W vV | o |f|.:,at 72 j Preset Multiple Feg. [10h]
IW v | i |signed 16 j |F'reset Single Reqg. [0&K]
IW v | 1] |3igned 32 ﬂ |F'reset Multiple Reg. [10k]

|F'reset Single Reqg. [06h]

(] 4 | Cancel

Table 114 TCPS Block Write tab configuration parameters

Properties Function Parameter Index # Parameter Description Value or Selection
Edit Input Pins Input Pin N/A Input pin designation Register request assigned to
WR1,WR2,WRS3, or WR4 pin
Use Register N/A Register Request Click on the “Use Register” field
to assign a register to the Input
pin.
Address N/A Register Address Type in the address of the Write
(hex) register (in Hex) on the slave
device
Register N/A Register data type From the drop down menu,
Data Type select the Register Data Type
¢ Float
+ Unsigned 32
» Signed 32
¢ Unsigned 16
» Signed 16
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Properties Function Parameter Index # Parameter Description Value or Selection
Function N/A Several standard Modbus The function code for
Code RTU function codes are “Unsigned 16 or Signed 16,”

supported. These
standard function codes
provide basic support for
IEEE 32-bit floating point
numbers and 16-bit
integer register
representation of
instrument’s process data

Preset Single Registers —
Function Code 06

Preset Multiple Registers
— Function Code 10 hex

register data type is 06 —
Preset Single Registers*
presets integer value into a
single register..

The function code for “Float,
Unsigned 32 or Signed 32,”
register data type is 10 hex —
Preset Multiple Registers*
presets values into holding
registers.

*automatically selected when
you select “Register Data Type”

NOTE: Refer to the
Communications manual for the
function codes supported by the
specific device.
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Example

Figure 112 shows a Function Block Diagram using Modbus/TCP function blocks.
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Figure 112 TCPS function block example
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TCPW Function Block

Description

The TCPW label stands for Modbus/TCP Write. This block is part of the Communications category. It
looks like this graphically.

ADDR

TCPWI14 1

o= EN1
o= ENZ
o= EN3Z
o= ENG
o= ENS
o= ENG
o= ENT7
o= ENE
= MUR
== WRZ
== WRZ
== WIRG
== MRS
=R
== WRT
== WRE

Function

This is a communication function block that expands the write capability of the Modbus/TCP Slave
function block to 8 additional data points. Multiple blocks may be connected to the same Modbus Slave
block.

The Modbus write block has 8 inputs and no outputs. The Modbus destination for each of the eight inputs
can be configured. An enable pin lets the data value be written once per scan.

The configuration data for each point will consist of: the address of the destination device on the Modbus
link, the register address of the desired data, and the register type: Integer or Float.

Inputs

EN1 through EN8 = [ON] Data value is written once per scan
WR1 through WRS8 = Value to be written to the selected register address.
ADDR = Slave address from associated TCPS block. (Must be connected to TCPS block)

Outputs

None
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Block properties

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Modbus Write Properties

|rpit | Register Used | Addr, [hex) | Data Type | Function Code |

R1 MO I} float 32 Preset Multiple Reg. (10h]
WhR2 g [u] i} float 32 Preset Multiple Reqg. [10h]
WH3I HO 0 float 32 Preset Multiple Req. [10h)
WiH4 MO I} float 32 Preset Multiple Reg. (10h]
WwhS MO I} float 32 Preset Multiple Reqg. (10h]
WHE MO i} float 32 Freset Multiple Reg. [10h]
WHY MO 0 float 32 Freset Multiple Reg. [10h]
WHE MO I} float 32 Preset Multiple Reqg. (10h]
Edit Selected Input Pin

Ihput Usze Address Register Function
Register [hes) Data Type Code

\ Pin
W1 [ D |flngt 32

[y

j |F'reset Multiple Reg. [10h)

Apply |

ahicel |

i

/\

()

You must configure the TCPW function Block Input Pins as shown in the “Edit Selected Input Pin” portion
of the dialog box. Follow the numbered sequence shown above referring to Table 115.

Table 115 TCPW function block configuration parameters

Sequence Parameter Action Selections Comments
Number Field
1 Click on an Input Pin WR1 through WR8
Irput from the list of pins in
Fin the upper portion of the
dialog box.
Wh1
The selected Input Pin
will appear in the “Input
Pin” Field.
2 Click on the “Use WR1 through WR8
Use Register” field to assign
Register a register to the Input
v pin.
YES will be indicated in
the “Register Used”
column when you select
llApplyH i
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Sequence Parameter Action Selections Comments
Number Field
3 Type in the address of
Address the register (in Hex) on
[hex] the slave device
| 1]
4 _ From the drop down Float Several standard
Register menu, select the ) Modbus RTU function
Diata Type Register Data Type Unsigned 32 codes are supported.
Signed 32 These standard
9 function codes provide
Unsigned 16 basic support for IEEE
32-bit floating point
Signed 16 numbers and 16-bit
integer register
zigned 16 representation of
instrument’s process
data. (see Sequence
Number 5 below)
5 _ The function code for Preset Single Function code 06
FLI‘:”Cd“E'” “Unsigned 16 or Registers — presets integer value
oee Signed 16 register data Function Code | into a single register.
i type is (06)* 06
IF'reset Single Reg. [0Bh) yp (06) Function Code 10 hex
Preset Multiple presets values into
. Registers — holding registers.
: The function code for Function Code
FLI‘:?JE” “Float, Unsigned 32 or 10 hex NOTE: Refer to the
Signed 32 register data Communications
|F'reset tultiple Req. (10h) type is (10 hex)* manual for the function
codes supported by the
specific device.
*automatically selected
when you select
“Register Data Type”
6 You must press [APPLY] to accept the register changes.
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Example

Figure 113 shows a Function Block Diagram using Modbus/TCP function blocks.

ANzt 1
0000 TCPSIZT T
@ TSRS
FAIL lm
B- D WERH == NO_SCAN o [ELARM 1]
A S— BAD_COM (o [AL&RM 2]
EN1 . =
Al 5 | Pl throng b PYSare el paied ba OPR
1o o= ENZ s 1 g
I—H—
EN3 - .
%) PUS oG | P are belhg) readd rom
FAIL o =- ENE ancther deyks o the ik
== 0 WARH = PUTY e IR RO b [p5]
f— (PUZ | - WR2  RD2 e—[PUG]
PU3E | e WR3 O3 e [PUT]
ANZ3 3 T
[LTL O Y FD4 e[ PyE]
00000
@I WARDDID EHAELE
FAIL la 1
o-0E  WARH o i +
— T ToRWIZE @ TCPRIZE &
[PV3]
L= ENi RO fe— [Py 9]
A
Alzd ¢ - ENZ RO2 =
000000
@ == EN3 FO3 e
FAIL o =~ EN RO =
o= 0E  WARH o o= EN3 FO5
| m— - ENG RO s
- ENT ROT =
onzs 5 == ENE FOE e
o0 | |- s WUR1 RO (s
FAIL o w= WIRZ RO 1D e
w— WIR3 RO11 s
w= IR RO1Z fs
w= WIRS 013 |
w— WIRE FO14
w= WRT 015 f=s
w— WIRE 015 [

Figure 113 TCPW function block example
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TGFF Toggle Flip Flop Function Block

Description
The TGFF label stands for Toggle Flip-Flop.

TEFF148 3 TEFF147 1
o= ATOG  OUT o oR o ATu:w;“:'i-- auT o
o~ RESET o~ RESET

Fast Logic

This block is part of the Logic and Fast Logic categories.

Function

Provides an ON state output when a digital input goes from OFF to ON and the previous state of the output
was OFF, and an OFF state output when the digital input goes from OFF to ON and the previous state of
the output was ON.

e OUT = ON when "TOG changes from OFF to ON and the previous state of OUT was OFF.
e OUT = OFF when "TOG changes from OFF to ON and the previous state of OUT was ON.

e Reset sets output to OFF, regardless of current state.

Input

ATOG = Digital Input

RESET = Digital input ON Input = OFF output
Output

OUT = Digital Output

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 114 shows a Function Block Diagram using a TGFF function block and how to tag the output.

Digital Signal Properties

PP 1

F1 taggles DOZ alternately
On and OFF

Figure 114 TGFF function block example
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TMDT Time and Date Function Block

Description

TMDTZS 1
o= DSTI  DSTO

NTS FAIL

The TMDT label stands for Time and Date. This block is part of the Counters/Timers category.
Function

Controls change between Daylight Saving and Standard time. Indicates when controller time is in Daylight
Saving. If the controller is using a network time server, indicates if the connection to server has failed.

Inputs

DSTI — When ON the controller will be in Daylight Saving time. When OFF the controller will be in
Standard time. Use of this pin requires configuring the controller time to use DSTL

Outputs

DSTO — ON when controller is in Daylight Saving time. OFF when controller is in Standard time. To set
up Daylight Saving time, see Set Controller Time in HC Designer configuration software.

NTFAIL — ON when connection to network time server has failed. Note: controller’s time is synchronized
to the time server every few hours, therefore this pin can take a few hours to detect the failure.

Block Properties

Configurable Parameters

Table 116 Time and Date configuration parameters

Properties Group Parameter Index # Parameter Description Value or
Selection

Block Order N/A Execution Order for Block Read Only. To
change block
order, right-
click on a
Function Block
and select
Execution
Order.
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TOT Totalizer Function Block

Description
The TOT label stands for Totalizer.

t
TOT148 3

w= RPRE PREI }-=2

=+ EN

= RET

Accumulated Walue

This block is part of the Calculations category.

Function

Integrates an Analog variable using a specified rate. Rate may be in units per second, minute, hour, or day.

A preset is provided to reset the value when a specific quantity has been accumulated and provide a digital
status output.

Separate digital enable and reset inputs are provided.

Accumulated value may increment from 0 to preset for increasing totals or decrement from the preset to 0
for decreasing totals.

Inputs

RPRE = Remote Preset Value in Engineering Units

EN = When the enable input is ON, the input value is integrated to a preset value. (Value HOLD when EN
= OFF.)

RST = ON resets the output to zero. (Accumulated value set to 0.)

Output

PREI = Digital output, ON when the output = Preset Value. Upon reaching the preset value the digital
output is enabled for one scan and the totalizer restarts from O.

OUT = Accumulated value in engineering units.
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Block properties

Totalize Block Properties
— Block _DK
MHumber 143
Cancel |
Order 3
Input Rate——— Preset Trgger
Per Second i bcerceiy &
Increasing
— Preset
lse Local (& - > IEI
Ilse Femate ¢

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 117 TOT configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order Read Only. To change
block order, right-click
on a Function Block and
select Execution Order.
Input Rate Input Rate N/A Input rate Select:
Per Second
Per Minute
Per Hour
Per Day
Use Preset Use Local N/A Local Preset Click on Radio Button to
select and enter value in
Local Preset field
1 Local Preset Value 1 t0 999999
Use Remote N/A Remote Preset Click on Radio Button to
select
Preset Trigger Decreasing N/A Select this to decrement from Click on Radio Button to
preset down to zero select
Increasing N/A Select this to accumulate from 0 to | Click on Radio Button to
preset value select
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Example

Figure 115 shows Function Block Diagrams using a TOT function block.

EXAMPLE 1

In UMC ON Delay timers are not retentive - if the RUN
input is logic 0, the timer is reset. A retentive timer has
an Enable and a Reset input. As long as the timer is
not reset, time will be accumulated when the Enable
Input is logic 1 (ON). This permits recording the time a
device such as a pump has been on.

This example uses a Totalizer function block as a
retentive timer. If a fixed input of 1 is provided to the
block using a Numeric Constant, the totalizer will time
up to 1 at the input rate selected (per sec, per min., per
hr, or per day). For example, if the “per hr” rate were
selected, the output would be 1.0 after 1 hour, 2.0 after
2 hours, etc, up to the Preset value.

A counter is shown to count the number of pump cycles
(On to OFF transitions).

The P4-RESET Digital Variable is used to reset the
timer and counter

EXAMPLE 2 - FLOW TOTALIZATION

TOTIRST RET

Fump F4
o1 5 == RFRE
0101 -| |- EH
RET
FPARESET >—
UPDHN2
AR
== RFRE
L= RET
= CHTDH
Al 1
o401
® FAIL =
SQRTZ2 2
TOTZ 3
wm= BPRE FREI ==
e EN

PUMP 4 TIME ON

TOTS

—_—

Figure 115 TOT function block examples

1

FREI

4

ouT
FREI

_|_—[ PATIMECON ]

PUMP 4 CYCLE COUNTER

[ PACYCLES |
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TPO Time Proportional Output Function Block

Description

The TPO label stands for Time Proportional Output.

TRO1S0 4

000000
FAIL ==

This block is part of the I/0 Blocks category.

Function
Proportions the amount of ON time and OFF time of a Digital Output over a user defined cycle time.
¢ On Time = [cycle time * (IN - range lo)] / (range hi - range lo)
e OFF Time = cycle time - On Time
e If On Time < minimum ON time, then On Time = 0.0

e If OFF Time < minimum OFF time, then OFF Time = 0.0.

Input

Analog Input value in Percent (%)

Block properties

Time Proportioning Output Properties

Rack

Module

—Block —HRange
Murber 150 Range Hi [100
Order 4 Range Lo ID
—Address — Cypcle Seftings [seconds)

Cycle Time

tin OFF Time

20

]

ulul ol

Channel Min On Time |0

117

— Failzafe

= 0ff
 On

 Hold ok |

Cancel |

Double click on the function block to access the function block properties dialog box.

Configuration parameters
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Table 118 TPO configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address Rack 0 Address of selected Rack Enter a value: from 1to 5
1/0 Module Address of selected I/0O module | Enter a value: from 1 to 16
Channel Channel on selected I/O Module| Enter a value: from 1 to 16*
Range Range Hi 1 High Range Value —9999 to 9999 Default = 100
Range Lo 2 Low Range Value —9999 to 9999 Default = 0
Cycle Settings Cycle Time N/A Output Cycle Time 1 to 120 seconds Default = 20
Min Off Time 4 Minimum OFF time to 15.0 seconds Default = 0.0
Min On Time 5 Minimum ON time to 15.0 seconds Default = 0.0

*For HC900 controller’'s 32 Channel DO Module, outputs 17 through 32 may not be used for TPO
(Time Proportioning Output), PPO (Position Proportioning Output) or TPSC (Three Position Step
Output) output types.

Example

Figure 116 shows a Function Block Diagram using a TPO function block. Time Proportioning outputs are
commonly used for electrically heated applications where regulating the amount of ON time vs. OFF time
of a heater is used to control temperature. In the example the TPO output is used to activate a relay output
to control a heater.

Al 2

FPIk1 1
P IDO0q
= RGP ISP e
== FF ALt
m TRV ALZ fo
= TRC
s B S
S| AT | e

s MDRQ ] MODE foe
= BCI BCO o

==

TRO= 3

VAN

1001

Figure 116 TPO function block example
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TPSC (3POS) Function Block

Description
The TPSC (3POS) label stands for Three Position Step Control operation.

TRSC151 b
TRSC151

m= RSP ISP e
AL (=m0

e TRW ALZ -0

= TRC DIRECT f==

e BlAS

= S ATI (=2

= MDREQ MODE

Forward Module BCO
and Channel Mumber | FwD: oooooo

Feverse Module D

R E: 000000
and Channel Mumber —

This block is part of the Loops category.

Function

This block combines a PID controller with 3 position step control output functions to provide motor
position control without position sensing. Allows the control of a valve or other actuator having an electric
motor driven by two digital output channels; one to move the motor upscale, the other to move it
downscale, without a feedback slidewire linked to the motor shaft.

Inputs

PV = Process Variable Analog Input value in Engineering Units
RSP = Remote Setpoint Analog Input value in Engineering Units or Percent
TRYV = Output Track value in Percentage (PID Output = TRV Input when TRC = ON.)
TRC = Output Track Command [ON, OFF] (On -Enables TRV) (Mode = Local Override)
BIAS = Remote Bias value for Ratio PID
SWI = Switch Inputs (from SWO on LPSW function block)
0 = No Change
1 = Initiate Autotuning
2 = Change Control Action
4 = Force Bumpless Transfer
8 = Switch to Tune Set 1
16 = Switch to Tune Set 2
MDRQI = External Mode request (typically connected to the MDRQO output of a MDSW function block.
0 = No Change
1 = Manual Mode Request
2 = Auto Mode Request
4 = Local Mode Request
8 = Remote Mode Request
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Outputs

WSP = Working Setpoint in Engineering Units for monitoring
AL1 = Alarm 1 - Digital Signal
AL2 = Alarm 2 - Digital Signal
DIRECT = ON = Direct; OFF = Reverse
ATI = Autotune Indicator (ON = Autotune in Progress)
MODE = Loop mode status (typically connected to the Mode Flags block for encoding). Value indicates
modes as follows:
0.0 RSP AUTO
1.0 RSP MAN
2.0 RSP Initialization Manual (See ATTENTION)
3.0 RSP Local Override (See ATTENTION)
4.0 LSP AUTO
5.0 LSP MAN
6.0 LSP Initialization Manual (See ATTENTION)
7.0 LSP Local Override (See ATTENTION)
BCO - Back Calculation Output (for blocks used as Cascade Secondary). This block can only be used as a
cascade secondary; therefore, no BCI input is provided.
FAIL = Failed Output Indicator - Module Error

ﬂ ATTENTION
When a request to change from Auto to manual is received and:
¢ the request comes from the operator Interface, the request is ignored.

¢ the request comes from the Mode Switch (MDSW) function block, the request is retained
and when leaving the Initialization Mode or Local Override Mode the loop will go to manual.

Block properties

Double click on the function block to access the function block properties dialog box.

Dialog box structure

The TPCS properties dialog box is divided into 8 tab cards

GENERAL
START/RESTART
RSP
RANGE/LIMIT
TUNING
ACCUTUNE
ALARMS
MOTOR

Click on the tab to access the properties for that tab.
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GENERAL tab

TPSC Function Block Properties

General I Start / Fiestartl RSP I Fange / LimitI Tuningl .-“-‘-.ccutunel .-“-‘-.Iarmsl b cbor I

]|

— Block

M urnber

Order

105

3

Tag Mame

D'ezcripkar

— Caontral

Chrectian IHeverse "I
5P tracking INn:nne "I

| k. I Cancel

Table 119 TPSC General tab configuration parameters

Properties Group Parameter Index # Parameter Value or Selection
Description
Block Order N/A Execution Order Read Only. To change block order,
right-click on a Function Block and
select Execution Order.
Tag Name N/A 16 character tag
name
Descriptor N/A Block descriptor
Control Direction N/A Control Action DIRECT - Proportional action causes
output to increase as process
variable increases.
REVERSE - Proportional action
causes output to decrease as
process variable increases.
SP Tracking N/A Setpoint Tracking None
Track PV - When control mode is
“manual”’, local setpoint tracks
process variable.
Track RSP - When setpoint is
“remote setpoint”, local setpoint
tracks remote setpoint.
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START/RESTART tab

TPSC Function Block Properties
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Table 120 TPSC Start/Restart tab configuration parameter

Modes and Permitted MAN 7 Mode permitted for the Manual
Setpoints Mode initial start and power up .
AUTO 8 | mode. Automatic
May select both, must select one.
Permitted LSP 9 Setpoint permitted for Local Setpoint
Setpoint the initial start and .
RSP 10 power up mode. Remote Setpoint
May select both, must select one.
Initial Mode N/A Mode at NEWSTART Manual
Newstart is the first Automatic
scan cycle following the
cold start of the Select one
controller
Setpoint for N/A Setpoint at NEWSTART | Local Setpoint
Initial Mode .
Newstart is the first Remote Setpoint
scan cycle following the
cold start of the Select one
controller
Power up N/A Mode at power up Manual
Mode .
Retain Last Mode
Same mode (auto or manual)
Select one
Power up N/A Setpoint at power up Local Setpoint
Setpoint _
Retain Last LSP/RSP
Same Setpoint (LSP or RSP)
Select one
Power Up Power Up N/A Output at Power up LAST OUT - Same as at power down.
Out Out )
FAILSAFE - Failsafe output value.
Failsafe Out | N/A Failsafe Output Value -5 % 10 105 %
Initial Use initial 15 Use Initial Local Click on radio button to select
Setpoint LSP Setpoint
Value
Initial LSP 16 Initial Local Setpoint Enter Initial Local Setpoint Value
Value Value
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RSP tab

TPSC Function Block Properties

Generall Start / Restait RSP | Fiange.u"Limitl Tuningl Accutunel .f-\larmsl tdator I

— Fiemate Setpoint Source and Units

" Use RSP Input (%)

€ U= LSP2[EU)

— Ratio / Bias [apply ta RSP Input, nat LSPZ2)
' Mo Ratio o Bias
€ Use Local BIAS -
" Use BIAS input

Local Bias value [EL] ID
Ratio |1

o ]

Cancel |

Table 121 TPSC RSP tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Remote Setpoint Use RSP N/A Use Remote Setpoint in Click on radio button to select
Source and Units Input (EU) Engineering Units
Use RSP N/A Use Remote Setpoint in Click on radio button to select
Input (%) Percent
Use LSP2 N/A Use Local Setpoint #2 in Click on radio button to select
(EU) Engineering Units
Ratio/Bias No Ratio or N/A No ratio and bias applied Click on radio button to select
Bias to the function block
(RSP Input Only)
Use Local N/A Use Bias value selected Click on radio button to select
Bias on Tab Enter value at “Local Bias
Value” on tab.
Use Bias N/A Use Bias value attached to | Click on radio button to select
Input an input to the block
Local Bias 46 Local bias value in Enter local bias value
Value (EU) engineering units —99999 to 99999
Ratio 45 Gain value for Ratio PID —20 to +20
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RANGE/LIMIT tab

TPSC Function Block Properties
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Table 122 TPSC Range/limit tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Ranging PV High 3 PV High Range Value —99999 to 99999
Range
PV Low 4 PV Low Range Value —99999 to 99999
Range
Display Decimal N/A Number of digits after decimal point | 0-5
Places for display
Units N/A Engineering units for display up to 6 characters
DEV Bar N/A Deviation Bar Range on the —99999 to 99999
Range (EU) Operator Interface
Limiting SP High 18 Setpoint High Limit Value - —99999 to 99999
Limit prevents the local and remote
setpoints from going above the
value set here.
SP Low 19 Setpoint Low Limit Value - prevents | —99999 to 99999
Limit the local and remote setpoints from
going below the value set here.
Out High 33 Autotuning Output High Limit Value | 0 % to 100 %
Limit - is the highest value of the output
beyond which the motor no longer
affects the process.
Out Low 34 Autotuning Output Low Limit Value 0 % to 100 %
Limit - is the lowest value of the output
beyond which the motor no longer
affects the process.
SP Rate 42 Setpoint Rate Down value - when 0 (off) to 9999 (eu/min)
Down making a setpoint change, this is
the rate at which setpoint will
change from the original setpoint
down to the new one.
SP Rate Up 43 Setpoint Rate Up value - when 0 (off) to 9999 (eu/min)
making a setpoint change, this is
the rate at which setpoint will
change from the original setpoint
up to the new one.
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TUNING tab

TPSC Function Block Properties
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Table 123 TPSC Tuning tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Tuning Constants Prop Band 0 Proportional Band (PB) - is the 0.1to 1000
PB1 or percentage of the range of the
Gain1 measured variable for which a
proportional controller will produce
a 100 % change in its output.
or
Gain 37 Gain - is the ratio of output change 0.1 % to 1000 %
PB2 or (%) over the measured variable
Gain2 change (%) that caused it. ATTENTION: Enter
values for tuning set
1 and tuning set 2 in
G-= 100 % specified fields.
PB %
where PB is the Proportional Band
(in %)
Reset 2 RESET (Integral Time) - adjusts the | 0.02 to 50.00
Minutes Reset1 controller’s output according to both
or or the size of the deviation (SP-PV)
Repeats per | 39 and the time it lasts. The amount of
Minute Reset2 corrective action depends on the
value of Gain.
The reset adjustment is measured
as how many times proportional
action is repeated per minute
(Repeats/minute) or how many
minutes before one repeat of the
proportional action occurs
(Minutes/repeat).
Rate 1 RATE action, in minutes affects the | 0 or 0.1 to 10.00
Minutes Rate1 controller’s output whenever the minutes
or deviation is changing; and affects it 0 = OFF
38 more when the deviation is
Rate2 changing faster.
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ACCUTUNE tab
TPSC Function Block Properties |
Generall Start.-"FlestartI RSP | Hangex’LimitI Tuning Accutune |.~’-‘-.Iarms| b atar |
Accutune Type
" On Demand
[™ Enable Fuzzy Overshoot Suppression
(] 4 I Cancel
Table 124 TPSC Accutune tab configuration parameters
Properties Group Parameter Index # Parameter Description Value or Selection
Accutune Type Disabled N/A Disables Accutune Click on radio button to
select
On Demand N/A When initiated, the controller will Click on radio button to

start controlling to the setpoint while | select
it identifies the process, calculates
the tuning constants, and begins
TPSC control with the correct
tuning parameters.

35 Fuzzy Overshoot Suppression minimizes overshoot after a

Enable Fuzzy Overshoot setpoint change or a process disturbance.

Suppression
The fuzzy logic observes the speed and direction of the PV
Click on block to select signal as it approaches the setpoint and temporarily modifies
the internal controller response action as necessary to avoid
an overshoot.

There is no change to the TPSC algorithm, and the fuzzy logic
does not alter the TPSC tuning parameters.

This feature can be independently Enabled or Disabled as
required by the application to work with “TUNE” On-Demand
tuning.
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ALARMS tab

TPSC Function Block Properties

Mo Alarm |_

[No Alarm

o Ao [
o s [
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Table 125 TPSC Alarms tab configuration parameters

Properties Group | Parameter Index # Parameter Description Value or Selection
Alarm 1 Setpoint 1 22 Alarm 1 Setpoint 1 Value | —99999 to 99999 in Engineering
- this is the value at which Units
you want the alarm type o
chose below to activate Within the PV range when alarm
type is PV or SP
Within PV span when alarm type
is DEV
-5 % to 105 % when alarm type is
output.
Type N/A Alarm 1 Setpoint 1 Type - Selections:
select what you want
Alarm 1 Setpoint 1 to NO ALARM
represent. PV_HIGH High PV Alarm
PV_LOW Low PV Alarm
DEV_HIGH High Deviation
alarm
DEV_LOW Low Deviation
alarm
SP_HIGH High Setpoint
alarm
SP_LOW Low Setpoint
alarm
OUT_HIGH High Output
alarm
OuT_LOW Low Output
alarm
Setpoint 2 23 Alarm 1 Setpoint 2 Value Same as Alarm 1 Setpoint 1
Type N/A Alarm 1 Setpoint 2 Type Same as Alarm 1 Setpoint 1
Alarm 2 Setpoint 1 24 Alarm 2 Setpoint 1 Value Same as Alarm 1 Setpoint 1
Type N/A Alarm 2 Setpoint 1 Type Same as Alarm 1 Setpoint 1
Setpoint 2 25 Alarm 2 Setpoint 2 Value Same as Alarm 1 Setpoint 1
Type N/A Alarm 2 Setpoint 2 Type Same as Alarm 1 Setpoint 1
Alarm % 30 Alarm Hysteresis in % 0%to5%
Hysteresis
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MOTOR tab
Three Position Step control is accomplished by assigning the motor control relays physical address under
this tab.
TPSC Function Block Properties E3
Generall Stalta’FiestartI RSP I F!angefLimitI Tuningl .&ccutunel &lams  Motor |
—Forward Relay Dutput——————————— Motor Data
Rack |E E Dead hand (%] |2
Module |0 _I Traverze time [zec) |2EI
Channel |1 vl
— Reverse Relay Output
Rack IIj
Module IIj
Channel I2
Ok I Cancel
Example
TPSC Function Block Properties
Generall Startfﬂestartl RSF | Hange.-’Limitl Tuningl Accutunel Alarms | Motor I
r— Fonward Relay Output i~ Motor Data
' Rack I _Ij Dead band [%) I2
TPSCI02 1 Module I'I _I:[ Traverse time [sec] {20
TPSC108 |
e — Chaririel I‘I_Zl -
== RSP WSF
ALT = ...He\‘.e[se Hela}' Dutput ..............................................
e TRY ALZ frs
| Fack I'I
o TRE DIRECT o -
e BIAS Maodule l‘l
S) ATl e
Forward Rack, r‘“‘
Mod ule, and e MDROI MODE Channel |2
Channel # B Qe
010101 g FiD: 040401
Reverse Rack, REW: 010402 QK I Cancel
Module, and Fall =
Channel #
010102

ﬂ ATTENTION
TPSC output addresses are not checked for redundant assignment or mismatch with controller
hardware; therefore, use caution to insure unique address and correct /O module.
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Table 126 TPSC Motor tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Forward Relay Rack Rack Number for Forward | 1to 5.
Output Motor Direction
Module Module Number for 1to16
Forward Motor Direction
Channel Channel Number for Odd number 1 to 15*
Forward Motor Direction
Reverse Relay Rack Rack Number for 1 to 5.
Output Reverse Motor Direction
Module Module Number for 1to 16
Reverse Motor Direction
Channel Channel Number for Even number 2 to 16*
Reverse Motor Direction
Motor Data Deadband 51 Deadband is an 0.5%1t05%
(%) adjustable gap in which
neither output operates
Traverse Motor Travel Time - the 0 to 1800 seconds
Time (sec) time it takes the motor to

travel from 0 % to 100 %

*For HC900 controller's 32 Channel DO Module, outputs 17 through 32 may not be used for
TPO (Time Proportioning Output), PPO (Position Proportioning Output) or TPSC (Three
Position Step Output) output types.

Example
Figure 117 shows a Function Block Diagram using a TPSC function block.

TPSC1!8 1
TPSC108
o= RSP WSP l=
3 position step control(without glidewire feedback) ALt e
15 accomplished by assigning the motor control relays o TRV ALz o
physical address under the Motor Tab section of this = TRC DIRECT o
block configuration. See example below: o BIAS
—sw ATile
Genesal | Stai ¢ Restat| ISP | Range / Limk | Tuning | Accutune | Alome Mater | = MDRQ] MODE fesm
Fori Pl TN e o A BCO e
hack [T = Deatbed ] FUVD: 010101
woade [T = | Tiveestimaisee) [0 / R%Z]
Dhat [ 3] | FAIL
Feverse Felay Output INCt % DEC
Rack ’1_
Modude 11_

Cherr 2

Hote Motor-Felay Cutput Rack,
Module, & Channel # assignment

\ 010101 - Forward Motor Direction
010102 - Reverse Motor Direction

Figure 117 TPSC function block example
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TRIG Trigger Function Block

Description
The TRIG label stands for Trigger or ‘“One Shot” operation.

TRIG152 4 TRIG153 1
R ol
}{n—n /I\ QUT f- }{n—n /I\\"‘*-DUT ==
Faat Logic

This block is part of the Logic and Fast Logic categories.

Function

Turns a Logic output (OUT) ON for one logic scan cycle, when a logic input (X) goes from OFF to ON.

e If X = ON and previous value of X was OFF, then: OUT = ON (one scan)
e Otherwise, OUT = OFF

Input

X = Trigger command signal

Output
OUT = triggered pulse

ﬂ ATTENTION
The duration of the logic pulse output is one function block execution cycle. The duration of
the fast logic pulse output is 100 ms, or the fast logic cycle time.

Block properties

Double click on the function block to access the function block properties dialog box.
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Example

Figure 118 shows a Function Block Diagram using a TRIG function block. An OFF delay timer block
output is ON as long as the RST input is logic HI (ON). It can be used for time duration but must be
triggered by an ON to OFF transition on the Reset input. This can be accomplished using Trigger blocks
(TRIG) to create one-shot pulses which last one scan cycle. The fast logic trigger pulse will last 100 ms.
while the normal logic trigger pulse will last the complete scan cycle for analog blocks. Use according to
application need. A Periodic timer output pulse may also be used to start the timer for the OFF delay.

Trigger Pulse
OFF Delay Timer
TRIGT 4
] 2 AND 3 — = OFDTZ 5
0801 - |- N, ~ & /I\\'-DUT RST S, [ TIMDLYZ ] Timing Diagram
o7 1 AND4 Outpul_l
0802 - |- N,
TRIG1 output .
L Off delayL
FeriodicTimer QFF Delay Timer OFDT2 Output
Digital Wariable PTMR3 1 OFDTS 5
TIMR-RET )—_—RST EVENT == RST S, [ TIMDLYZ]
Figure 118 TRIG function block example
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TRND Trend Rate Function Block

Description
The TRND label stands for Trend Rate.

This block is part of the Auxilliary category.

Function

The trend block is used to configure up to three storage rates for the HC900 trend backfill (historical data
collection) feature.

Only one trend block is allowed in a configuration.

Inputs
None.

Outputs
CAP = storage capacity in hours
RATE1 = time in seconds of the first data storarge sample rate
RATE2 = time in seconds of the second data storarge sample rate
RATE3 = time in seconds of the third data storarge sample rate

Configuration parameters

Double clicking the block will open the diaglog to confire the three data storage rates.

For each of the Log Rates click on the change button. This will open another diaglog that will enable
setting the rate.
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Selectable rates are sample every 10 — 59 seconds, or every 1 — 59 minutes, or every 1 — 23 hours or once

per day.
Table 127 TRND block configuration parameters
Parameter Index # Parameter Description Value or Selection
Log Rate 1 Sets the first of the 3 10 — 59 seconds or
trend logging rates 1 — 59 minutes or
1 —23 hours or
1 per day
Log Rate 2 Sets the second of the 3 | 10 — 59 seconds or
trend logging rates 1 — 59 minutes or
1 —23 hours or
1 per day
Log Rate 3 Sets the third of the 3 10 — 59 seconds or
trend logging rates 1 — 59 minutes or
1 —23 hours or
1 per day
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TRPT Trend Point Function Block

Description
The TRPT label stands for Trend Point.

This block is part of the Auxiliary category.

Function

The trend point block is used to configure the data points to be stored by the HC900 trend backfill
(historical data collection) feature.

The data collection rate for the points configured in the block is determined by the output pin of the TRND
block that it is connected to.

Inputs

X = time in seconds of the data storage rage for point in this block.

Outputs

None

Configuration parameters

There is a global parameter found under the HC Designer Edit menu to select whether trend points are to be
configured by Modbus address or by Signal Tag. Depending on this choice double clicking the block will
open one of the two following dialogs will open to configure the points to be trended by this block.

In either case, points are added by selecting the line and clicking on “Add to list”. Each trend point block
can support up to 50 points. The trend function will support up to 250 points.
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Figure 119 TRPT Dialog to configure points by signal tag

Figure 120 TRPT Dialog to configure points by Modbus Address
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Example

This example shows how multiple trend point blocks are attached to a single trend block to create different
trend groups at the three rates.

Figure 121 TRND and TRPT function block example
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UPDN Up/Down Function Block

Description
The UPDN label stands for UP/DOWN Counter.

UPRH1E4 4

[= Sl ouT

== RPRE FPREI ==
o= RST
= CHTDM

This block is part of the Counters/Timers category.

Function

The output counts the number of rising edge logic transactions on the input to the block up to a preset value
(RPRE or LPRE). When the preset value is reached, a logic output (PREI) is enabled until a Reset input
(RST) resets the block. Value may be set to increase to the preset value or decrease from the preset value.

Inputs

AX = Positive Edge Detect Count Input
RPRE = Remote Preset

RST = ON resets the count

CNTDN = ON counts down

Outputs

OUT = Output
PREI = Preset Indicator

Block properties

UpfDown Counter Properties |
—Block
Mumber 154
Order 4

— Prezets

lUze Remate
Uze Local &0 |1

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 128 Up/down configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Presets Local 0 Local Preset 1 to 99999
Preset
Use Remote Preset 1 On selects remote preset Click on Box to select

Example

Figure 122 shows a Function Block Diagram using a UPDN function block. This example uses a Totalizer
function block as a retentive timer. If a fixed input of 1 is provided to the block using a Numeric Constant,
the totalizer will time up to 1 at the input rate selected (per sec, per min., per hr, or per day). For example,
if the “per hr” rate were selected, the output would be 1.0 after 1 hour, 2.0 after 2 hours, etc, up to the
Preset value.

A counter is shown to count the number of pump cycles (On to OFF transitions).

The P4-RESET Digital Variable is used to reset the timer and counter

1.000
FUMF 4 TIME ON

Pump P4 M
(IR 5 == RFRE FRE| fme
040 -| |- EH
- RST
F4RESET >— _l_—[ PATIMEOMN ]

FUMF 4 CvCLE COUNMTER

UF N2 4

X, ouT

[ PACYCLES |
== RFRE  PREI fe=

e RET
= CHTDHM

Figure 122 UPDN function block example
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VLIM Velocity Limiter Function Block

Description

The VLIM label stands for Velocity (Rate) Limiter.

#

WLIM 155 4

D-ENV H

L

e

ouT

o

o

This block is part of the Auxiliary category.

Function

Input

Output

Limits the rate at which an analog input value (X) can change, when a digital input signal (EN) is ON.
Individual rate of change limits are configured for an increasing and a decreasing X, respectively.

Separate digital status outputs indicate when High (H) or Low (L) rate limits are active.

o If EN = OFF or system state = NEWSTART¥, then:
OUT =X,
L = OFF,
H = OFF.

e If EN =ON and OUT < X, then:
OUT moves toward X at Increasing RATE limit,
L = OFF,
H = ON until OUT = X.

e If EN =ON and OUT > X, then:
OUT moves toward X at Decreasing RATE,
L = ON until OUT =X,
H = OFF.

* Newstart is the first scan cycle following the cold start of the controller.

X = Analog Value (Primary Input)

EN = Enable Input command

OUT = Rate Limited Input Value
H = High Rate alarm indication

L = Low Rate alarm indication
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Block properties

Yelocity Limiter Properties

]
— Block oK
Mumber 155 |_I

Order Cancel

— Fate Limnitz

|ncreazing EL/mir

| i

Decreazing |0 E L/ miiry

Double click on the function block to access the function block properties dialog box.

Configuration parameters

Table 129 VLIM Configuration Parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Limits Increase 0 Limits the increasing rate at which 0 to 99999 (eu/min)
Rate Limit the analog input value can change

Decrease 1 Limits the decreasing rate at which | 0 to 99999 (eu/min)
Rate Limit the analog input value can change
Example

Figure 123 shows a VLIM function block that limits the increasing or decreasing rate at which the output
can change based on user specified limits when the Enable input is ON (1).

INFUT

1 Output
WLIMA 1

EMABLE _EN = ¢ Hl= INCREMENT RATE ACTIVE
DECREMENT RATE ACTIVE

L feem

OUTRUT

OUTFUT = INFUT when disabled

Input

Figure 123 VLIM function block example
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WCON Write Constant Function Block

Description
The WCON label stands for Write Constant. This block is part of the Auxiliary category.

WCON138 11
B:1051: &
-
o= EN

Function

Writes the numerical value of selected configuration parameter to a given control block. If EN is ON, the
selected parameter is changed to the value of X.

ﬂ ATTENTION
Not valid for all blocks. Also, for SIL-compliant controllers the Write Constant function block
may be used on both Process and Safety worksheets, but the selected function block to write
to must be located on a Process worksheet. Writing to blocks located on a Safety worksheet is
not allowed, unless the Write Constant function block itself is on a Safety worksheet.

Input
X = Value to be written (invalid for parameters of type other than BOOL or REAL)

EN = Enable command

Configuration parameters

Parameter Index # Parameter Value or Selection
Description
Block Number N/A Number of 101 to 500(CPU C30)
control block 101 or 2100(CPU C50)
that contains 101 to 5100 (CPU C70/C70R)
desired
configuration
parameter
Parameter Index # N/A Index number Select the index number of the required
of configuration | parameter from the specific function block
parameter to reference data
be modified

1. Double-click on the function block to access the "Write Constant" dialog shown below:
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Write Constant

r Block oK

x|

Mumber 136
Cancel |
Order 11

— Target Block

Block Ivl
Index ID

2. Select the Block Number of the Target Block from the pull-down list. Note that function blocks located on
a Safety worksheet in an SIL-compliant configuration will not be listed, unless the Write Constant block is
on a Safety worksheet itself.

3. Enter the Index number of the desired configuration parameter of the Target Block. Check the block’s
properties page for details.

4. Click on the OK button to complete the configuration.

The block number and parameter index will appear on the front of the WCON function Block; B:105 I:5 in
the above example.
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WTUN Write Tuning Constants Function Block

Description
The WTUN label stands for Write Tuning Constants.

MWTUNAST &
B: 0
e 130N

me= REET
= RATE

o= EH

This block is part of the Loops category.

Function

Writes the numerical value of Gain, Rate, and Reset to a Target PID, TPSC, or CARB block without any
operator interaction.

Select the target block number from the specific function block diagram and enter it in the appropriate
field in the “Write Tune Constants” dialog box.

o IfEN is ON, then the tuning constants are set to the Gain, Rate, and Reset input values..

ﬂ ATTENTION
Invalid for block number whose type is other than PID, CARB, or TPSC.
If the target block is in AUTO mode, tuning parameter change will cause a bump in the output.

If any input value is “out-of-range”, no values will be written.

Input

GAIN = Value for GAIN tuning constant

RSET = Value for RESET tuning constant (Integration time)
RATE = Value for RATE tuning constant (Derivative time)
EN = Enable command

ﬂ ATTENTION
The three analog inputs can originate as recipe items or be calculated for adaptive control.
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Target block number

Write Tune Constants |

Block
’7 Mumber. 157 Order: &

Target Block Mumber

] I Cancel |

Double click on the function block to access the “Target Block Number” dialog box.

Enter the Target Block number in the appropriate field. Selections are from 101 to S00(Model C30), 101
to 2100 (Model C50), 101 to 5100 (Model C70/C70R).

Example
Figure 124 shows a Function Block Diagram using a WTUN function block to write Tuning Parameters to
a PID function block.
Target Block
Block 104
WTUNADZ 1 '
B: 104 -
GAIN ha Al PEDI0S 2
FIDAOG
M—— REET
RATE @= RSP ISP e
RATE =
T'- EN = FFY AL [
RCF LOAD &= TRV ALz [
= TRC DIRECT (=
= BIAS
Write Tune Constants S| ATl o
Block : o= MORE MODE e
MNumber: 103 Order: 1 ! - EXEIE)|
Target Block Murnber b
fiogd
] I Cancel I
Figure 124 WTUN function block example
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WVAR Write Variable Function Block

Description
The WVAR label stands for Write Variable. This block is part of the Auxiliary category.

WWAR13E 7
SPS_MUM
-

o= EM

Function
Writes a new value to a selected Variable number.
If EN is ON, then the Variable selected is set to the value of X. (For example: X = a constant value)

For SIL-compliant controllers the Write Variable function block may be used on both Process and Safety
worksheets, but the selected Variable must be located on a Process worksheet. Writing to Variables located
on a Safety worksheet is not allowed, unless the Write Variable function block itself is on a Safety
worksheet.

Inputs

X = Value to be written to the selected variable
EN = Enable command
Configurable Parameter

Target write variable number

1. Double-click on the function block to access the "Write Variable Number" dialog shown below:

x
Block
’7 MNumber: 135 Order: 7

‘ariable Mumber IE

Mame I

Description I

Select Variable |
()8 I Cancel |

2. Click on the Select Variable button to access the “Select Variable” dialog shown below:
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x

Wariable List

SEG_NUM

SET_HOLD

SET_AST

SET_RUN

SPS_MUM

VARDDG

YARDO

VARDNTD

3. From the pull-down selector select from:
o All Variables
¢ Analog Variables
e Digital Variables

4. In the list box, select the desired Variable. Note that Variables located on a Safety worksheet in an SIL-
compliant configuration will not be listed, unless the Write Variable function block is itself on a Safety
worksheet.

5. Click the OK button to return to the “Write Variable Number” dialog.
6. Click the OK button to complete the configuration.

The Target block number will appear on the front of the WVAR function Block; SPS_NUM in the above
example.
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XFR Bumpless Analog Transfer Switch Function Block

Description
The XFR label stands for Bumpless Analog Transfer Switch.

H

XFR159 4

-Y<T>

[= 2¥=1

i

ouT

This block is part of the Signal Selectors category.

Function

Provide “bumpless” switching between two analog input values (X, Y) that is triggered by a digital input
signal (*SY). When switched, the output ramps to the new value at a specified rate.

The rate at which the output (OUT) changes to a switched value (Y or X) is set by YRATE and XRATE
configuration values, respectively.

o If SY is switched to ON, then: OUT changes to Y value at YRATE.
o If SY is switched to OFF, then: OUT changes to X value at XRATE.
e When OUT reaches the selected target input, OUT tracks the selected input (until SY changes).

Input

X = First analog value.

Y = Second analog value.

SY = Switch to Y command digital signal
Output

OUT = Selected Value

Block properties

Bumpless Analog XFR Switch - Properties

~ Block iR
Mumber 153 l—l
Order 4 Cancel |
— Transfer Rates |
Transfer to X Rate IE EUmin |
Transfer to ' Flate ID EL/miin |

Double click on the function block to access the function block properties dialog box.
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Configuration parameters

Table 130 XFR switch configuration data

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Set Transfer Rates

Transfer to X
Rate

0

Rate at which output changes
from Y to Xin engineering units
per minute

0 to 99999
Must be setat >=0

Transferto Y
Rate

Rate at which output changes
from X to Y in engineering units
per minute

0 to 99999
Must be setat >=0

Example
Figure 125 shows a Function Block Diagram using a XFR function block. It shows a typical switch action
for a XFR function block.
x I—l- —————— ON
*SY OFF
ARl i
- T
— S X
= ouTt \/
YRATE XRATE
ouT Y
:
TIME
Figure 125 XFR function block example
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XOR Function Block

Description
The XOR label stands for the Exclusive OR Boolean operation.

XORA4G4 < auT XORAE60 1 auT
Mo o F=S _ o

OR S

N - A -

This block is part of the Logic and Fast Logic categories.

Function

Turns a digital output signal (OUT) ON if only one of two digital input signals (X, Y) is ON. Otherwise,
the output is OFF.

e If X=OFF and Y = ON, then: OUT = ON.
e If X=ON and Y = OFF, then: OUT = ON.
e IfX=0ONand Y =ON, or X = OFF and Y = OFF, then OUT = OFF.

Input
X = First Digital Signal
Y = Second Digital Signal

Output
OUT = resultant digital signal

Block properties

Double click on the function block to access the function block properties dialog box.

Example

Figure 126 shows a Function Block Diagram using a XOR function block. In the example, if pressure input
1 or 2 is high or low, flow is disabled. If only one pressure input is ON, flow is enabled.

Freszurz 1
=0

b z

# HZORA 1 Lo4 4
. . oo

L= =

o000 -] |-

Freseunz 2

Figure 126 XOR function block example
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5XYRB Function Block

Description

The 5XYRB label stands for XYR5000 base radio slave status block.

SRYRBI01 1
AXYR101

o EMEL
NO_SCAN
BIAD_COh
DEY STAT
EXF CHT

TH CNT
TwG1-16
TxG17-22
TxEa3-48
TxS40-64
TxS65-50
TS81-06

BEEEREEEEEREEE

T=597-100

——
ADDR

This block is a part of the Communications category.

Function

This block allows the HC900 controller to act as a Modbus master device and communicate with XYR5000
base radios via the serial port of the controller. Configuration of the HC900 master requires one block per
base radio, up to 32 base radios or 1024 parameters maximum. Only one block may be assigned to each
XYRS5000 base radio slave device.

The block supports 10 read parameters from the XYRS5000 plus it provides digital indication of
communication integrity. For attached transmitters there is a separate SXYRT block which is connected to
5XYRB via the address (ADDR) output of the SXYRB block. Since all the parameters of SXYRB block
have fixed Modbus register addresses, there is no configuration data associated with addressing of the
parameters. All outputs can be tagged in the same manner to any other function block output.

NOTE 1: To read proper values of all transmitter parameters when connecting an HC900 to the XYR5000
system, the XYR5000 base radio must be set to "Register Mapping Mode."

If a XYR5000 base radio slave device does not respond to a request, the last output value will be
maintained.

NOTE 2: The output values of the 5XYRB block may be added to the Custom Modbus Map without the
need to assign tags to the output pins.

478

HC900 Process Control Designer Function Block Reference Guide Revision 17
116



Function Blocks - 5XYRB Function Block

Input

Output

ENABLE = Digital input ON when XYR5000 base station is in scan. Digital input OFF when XYR5000
base station is out of scan.

DEYV STAT = Last read value of XYR5000 base radio device status. (O = offline, 1 = online)
EXP CNT = Number of Expected Transmitters communicating to the base station.
TX CNT = Number of Transmitters actually communicating with the base radio.

TxS1-16 = Online/Offline status of transmitters 1-16. Connect to Digital Decoder block for transmitter
status.

TxS17-32 = Online/Offline status of transmitters 17-32. Connect to Digital Decoder block for transmitter
status.

TxS33-48 = Online/Offline status of transmitters 33-48. Connect to Digital Decoder block for transmitter
status.

TxS49-64 = Online/Offline status of transmitters 49-64. Connect to Digital Decoder block for transmitter
status.

TxS65-80 = Online/Offline status of transmitters 65-80. Connect to Digital Decoder block for transmitter
status.

TxS81-96 = Online/Offline status of transmitters 81-96. Connect to Digital Decoder block for transmitter
status.

TxS97-100 = Online/Offline status of transmitters 97-100. Connect to Digital Decoder block for transmitter
status.

NO_SCAN = Scan Indication. ON = Device is "Out of Scan". OFF = Device is "In Scan".

BAD_COM = Communications Indication. ON = Bad quality or device not defined. OFF = Good
Communications.

ADDR = Connection pin used to connect the SXYRB base radio block to the SXYRT transmitter block.
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Configuration parameters

Double click on the function block to access the function block properties dialog box.

Properties Group Parameter Index # Parameter Description Value or Selection
Configure Modbus | Slave Tag 0 Description of XYR5000 device | 16 character tag name.
Slave Name

Slave address and Tag
Name must be unique
within a control file.

Modbus 1 Address of XYR5000 base radio | Enter unique address.
address on the link. address, range 1 to 247.

Default address = 255
which means XYR5000
base radio slave will NOT

be in scan
Modbus Double Each IEEE 32-bit floating point number requires two consecutive registers (four bytes)
Register Format starting with the register defined as the starting register for the information. The stuffing
order of the bytes into the two registers differs among Modbus hosts. The selections are:
Selection Description Byte order
FP B Floating Point Big Endian Format
(recommended format) 4,3,2,1

FP BB Floating Point Big Endian with byte-swapped 3,4,1,2

FP L Floating Point Little Endian Format 1,2,3,4

FP LB Floating Point Little Endian with byte-swapped 2,1,4,3

Example

Figure 127 shows a Function Block Diagram using a 5XYRB function block.
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SHYRBI03

1

WARDDA D EMBL

SXWRA0Z

HO_SCAN
BAD_COM
DEW STAT
EXF CHT
TX CNT
TxS1-16
TxG17-32
TxS33-42
TxS40-64
TxSE6-80
TxS51-06

U EEERBREEERE:

TxZ87-100

|

SXYRBA0Z 1
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BAD_COR
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THG17-32
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o

SHYRTIO4 2
SXRA04
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TR SENS

OMLINE
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ALARM
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55 ERR
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]
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Figure 127
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5XYRB function block example
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5XYRT Function Block

Description
The 5XYRT label stands for XYR5000 Transmitter slave status block.

ADDR
!

SHYRTI0N 1
SR04

Mode [D: 0

PR SENS
SC SENS
TR SENS
OMLINE
Loy BAT
ALARM
SENS ERR
SEMS OWVR
Sv'S ERR
INP1 CLSD
INF2 CLSD

b ooooooood &3

SORT FN

This block is a part of the Communications category.

Function

This communication function block expands the read capability of the 5XYRB Slave function block to
access parameters of XYR5000 Transmitters. 5XYRB block’s ADDR output is connected to the ADDR
input of this block to access all the parameters. The SXYRT block has 12 output parameters which are
supplied by 5XYRB block. Since these parameters have fixed Modbus register addresses, there is no
configuration data associated with this block. All outputs can be connected or tagged in the same manner as
any other function block output.

If communication between the HC900 and the XYR5000 base radio is lost, the last read values will be
supplied on the SXYRT outputs.

Input

ADDR = Input pin used to connect the SXYR transmitter block to the SXYRB base radio block. Must be
connected to SXYRB block’s ADDR output pin.
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Output

PR SENS = Primary Sensor Value.

SC SENS = Secondary Sensor Value.

TR SENS = Tertiary Sensor Value.

ONLINE = Transmitter online status. 1 = online, 0 = offline.
LOW BAT = Low Battery condition. 1 = low battery, 0 = battery ok.
ALARM = Alarm condition. 1 = alarm, 0 = no alarm.

SENS ERR = Sensor error condition. 1 = error, 0 = ok.

SENS OVR = Sensor over range condition. 1 = over range, 0 = ok.
SYS ERR = System error condition. 1 = system error, 0 = ok.
INP1 CLSD = switch input 1 closed. 1 = closed, 0 = open.

INP2 CLSD = switch input 2 closed. 1 = closed, 0 = open.

SQRT FN = square root function. Square root of primary Differential Transmitter output.

Configurable Parameters

Parameter Index # Parameter Description Value or Selection
Transmitter 0 Description of XYR5000 16 character name.
Reference transmitter
Name Slave address and Tag

Name must be unique
within a control file.
Node ID 1 ID of transmitter Enter node ID. (Valid

Range is 1 to 100).

Default ID = 0 which
means data will NOT be
read.
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Example
SXTRTIOG 2
SXYRBIDZ 1
SXvR103
5XvRA03
Nade ID: 0O
(VAROOD  D-o—o- ENBL
FR SENS f=m
HO_SCaN o
SC SENS f=m
BAD_COM -3
TR SEHS fum
DEV STAT |=m
OMLINE o
EXF CHT f=m
Loty BAT o
THX CNT fem
ALARM o
Tx51-16 |=m
SENS ERR (O
THENT-32 |
SENS OVR o
T=533-98 f=m
5YS ERR [0
Tx5H2-6F fmim
INF1 CLED o
THSE5-80 =
INF2 CLED o
TS 1-96 =
SORT FH [
TxS07-100 ==
SEYRT104 2 MBRA0S a
SEYRB103 1
EXYRADS
EXYRAOS RO fe
Mode D: 0 ROZ b
MAROUID - ENBL
FR SEHS == RD3
NO_SCAN -3
SC SENS b= R4 b
BAD_COM o
TR SENS = RDS =
DEV STAT b=
OHLINE o RDE =
EXP CHT =
LOW BAT (o RDT =
THCHT
ALARM =0 RDE
TE51- 16
SENS ERR -0 RDE
TxE5A7-32
SENS OVE -o RO
TxSIF-A8 fmmm
%¥S ERR o RO e
TxS49-5 fmm
INF1 CLSD o ROAZ b
T=E65-20 (=
INFZ CLSD [0 ROAZ b
T=EE1-05 =
SORT FN o RO
T=E97- 100 jmm
RS
ROAG
Figure 128 5XYRT function block example
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6XYRT Function Block
The 6XYRT label stands for XYR6000 transmitter status block.

ADDR
BXTRTIS4 2
BXrR154

P
P2

PuS

Pt
ELEC_FAIL
MECH_FAIL
IN_FAIL
OUT_FAIL
LOtnf_BAT
EXT_FUiR
CF&_ERR
CAL_ERR
RADIO_ERR
MEM_ERR
DF_ERR
WT_ERR
DlAG

EEEEEEEEEEEEEEREE

DEW_STAT

This block is a part of the Communications category.

Function

Use this block to read the process variables and device status of any XYR6000 transmitter. To access
XYR6000 parameters, connect this block’s ADDR input to the ADDR output of the XYR6000 Gateway
(6XYRWG) block.

Five parameters—PV 1, PV2, PV3, PV4 and DEV_STAT—are read from the XYR6000 transmitter.
DEV_STAT value contains several statuses of the transmitter, and each status from DEV_STAT is
assigned its own output pin of this block.

If a 6XYRWG gateway does not respond to a request from the HC900, the last read values will be
maintained on the 6XYRT outputs.

Input

ADDR = Slave IP Address from associated 6XYRWG block (must be connected to IP address output pin
of a 6XYRWG block).
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Output

PV1 = Last read value of process variable 1 from the specified address of PV1 register
PV2 = Last read value of process variable 2 from the specified address of PV2 register
PV3 = Last read value of process variable 3 from the specified address of PV3 register
PV4 = Last read value of process variable 4 from the specified address of PV4 register
ELEC_FAIL = Electronics failure status flag (Decoded bit 0 of DEV_STAT)
MECH_FAIL = Mechanical failure (Decoded bit 1 of DEV_STAT)

IN_FAIL = Input failure (Decoded bit 2 of DEV_STAT)

OUT_FAIL = Output failure (Decoded bit 3 of DEV_STAT)

LOW_BAT = Low battery (Decoded bit 4 of DEV_STAT)

EXT_PWR = External power (Decoded bit 5 of DEV_STAT)

CFG_ERR = Configuration Error (Decoded bit 6 of DEV_STAT)

CAL_ERR = Calibration error (Decoded bit 7 of DEV_STAT)

RADIO_ERR = Radio communication error (Decoded bit 8 of DEV_STAT)
MEM_ERR = Heap memory error (Decoded bit 9 of DEV_STAT)

DFW_ERR = Device firmware error (Decoded bit 10 of DEV_STAT)

WT_ERR = Watchdog timer error (Decoded bit 11 of DEV_STAT)

DIAG = Diagnostics (ON when any of the above status pins are ON)

DEV_STAT = Device Status from the specified address of Device status register. This value is further
decoded and individual status bits are displayed as remaining outputs of the block (ELEC_FAIL through
DIAG).

Configurable parameters

Step 1: Select Load Wireless Data File. This is a file containing the transmitter’s parameters and addresses.
This file must first be created and exported from the Wireless Builder application. For details, see How to
create an X YR6000 Transmitter export file.

Step 2: Add or remove the DEV-STAT and up to 4 PVs.

Parameter/ Description
Button

Filename Path and name of the XYR6000’s exported .csv file
containing the device parameters to be accessed by this
block.

Time Stamp Time the .csv file was created.

Load Wireless Data File Lets you select and load the .csv file containing the XYR6000
parameter addresses. This file must first be exported from
Wireless Builder application.
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Parameter/ Description
Button

Transmitter Reference Name Name of the XYR6000 transmitter.

XYR Device Name of the device whose parameters you will add or
remove to the block.

Register Type of register being accessed (Status or PV).

Address Address of the parameter that was added. This field is blank if
you remove the parameter.

Add Click this to list the available parameters in the Wireless Data
File loaded above. Highlight the desired parameter and click
OKto add it.

Remove Removes the parameter from the block.

How to create an XYR6000 Transmitter export file

A .csv file containing the transmitter’s parameters and addresses is required for configuration of the
6XYRT function block. Following are the steps to create this .csv file in Wireless Builder.

1. Using Wireless Builder, complete the network configuration for all devices (transmitters) to be interfaced
via the Wireless Gateway. Once a complete database has been created, click on the Gateway name in the
Menu Tree of the software to access the MAIN dialog display for the gateway.

2. Click on the Modbus TCP Server tab to register the specific HC900 controller that will be permitted to
access the Gateway’s Modbus data. Verify the TCP Port number is 502. Enter the IP address of the HC900
controller’s port that the dialog. The HC900 controller’s IP address can be found using HC Designer software

under the Utilities Tab.
ol
[}, Fioot ||
Fﬂalﬂg IO 5 STER: WS Bluck, WSG_1001 - Parameters [DMMine] : 2=
Z*ng ANMOZ i | Staiiics Modbus TCP Serves | Modus TCP Analog | Modbus TCP Discrete | |dentficaiion |
[ & PTH0
F 5 strwnm - Modoug TCP Conliguation Reoxckus TER Comfiguralion
B W TEMP T) | Anskog Byt Order [PEEETTERTIN | | | 1o oo Fomet [Retum Cofard FloalVaboe |
(3] & FRENOL. | 1p o Number [EB Deefauil Float Malue o
(2 %' wm_coog
[l 5 RO Akowwed Chint IP Addhesses
] R0 Clgnt [P [tz ez 5 .m0 Careecied Cunly
T . [
[} = WG _tial_co Chont 2 1P ] i i i i i
Chient 3 1P [ o0 0 .0 3|
e G IR
Chera 5 1P ] [1] ] 1 i 6|
: TR TR R :
[*[23 S¥sTEM = A | g |
[+] 32 HOHETWELL Clent 7 P [ o0 0 0
Client 2P | o . 0.0 .1
[Chent 4 [P | @ 0 0 0
Cherit T01P [ o o .0 1
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3. Click on the Modbus TCP Analog data tab to begin assigning Modbus addresses to transmitter data.

Scroll down to access the Input Register Entries field for Input Registers (Read FC4) table and specify the
quantity of parameters to be read by the HC900 controller. In the figure below, a quantity of 14 has been
entered (see circle), thus creating 14 entries with register numbers O to 27. (Parameters are floating point
and occupy 2 registers each.) Note a minimum of two parameters will be needed for each transmitter, one
for the process value and one for the transmitter status. If the specific transmitter has more than one
process variable, addition parameter fields will be needed.

5. To add a transmitter parameter, click on a register under the Block column. Next, click on the gray block
that appears at the right of the selected cell. (See circle in figure above.) This brings up a list of
configured transmitters, each with a Device Status parameter and one to four PVs.

6. Select a parameter to add to the register. Device Status parameters are blank under the Block Names
column; PV parameters have block names.

Repeat for each parameter you’d like to add.

Close the Main Gateway dialog.
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9. Access the File menu of Wireless Builder and select Export Modbus Config. See figure below. Select
conversion to Generic File Format. Assign a file name, select file type “Delimited Text (.csv)” and save
the file. Export a database .csv file. This .csv file contains the transmitter’s parameters and addresses and

is required for configuration of the 6XYRT function block.

= Wireless Builder - Difline

File Edit “iew FeldDevices Window Help

Il A

[+ & WYRE000_Anlog
[+ 4 srR_6000_H20 130

Example
BHYRT154 2 EXYRT155 3
T RG 153 1 ——— —————
- | GX RS BaRASS
BxRA53
P P
o= EMBL
P2 P2 e
HO_SCAN o
FW3 FW3E
BAD_COM o2
_L PV P} e
ELEC_FAIL = ELEC_FAIL =
MECH_FAIL =2 MECH_FAIL (==
IM_FalL = IN_FAIL =
OUT_FAIL == OUT_FAIL =2
LOwy_BAT (o LOWy_BAT o
EXT_PWR o ExXT_PWR o
CF&_ERR o CF&_ERF (o
CAL_ERR o cal_ERR o
RADIO_ERR (= RADIO_ERR (-2
MEM_ERF |- MEM_ERFR (=2
DFN_ERR o LFW_ERR o2
WT_ERR |- WT_ERR -2
DlAG = ClAG ==
DEW_STAT == DEWY_STAT (==
Figure 129 6XYRT function block example
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6XYRWG

The 6XYRWG label stands for XYR6000 Wireless Gateway slave status block.
EORMGISE
GXTYR153

= ENBL
NO_SCAN o

BAD_COM -0

—

This block is a part of the Communications category.

Function

Input

Output

This block allows the HC900 controller to act as a master device and communicate with an XYR6000
wireless gateway via the Ethernet port of the controller. Configuration in HC900 master requires one block
per gateway, up to 32 gateways or 1024 parameters maximum. Only one block may be assigned to each
XYR6000 gateway slave device. Even if it does not read or write parameters, it provides a means of
connecting XYR6000 wireless transmitter blocks to it by way of ADDR output pin. The block outputs
provide digital indication of communication integrity.

For transmitter parameters that are readable, there is separate 6X'YRT block which is connected to
6XYRWG via the ADDR output pin at the bottom of this block. If more parameters of any of the
transmitters are to be read, then TCPR block can be used with 6XYRWG block similar to TCPS and TCPR
combination. All outputs of the block can be connected or tagged in the same manner as any other function
block output.

If XYR6000 gateway slave device does not respond to a request, the last output value will be maintained.

ENBL = Enable. When the digital input pin is ON the 6XYRWG Slave device is in scan.

If the Enable pin is not connected, then the user must be in Monitor mode, Monitoring TCP Modbus
Diagnostics in the HC Designer, select the 6XYRWG device to be enabled or disabled, and click the
Enable (or Disable) button.

NO_SCAN = Scan Indication. ON = Device is "Out of Scan". OFF = Device is "In Scan".

BAD_COM = Communications Indication. ON = Bad quality or device not defined. OFF = Good
Communications.

ADDR = Used to connect 6XYRT transmitter function blocks to the 6XYRG gateway block.
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Configurable Parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Configure Modbus | Slave Tag 0 Description of 6XYRWG slave 16 character tag name.
Name device

Slave address and Tag
Name must be unique
within a control file.

Modbus/TCP 1 IP Address of XYR6000 Enter unique address.
address Wireless gateway device on the (Cannot be 0.0.0.0 or
link. 255.255.255.255)

Default IP address =
0.0.0.0 which means
6XYRWG slave will NOT

be in scan.
Modbus Double Each IEEE 32-bit floating point number requires two consecutive registers (four bytes)
Register Format starting with the register defined as the starting register for the information. The stuffing
order of the bytes into the two registers differs among Modbus hosts. The selections are:
Selection Description Byte order
FP B Floating Point Big Endian Format
(recommended format) 4,3,2,1

FP BB Floating Point Big Endian with byte-swapped 3,4,1,2

FP L Floating Point Little Endian Format 1,2,3,4

FP LB Floating Point Little Endian with byte-swapped 2,1,4,3
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Example

WARDOL

1

BXYRTI0Z 2
GxrR102
X RWIG 101 1
P
G R101
P2
EHNBL Pz

NO_SCAN =& P

BAD_COM =0 ELEC_FAIL
—D MECH_FAIL

IN_FAIL

OUT_FAIL
LOWY_BAT
EXT_PiliR
CF&_ERR
CAL_ERR

RADIO_ERR

MEM_ERR
DF_ERR
WT_ERR
DlaG
DEY_STAT

[ 0102-001 |
e ———[ 01102-002 |
[ 0102-003 |
[ 0102-004 |
-O——[ 01102-005 |
o[ 0102-006 |
-o———[ 0102-007 |
o[ 0102-003 |
-o———[ 0102-009 |
o[ 0102-010 |
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Figure 130 6XYRWG function block example
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Sales and Service

For application assistance, current specifications, pricing, or name of the nearest Authorized Distributor, contact one

of the offices below.

ASIA PACIFIC
Honeywell Process Solutions,

(TAC) hifs-tac-
support@honeywell.com

Australia

Honeywell Limited

Phone: +(61) 7-3846 1255
FAX: +(61) 7-3840 6481
Toll Free 1300-36-39-36
Toll Free Fax:
1300-36-04-70

China - PRC - Shanghai
Honeywell China Inc.
Phone: (86-21) 5257-4568
Fax: (86-21) 6237-2826

Singapore

Honeywell Pte Ltd.
Phone: +(65) 6580 3278
Fax: +(65) 6445-3033

South Korea
Honeywell Korea Co Ltd
Phone: +(822) 799 6114
Fax: +(822) 792 9015

For more information

EMEA
Honeywell Process Solutions,

Phone: + 80012026455 or
+44 (0)1344 656000

Email: (Sales)
FP-Sales-Apps@Honeywell.com

or
(TAC)
hfs-tac-support@honeywell.com

To learn more about HC 900 Process Controller,

visit www.honeywellprocess.com

Or contact your Honeywell Account Manager

Process Solutions
Honeywell

AMERICA’S
Honeywell Process Solutions,

Phone: (TAC) 1-800-423-9883 or
215/641-3610

(Sales) 1-800-343-0228

Email: (Sales)
FP-Sales-Apps@Honeywell.com

or
(TAC)
hfs-tac-support@honeywell.com

1250 W Sam Houston Pkwy S
Houston, TX 77042

Honeywell Control Systems Ltd
Honeywell House, Skimped Hill Lane
Bracknell, England, RG12 1EB

Shanghai City Centre, 100 Jungi Road
Shanghai, China 20061

www.honeywellprocess.com
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