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About This Document

Abstract

The" Control Builder" configuration softwar e program is used for UMCB800 Controller and Operator Interface
configuration and operates on a Windows '95™- or Windows NT-based PC. 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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Symbol Definitions

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

Symbol Definition

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

This WARNING symbol indicates a potentially hazardous situation, which, if
A WARNING ot avoided, could result in death or serious injury.

This CAUTION symbol may be present on Control Product instrumentation

A\ CAUTION 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
CAUTION not avoided, may result in property damage.

T 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.

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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Introduction

Overview

Purpose of this section

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

Thereisalist of Function Blocks grouped in categories as they appear on the Control Builder.
The presented data covers each control block’s:

« function,

« inputs/outputs,

« point name,

- configuration parameters

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

ﬂ 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 isassumed that you are familiar with the operation of the UM C800 Control Builder, and that you have
read the following manual.

«  UMCB800 Control Builder User’s Guide (51-52-25-63)
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Function Block Groups

Function Block Groups

Introduction

Table 1 lists the Function Blocks by category.

Table 1 Function block by category

Category Block Type Reference Page
Loop Blocks Analog Input (Al) 14
Analog Out (AO) 36
Time Prop Out (TPO) 261
PID (PID) 185
On-Off (ONOF) 162
Carbon Potential (CARB) 44
Loop Switch (LPSW) 117
Mode Switch (MDSW) 141
Mode Flags (MDFL) 143
3 Position Step (TPSC) 263
Write Tuning Constants (WTUN) 285
Auto Manual Bias (AMB) 24
SP Program Programmer (SPP) 227
Recipe Selector (RCP) 210
Event Decoder (SPEV) 224
Synchronizer (SYNC) 252
Setpoint Scheduler Setpoint Scheduler (SPS) 237
State Switch (STSW) 246
State Flag (STFL) 245
Setpoint Scheduler Aux (SPSA) 241
Event Decoder (SPEV) 224
Logic Discrete Input (DI) 78
8 Discrete Inputs (8Dl) 80
Discrete Output (DO) 84
8 Discrete Outputs (8DO) 86
Pushbutton (PB) 179
Frequency Input (FI) 94
Pulse Input (PI) 182
2 Input AND (2AND) 30
4 Input AND (4AND) 32
8 Input AND (8AND) 34
2 Input OR (20R) 172
4 Input OR (40R) 174
8 Input OR (80R) 176
Exclusive OR (XOR) 291
NOT (NOT) 157
Digital Switch (DSW) 89
Trigger (TRIG) 277
Latch (LTCH) 120
Toggle Flip-Flop (TGFF) 256
Free-Form Logic (BOOL) 41
Pushbutton (PB) 179
Four Selector Switch (FSS) 97
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Category Block Type Reference Page
Fast Logic Discrete Input (DI) 78
8 Discrete Inputs (8DI) 80
Discrete Output (DO) 84
8 Discrete Outputs (8DO) 86
2 Input AND (2AND) 30
4 Input AND (4AND) 32
8 Input AND (8AND) 34
2 Input OR (20R) 172
4 Input OR (40R) 174
8 Input OR (80R) 176
Exclusive OR (XOR) 291
NOT (NOT) 157
Digital Switch (DSW) 89
Trigger (TRIG) 277
Latch (LTCH) 120
Toggle Flip-Flop (TGFF) 256
System Monitor (FSYS) 100
Counters/Timers Resettable Timer (RTMR) 219
Periodic Timer (PT) 205
Up Down Counter (UPDN) 279
Off Delay Timer (OFDT) 160
On Delay Timer (ONDT) 158
Math Scale and Bias (SCB) 222
Addition (ADD) 11
Subtract (SUB) 247
Multiply (MUL) 152
Divide (DIV) 83
4 Input ADD (4ADD) 12
4 Input SUB (4SUB) 248
4 Input MUL (4MUL) 154
Free Form Math (MATH) 122
Calculations Compare (CMPR) 64
Deviation Compare (DCMP) 70
Absolute Value (ABS) 9
Square Root (SQRT) 243
Mass Flow (MSF) 149
Max-Min-Ave-Sum (MMA) 145
Negate (NEG) 156
Relative Humidity (RH) 212
Dewpoint (DEWP) 75
Totalize (TOT) 258
Continuous Average (CAVG) 61
Alarm Monitor High Monitor (HMON) 103
Low Monitor (LMON) 115
System Monitor (ASYS) 38
Analog Alarm (ALM) 20
Signal Selector High Selector (HSEL) 110
Low Selector (LSEL) 119
Analog Switch (SW) 250
Rotary Switch (RSW) 217
Bumpless Transfer (XFR) 289
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Category Block Type Reference Page
Auxiliary Function Generator (FGEN) 920
Lead Lag (LDLG) 112
High-Low Limiter (HLLM) 101
Velocity Limiter (VLIM) 281
Rate of Change (ROC) 214
Read Constant (RCON) 208
Write Constant (WCON) 283
Write Variable (WVAR) 287
Track and Hold (TAHD) 254
BCD Translator (BCD) 39
Digital Encoder (DENC) 73
Hand/Off/Auto (HOA) 105
Device Control (DC) 65
Communications Modbus Read (MBR) 126
Modbus Slave (MBS) 130
Modbus Write (MBW) 137
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Function Blocks

Introduction

While you can determine the function of many blocks just from their labels and | nput/output abbreviations,
the purpose of others may be a complete mystery. This section is designed to familiarize you with function
blocksin general and provide detailed reference data for each block.

In this section

A listing of each function block type and respective reference page follows.

Function Block Type Identification Label See Page
ABS (Absolute Value) 9
ADD (Addition 2 Inputs) 11
4ADD (Addition 4 Inputs) 12
Al (Analog Input) 14
ALM (Analog Alarm) 20
AMB (Auto/Manual Bias) 24
2AND (AND - 2 Inputs) 30
4AND (AND - 4 Inputs) 32
8AND (AND - 8 Inputs) 34
AO (Analog Output) 36
ASYS (Alarm System Monitor) 38
BCD (Binary Coded Decimal Translator) 39
BOOL (Free Form Logic) 41
CARB (Carbon Potential) 44
CAVG (Continuous Average) 61
CMPR (Comparison) 64
DC (Device Control) 65
DCMP (Deviation Compare) 70
DENC (Digital Encoder) 73
DEWP (Dewpoint) 75
DI (Digital Input) 78
8Dl (Eight Digital Inputs) 80
DIV (Division) 83
DO (Digital Output) 84
Release D UMCB800 Control Builder Function Block Reference Guide 5
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Introduction
Function Block Type Identification Label See Page

8DO (8 Digital Outputs) 86

DSW (Digital Switch) 89

FGEN (Function Generator) 90

FI (Frequency Input) 94

FSS (Four-Selector Switch) 97

FSYS (System Monitor-Fast Logic) 100
HLLM (High-Low Limiter) 101
HMON (High Monitor) 103
HOA (Hand/Off/Auto) 105
HSEL (High Selector) 110
LDLG (Lead Lag) 112
LMON (Low Monitor) 115
LPSW (Loop Switch) 117
LSEL (Low Selector) 119
LTCH (Latch) 120
MATH (Free Form Math) 122
MBR (Modbus Read) 126
MBS (Modbus Slave) 130
MBW (Modbus Write) 137
MDSW (Mode Switch) 141
MDFL (Mode Flag) 143
MMA (Min-Max-Average-Sum) 145
MSF (Mass Flow) 149
MUL (Multiplication - 2 Inputs) 152
4MUL (Multiplication - 4 Inputs) 154
NEG (Negate) 156
NOT (Not Boolean Logic) 157
ONDT (On Delay Timer) 158
OFDT (Off Delay Timer) 160
ON/OFF (On/Off Control) 162
20R (OR - 2 Inputs) 172
40R (OR - 4 Inputs) 174
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Function Blocks

Introduction
Function Block Type Identification Label See Page
80R (OR - 8 Inputs) 176
PB (Pushbutton) 179
PI (Pulse Input) 182
PID (Proportional, Integral, Derivative) 185
PT (Periodic Timer) 205
RCON (Read Configuration Parameter Data) 208
RCP (Recipe Selector) 210
RH (Relative Humidity) 212
ROC (Rate of Change) 214
RSW (Rotary Switch) 217
RTMR (Resettable Timer) 219
SCB (Scale and Bias) 222
SPEV (Setpoint Programmer Event Decoder) 224
SPP (Setpoint Programmer) 227
SPS (Setpoint Scheduler) 237
SPSA (Setpoint Scheduler Auxiliary) 241
SQRT (Square Root) 243
STFL (Setpoint Scheduler State Flags) 245
STSW (Setpoint Scheduler Switch) 246
SUB (Subtraction - 2 Inputs) 247
4SUB (Subtraction - 4 Inputs) 248
SW (Analog Switch) 250
SYNC (Synchronize) 252
TAHD (Track and Hold) 254
TGFF (Toggle Flip Flop) 256
TOT (Totalizer) 258
TPO (Time Proportional Output) 261
TPSC (Three Position Step Control) 263
TRIG (Trigger) 277
UPDN (UP/Down Counter) 279
VLIM (Velocity (rate) Limiter) 281
WCON (Write Constant) 283
Release D UMCB800 Control Builder Function Block Reference Guide 7
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Introduction
Function Block Type Identification Label See Page
WTUN (Write Tuning Constants) 285
WVAR (Write Variables) 287
XFR (Transfer Switch) 289
XOR (Exclusive OR) 291
8 UMCB800 Control Builder Function Block Reference Guide Release D
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Function Blocks
ABS Function Block

ABS Function Block

Description

The ABS label stands for Absolute Value. Thisblock is part of the Calculations category. It looks like this
graphically on the Control Builder.

[ X
ABSY 1

ouT

Function

Calculate the absol ute value of a single analog variable input.

. OUT=[X]

Input
X = Analog value to be modified.

Output
OUT = modified value.

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Release D UMCB800 Control Builder Function Block Reference Guide 9
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Function Blocks
ABS 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.

Al 1 AlZ 2

Crewiation

Figure 1 ABS function block example
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ADD Function Block

ADD Function Block

Description

The ADD label stands for Addition M athematical Operation (2 Inputs). This block is part of the Math
category. It looks like this graphically on the Control Builder.

|X
v ADDA 1
—_—
ouT

Function

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

« OUT=X+Y
Input
X = First Analog | nput
Y = Second Analog I nput
Output

OUT = Sum of analog values

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

ADD example

Figure 2 shows a Function Block Diagram using an ADD function block to find the total flow rate asthe
sum of Flow 1 and Flow 2.

Al 1 Al z
. FAIL IMDzFﬂxIL
FLOWY 4 FLOW 2
X,
ADDE 3
2.

Total Flow (R ate)

Figure 2 ADD function block example
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AADD Function Block

Description

The 4ADD label stands for Addition M athematical Operation (4 Inputs). Thisblock is part of the Math
category. It looks like this graphically on the Control Builder.

N
I
g 1
X _
>
el
ouT

Function
Add FOUR inputs (X1, X2, X3,Y) to get an outpuit.

« OUT =X1+X2+X3+Y

Input

X1 =First Analog Input
X2 = Second Analog Input
X3 =Third Analog Input
Y = Fourth Analog I nput

ﬂ ATTENTION
All four inputs must be connected or unused inputs inverted. Unconnected inputs default to
zero.

Output
OUT = Sum of the analog values

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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4ADD Function Block

4ADD example

Figure 3 shows a Function Block diagram using a4ADD function block to find the total Flow rate as the
sum of Flow 1, Flow, 2, Flow 3, and Flow 4.

Al 1 A2 2 Al a Alg 4
I:MI:HFJ'l‘xIL I:m:leJ'l‘le I:MI:lSFJ'l‘xIL I:HI:W-].FJ'l‘xIL
FLOW 1 FLOW 2 FLOW 2 FLOWY 4
il
4ADDS 4]
xl
>
I 5 2

Total Flow (R ate)

Figure 3 4ADD function block example
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Al Function Block

Al Function Block

Description

The Al label stands for Analog I nput. This block is part of the Loops category. It looks like this
graphically on the Control Builder.

Al 1

Function
Read value of an Analog Input from a specified real 1/0 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 alinear 0 % to 100 %
scale and specified high and low range values.

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.

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

Low Detection: -3.2mA
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 work and provide data which could be compared via an Alarm Block.

Input
Analog value from specified real 1/0 address.

Output

OuUT =
Analog Input value in engineering units.
FAIL =
Digital status of channel
Digital Low (0) = OK
Digital High (1) = Open sensor or failed input channel.
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Al Function Block

Configuration parameters

ngs
Foter Tine () [0 tigh [0

Low [T

~Falsale
& Use Value > ’n—

I Enable  Down scale

© Upscale

==

Thisisaview of the Al Properties Dialog box.

Y ou must configure the Al function block parameters to the desired values or selections that match your
operating requirements.

Table 2 describes the parameters and the value or selection.

Table 2 Analog input configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order for Block Read Only. See
“Configure" Menu,
"Execution Order” to
change.
Address 1/0 Module Address of selected I/O module (must | Enter a value:
match model selection guide) from 1 to 6
Channel Channel on selected I/O Module Enter a value:
from 1 to 4
Input Type and Input Type N/A Thermocouple Input types Select from list box.
Range and Range
RTD Input types See Table 3 for Input
] Type and Range
Linear Input types
Range High Range N/A 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 =0 to 250 gal/min
High Range Display Value = 250
Low range Display Value =0
Then 20mA = 250, 4mA =0
Low Range N/A For Linear Inputs Only - output value Enter a value:
Value that corresponds to 0 % input value
For example: See “High Range + 99999 to + 99999
Value”
Release D UMCB800 Control Builder Function Block Reference Guide 15
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Properties Group Parameter Index # Parameter Description Value or Selection
Settings Filter Time N/A A software digital filter is provided for Enter a value:
(sec) the input designated to smooth the
input. You can configure the first 0 to 120 seconds
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
deterioration of a sensor, or some +9999 to +99999
other cause.
Failsafe Use Value N/A The output value to which the output Enter a value in
field 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 5 Use the value entered in the Click on Radio
appropriate field. button to select
Downscale 5 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 Check 5 Burnout check enable Click on block to

Burnout Check -

[ Enable

(Thermocouples only)

select or deselect

Failsafe rules

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

- If Fallsafeis“Use Vaue”

. |f Failsafeis enabled and downscale

- If Failsafeisenabled and upscale

OUT = Configured Failsafe value
OUT = Range Lo (linear)

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

OUT = Range Hi (linear)

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

16
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Table 3 Input Types and Ranges

Input Range Input Range
Type Type
Thermocouple Input Types Thermocouple Input Types (cont.)

J -50to 150 °C S —20to 1760 °C

J —58 to 302 °F S —4 to 3200 °F

J 0to 400 °C T -50 to 150 °C

J 32 to 752 °F T -58 to 302 °C

J —200 to 870 °C T 0to 150 °C

J —328 to 1598 °F T 32 to 302 °F

L -50 to 150 °C T 50 to 150 °C

L —58 to 302 °F T 122 to 302 °F

L 0to 400 °C T —200 to 400 °C

L 32 to 752 °F T —328 to 752 °F

L —200 to 870 °C T —90 to 240 °C

L —328 to 1598 °F T —130 to 464 °F

K 0 to 400 °C U -50 to 150 °C

K 32 to 752 °F U -58 to 302 °F

K 0to 800 °C U 0to 150 °C

K 32to 1472 °F U 32 to 302 °F

K 0 to 1200 °C U 50 to 150 °C

K 32t0 2192 °F U 122 to 302 °F

K —200to 1370 °C U —200 to 400 °C

K —328 to 2498 °F U —328 to 752 °F

N 0 to 400 °C NiMo 0 to 1400 °C

N 32 to 752 °F NiMo 32 to 2552 °F

N 0to 800 °C W_W26 —20 to 2320 °C

N 32to 1472 °F W_W26 —4 to 4208 °F

N 0 to 1200 °C W5W26 —20to 2320 °C

N 32t0 2192 °F W5W26 —4 to 4208 °F

N —200 to 1300 °C PR20-40 0 to 1800 °C

N —328 to 2372 °F PR20-40 32t0 3272 °F

R —20to0 1760 °C B 40 to 1820 °C

R —4 to 3200 °F B 104 to 3308 °F

S 0 to 1600 °C MoCo* 0 to 1400 °C

S 32t0 2912 °F MoCo* 32 to 2552 °F
PLTNL —70to 750 °C
PLTNL —94 to 1382 °F
PLTNL 0to 1380 °C

*Nickel/Nickel Moly, 1990 temp. Standard PLTNL 32 to 2516 °F
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Input Range Input Range
Type Type

RTD Input Types Linear Input Types

Pt100 -50to 150 °C mV Oto 10
Pt100 —58 to 302 °F mV -10to 10
Pt100 0to 100 °C mVv O0to 20
Pt100 32to 212 °F mVv —201to 20
Pt100 0to 200 °C mV 0to 50
Pt100 32 to 392 °F 11\ -50to0 50
Pt100 0to 400 °C mVv 10 to 50
Pt100 32 to 752 °F mVv 0to 100
Pt100 —200 to 800 °C mV —100 to 100
Pt100 —328 to 1472 °F mV 0 to 500
Pt100 —90to 240 °C mvV -500 to 500
Pt100 —130 to 464 °F mA Oto 20

JIS -50to 150 °C mA 410 20

JIS —58 to 302 °F \% Oto1l

JIS 0to 100 °C \Y -1to1l

JIS 32to 212 °F \Y Oto2

JIS 0to 200 °C \Y -2to2

JIS 32 to 392 °F \Y Oto5

JIS 0to 400 °C \Y -5t05

JIS 32 to 752 °F \Y 1to5

JIS —200 to 500 °C \Y Oto 10

JIS —328 t0 932 °F \% -10to 10
Ni50 —80to 320 °C

Ni50 —112 to 608 °F

Ni508 —-80to 150 °C

Ni508 —112 to 302 °F

Cul0 —20to 250 °C

Cul0 —4 t0 482 °F

Ohms 0to 200

Ohms 0 to 2000
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Example

Figure 4 shows a Function Block Diagram configuration using an Al function block.

Al 1

Qooo l— OFEN TC
@ FAIL [ ]

E[ WORK T ]

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

Figure 4 Al function block example
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ALM Function Block

Description

The ALM label stands for the Analog Alarm function. Thisblock is part of the Alarms/Monitor category.
It looks like this graphically on the Control Builder.

Function

ALkl 1

- P OUT fe=
- LV
== RSP

== DISABLE

The analog alarm block accepts an analog signal as a process variable and compares it to alimit 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>CV)

. OUT =ON
. OUT = OFF
(PV<SP)

. OUT =ON
. OUT = OFF
(PV<CV)

. OUT =ON
. OUT = OFF

High Process Variable/L ocal Setpoint

If the PV is greater than the local Setpoint

If the PV islessthan 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 islessthan the Compare Value minus Hysteresis
Low Process Variable/L ocal Setpoint

If the PV islessthan the Local Setpoint

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

If the PV islessthan the Compare Value (CV)

If the PV is greater than the Compare Vaue + Hysteresis

20
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[(PV-CV)>SP] High Deviation Alarm

« OUT =ON If the PV input minusthe CV input is greater than the Local Setpoint

« OUT =OFF If the PV input minusthe CV input islessthan the Local Setpoint minus Hysteresis
[(CV-PV)>SP] Low Deviation Alarm

« OUT =ON If the CV input minusthe PV input is greater than the local Setpoint

« OUT =OFF If the CV input minusthe PV input isless than the Local Setpoint minus Hysteresis
OPV-CV[>SP Band Deviation Alarm

« OUT =ON If the absolute value of (PV—CV) is greater than the Local Setpoint

« OUT =OFF If the absolute value of (PV—CV) islessthan the Local Setpoint minus Hysteresis

Inputs

PV = Process Variable

CV = Compare Value

RSP = Remote Setpoint

DISABLE = On disables alarm action.
Output

OUT = Output
Block properties
Block
’7 MHumber |4 Order |4

— Alarm S etpoint
Type: Im
Hysteresis: ID—
Local Setpaint ID— I Use RSP Input

— Output

On Delay [sec): ID ™ Latch

Cancel |

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the ALM function block parameters to the desired value or selection that matches your
operating requirements.
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Table 4 describes the parameters and the value or selection.

ATTENTION

Local Setpoint is set in the Control Builder 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 4 Analog alarm configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order for Block Read Only. See
“Configure™ Menu,
"Execution Order” to
change.
Alarm Setpoint Type N/A Alarm Action Type PV>SP = High Process
Variable/Local Setpoint
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 010 99999.9 in
be set from 0 to the input span Engineering Units
monitored variable.
Local 0 Local Setpoint value in engineering 010 99999.9 in
Setpoint units or a calculation from another Engineering Units
function block via RSP (see “Use
RSP Input”).
1 Remote Setpoint selection Click on box to use
I Use RSP Input Remote Setpoint (RSP)
Output Latch 3 ON latches the alarm output until Click on Box to select
acknowledged.
™ Latch To acknowledge an alarm, it must
Al 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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Example

Figure 5/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 atag 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
ALk 1
Loop Process Variable __pay ouT [TAG]
Loop Woking Setpoint o oy
Variable _lRsp
= DISABLE
1PV - CW=5P
Alarm State\
CV + RSP Value
Ccv
CV - RSPValue
Alarm State
EXAMPLE 2
Al 1
0404
® FAIL fetn
ALMZ 2
[FRES1ALM ]
P auT
e G
ALMSE | e P
w= DISABLE
Accessed using Variable Edit Screen
Alar_m_‘State
RSP Value
,,,,,,,,,,,,,,,,,,,,,,, Hysteresis
P\/ ...... - K
Out of Alarm

Figure 5 ALM function block example
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AMB Function Block

Description

The AMB label stands for Auto/Manual Bias Function. This block is part of the Loops category. It looks
like this graphically on the Control Builder.

P

AhiBA 1
AhiBO0A
= TRW AL fi
&= TRC AL G
@= WMDRQ MODE j=m

e e

ouT

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

Inputs
PV1 = Process Variable Input (%)
TRV = Output Track Value in percentage (Output = TRV Value when TRC is ON).
TRC = Output Track Command—1 = enable TRV (Mode = Local Override), 0 = disable
MDRQI = External Mode Request (connected to the MDRQO output of a MDSW function block)
encoded as follows:
0.0 = No Change
1.0 = Manua Mode Request
2.0 = Automatic Mode Request
Outputs
ouT = Control Output (-5 % to 105 %)
AL1 = Alam1
AL2 = Alam?2
MODE = Actua Mode encoded asfollows: (Connect to Mode Flags block [MDFL] to encode mode
status.)
40 LSPAUTO
50 LSPMAN

7.0 LSPLO (Local Override)

Block properties

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

Configuration parameters
The Auto/Manual Bias properties dialog box is divided into three tab cards

GENERAL
RANGE/LIMIT
ALARMS

Click on the tab to access the properties for that tab.
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GENERAL tab
It looks like this graphically on the Control Builder. Table 5 describes the parameters and the value or

selection.
General I Range / Limitl Alarmsl
— Block
Tag Mame IAMEDm
[rescriptor I
— Start / Restart
TNl E (f an LSP anly
Paower up miode IMan L5P 'I
Paowier up aut lm
Failzafe out IU
Ok I Cancel
Table 5 General tab configuration parameters
Properties Function Parameter Index # Parameter Description Value or Selection
Block Tag Name N/A 8-character tag name
Descriptor N/A Block description
Start/Restart 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
Out value.
LAST OUT Same as at
power down.
Failsafe Out 7 Failsafe Output Value -5 to 105 (default 0)
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RANGE/LIMIT tab

It looks like this graphically on the Control Builder. Table 6 describes the parameters and the value or

selection.
General Hangs £ Limit |Alarms|
— Ranging — Limniting
P high 1ange Out high limit {105
P low range IEI Dt b lirmit |'5
— Diizplay
Decimal places IEI
|ritz I
Dev bar range [EL) |10
ak. I Cancel
Table 6 Range/limit tab configuration parameters
Properties Parameter Index # Parameter Description Value or Selection
Function
Ranging PV High 0 PV High Range Value -5 % to 105 %
Range
PV Low 1 PV Low Range Value -5 9% to 105 %
Range
Display Decimal N/A Number of digits to display after Oto5
Places decimal point.
Units N/A Text to display for EU 4 characters
DEV Bar N/A Deviation Bar Range on the —99999 to 99999
Range (EU) Operator Interface
Limiting Out High Limit | 5 Output High Limit Value - prevents | -5 % to 105 %
the Output from going above the
value set here.
Out Low Limit | 6 Output Low Limit Value - prevents -5 % to 105 %
the Output from going below the
value set here.
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ALARMS tab

It looks like this graphically on the Control Builder. Table 7 describes the parameters and the value or
selection.

AMB Function Block Properties

NoAlsm 2
o lom

Nodam 5]
NoAlom
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Table 7 Alarm tab configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Function
Alarm 1 Setpoint 1 8 Alarm 1 Setpoint 1 Value - thisis | -5 % to +105 %

the value at which you want the
alarm type chose below to activate | (default0)

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
Setpoint 2 9 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 10 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 11 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 % 16 Alarm Hysteresis in % 0%to5%
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Example

Figure 6 shows an function block diagram using an AMB function block.

MAIN STEAM
HEADER PRESSURE
Al 1
0401
@ FAIL fem
_I_ PLANT MASTER
Fib2 2] PRESSURE
LML CONTROLLER (PID)
m= RSP UWSP fem
e FFW ALt
e TR ALZ Lo
m= TRC
e BHIAS
e S AT feii

@ MDRQI MODE fem

= B BCO b
ouT
-5TO 105 -
BOILER ¥
IN § IN ! "
AMB3 32| BOILER1 AhBS 4 BOILER 2
A 10 SUBMASTER A 102 SUBMASTER
@ TRV ALY b e TRV ALY e
m= TRC ALZ [ m= TRC ALZ foi
= MORE hODE b = MORE WODE b
jﬁr ouT
-5T0 105 -5T0 105
TO AIR/FUEL TO AIR/FUEL
CONTROL (SP) CONTROL (SP)

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 Biasisautomatically calculated as operator increment or
decrement out value. Bias= OUT —IN

AUTO MODE Biasisafixed value from the man mode calculation. Above
OUT =IN + Bias

Figure 6 AMB function block example
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2AND Function Block

Description

The 2AND label stands for the AND Boolean function (2 Inputs). Thisblock is part of the Logic and Fast
Logic categories. It looks like this graphically on the Control Builder.

XA ouT

ouT OR ES

Xz

Fast Logic

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

« If al inputsare ON, then: OUT = ON.
« If anyinput 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 | x|

—’7
e
li
s
[

Double click on the function block to access the function block properties dialog box.
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Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Input state

AND

You caninvert Input 1 or Input 2 or both. If the input isinverted, an input line that is ON is seen as OFF

(“N” on Icon next to inverted input).

Example

Figure 7 shows an AND function block being used to monitor two input signals for an alarm condition.

ZAMDA
(Low Temp) X1 __

(Heat On) %2 |

1

__ OUT (Low Temp Alarm)

Figure 7 2AND function block example
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4AND Function Block

Description

The 4AND label stands for the AND Boolean function (4 Inputs). Thisblock is part of the Logic and Fast
Logic categories. It looks like this graphically on the Control Builder.

ouT
ouT

OR

Fast Logic

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

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

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

|

=
—
o |

17

IR R |

Double click on the function block to access the function block properties dialog box.
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Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Input state

You caninvert Input 1, 2, 3, 4, or all. If theinput isinverted, an input line that is ON is seen as OFF (“N”
on lcon next to inverted input).

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

Example

Figure 8 shows a Function Block Diagram configuration using a4AND function block. The function block
is being used to monitor 3 input signals for an alarm condition. Note unused input is terminated.

AND 1
[Low Templxd L. OUT (Low Temp Alarm)

[Heat On) <2
(Fump On) 22 )
[Unused) N

ar

1.000

Canstant

Figure 8 4AND function block example

Release D UMCB800 Control Builder Function Block Reference Guide 33
1/01



Function Blocks
8AND Function Block

8AND Function Block

Description

The 8AND label stands for the AND Boolean function (8 Inputs). Thisblock is part of the Logic and Fast
Logic categories. It looks like this graphically on the Control Builder.

AHDA 1 AN q
4 L ouT = . ouT
s | x3
s P OR x4
x5 X5
HE o HE
v | X7
x8 X
Fast Logic

Function

Turns digital output (OUT) ON when inputs X1 through X8 are ON. Thus,
« If all inputsare ON, then: OUT = ON.
« If anyinput is OFF, then; OUT = OFF.

Input

X1 =First digital signal
X2 = Second digital signal
X3 = Third digital signal
X4 = Fourth digital signa
X5 = Fifth digital signa
X6 = Sixth digital signal
X7 = Seventh digital signal
X8 = Eighth digital signal

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

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

Logic Block Properties

—li
’7

r
u

i i Bt B B i A B

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “ Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Input state

Youcaninvert Input 1, 2, 3,4, 5, 6, 7, 8 or al. If theinput isinverted, aninput line that is ON is seen as
OFF (“N” on diagram next to inverted input).

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

Example

Figure 9 shows a Function Block Diagram configuration using a BAND function block. The function block
isused in astartup sequence to enable heaters when 6 input conditions are true.

Door Closed X1 nable Heaters
Fump On X2
Conveyer On 23
Crain Clozed x4
Purge Complete X5
Frogram Start x5

Unused

Unuzed

Figure 9 8AND function block example
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AO Function Block

Description

The AO label stands for a milliamp Analog Output. This block is part of the Loops category. It looks like
this graphically on the Control Builder.

A0 1

nlulul]

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 val ues that
correspond to the 0 % to 100 % span limits of the inputs.

Input
X = Analog value

Output
Converted value sent to specified real 1/0 address.

Block properties

Analog Output Properties
~Block ———— [ Range
Mumber 1 Range Hi [100
Order I Range Lo ID
— Addess ————— 1 Output

Module ID _lj md at Range Hi |2D
Channel ID _Ij mé at Bange Lo |4

ok I Cancel |

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the AO function block parameters to the desired value or selection that matches your
operating requirements. Table 8 describes the parameters and the value or selection. AO’s Address starts at

Module 4.
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Table 8 Analog output configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection

Block Order N/A Execution Order for Block Read Only. See
“Configure" Menu,
"Execution Order” to
change.

Address 1/0 Module Address of selected 1/0 Enter a value:
module (must match model from 4 to 10
selection guide)

Channel Channel on selected I/O Enter a value:
Module from 1to 4

Range Range Hi 1 High Range Value Engineering -99999 to 999999
Unit - value of input that Default = 100
corresponds to 100 % output
value

Range Low 2 Low Range Value Engineering -99999 to 999999
Unit - value of input that Default = 0.0
corresponds to 0 % output
value
Output mA at range 3 Value of mA output that 0to 20
High corresponds to 100 % output Default = 20
signal
(for example: 20 mA)
mA at Low 4 Value of mA output that 0to 20
Range corresponds to 0 % output Default = 4
signal
(for example: 4 mA)
Example
Figure 10 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 viathe AO
block. In example B, the mA output is4 mA for an analog input of 2000.
ﬂ ATTENTION
Reverse scaling is required for duplex control outputs.
SPL Ll '1 Example & Example B Al 1
SPPOD1 0 to 2000 oooo
o NP &M sP _Ll @ FAIL fo
-fHDLD GHOLD fe S::g: EL%:':=02DDD R . _
—ARESET READY Lo Bk R:Egz E‘I:E\IJL 2CIEIDD A0F =
= fHELD - HOLDI = s Ot High = 20 REVERSE ACTING
e *RUN RUNI ot Dut LDW= q
e AL STOPR| e DDDD
Figure 10 AO function block example
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ASYS Function Block

Description

The Analog System Status Block (ASYS) isa function block and is part of the Alarm/Monitor category. It
provides read access to controller status values including those related to the Analog execution cycle. The
output may be connected to function block inputs. The outputs may also be connected to signal tags for
operator interface monitoring. The ASY S System Monitoring block is assigned block number 249. It looks
like this graphically on the Control Builder:

ASTE248 A
CYCTIME == ——  Analog function block scan cycle time in sec.
CYCMING == ———  Analog function block scan cycle time in min.
MEWSTART == —— |Logic 1 (Hi) for one analog scan cycle after a new start of program (Program to Run)
RESTART == —— Logic 1 (Hi) for one analog scan cycle after power up
ALM_ACTIV = —— | ogic 1 (Hi) if there is any operator panel alarm is present
ALM_UNACK == ——— | ogic 1 (Hi) if there is any operator panel unacknowledged alarm present
Hwidk == ——— | ogic 1 (Hi) if a hardware fault is detected
LawBTRY == —— Logic 1 (Hi) if battery is low
HITEMF == ——— Logic 1 (Hi) if internal temperature is too high (>70C)
MSTR_FAIL == ——— Logic 1 (Hi) when Modbus diagnostics in not good
BAD_BLOCK == —— |Logic 1 (Hi) if a function block fails to operate properly
OFF_LINE == ——— L ogic 1 (Hi) when the controller mode switch is in the Off Line mode
TIME_OFF =« ———  Time controller was off (in sec.) after power loss (available for one analog scan cycle)
DE_LIMIT = —— | 0gic 1 (Hi) when the Configuration Storage Warning limit is exceeded

Table 9 describes the outputs for the Analog system status block.

Table 9 Analog system status block outputs

Output Description

CYCTIME Control Block Cycle Time in seconds

CYCMINS Control Block Cycle Time in minutes

NEWSTART Newstart is 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 Restart is ON for one full cycle of control block execution, following power up.

ALM ACTIV Alarm Active is ON if any operator panel alarm is ON.

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

HWOK Hardware OK is ON if there are no faults.

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

HI TEMP High CJ Temperature is ON if the CJ temperature is high.

MSTR FAIL Communications Failure is ON when Modbus master diagnostic is not good

BAD BLOCK Bad Block is ON when one or more blocks are not operating properly.

OFF LINE On when Controller Mode switch is in Off Line mode.

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

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

below the warning limit.
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BCD Function Block

Description

The BCD label standsfor Binary Coded Decimal Translator. Thisblock is part of the Auxiliary category.
It looks like this graphically on the Control Builder.

BCD 1

e 11 OUT je=
= DZ
- DG
- D2
= [0
= D20
= [0

= [E0

Function

Accept up to 8 digital inputsin sequence and interprets the ON/OFF status of the first 4 inputs asa BCD
value between 0 and 9 and the second 4 digits as a value between 10 and 90.

Input
D1 = Bit 0 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 = Anaog output integer in the range of 0 to 99
OUT = (1* (1if D1isON, else 0))+
(2* (1if D2isON, else 0)) +
(4* (Lif D4isON, else0)) +
(8* (Lif D8iSON, else0)) +
(10* (1if D10isON, else 0)) +
(20* (1Lif D20isON, else 0)) +
(40* (1Lif D40isON, else0)) +
(80* (1if D80 isON, else 0)))
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Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “ Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Example

Figure 11 shows a Function Block Diagram configuration using a BCD function block to select a Recipe.

Recipe Humber

Recipes

Figure 11 BCD function block example
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BOOL Function Block

Description

The BOOL label standsfor Free Form Logic. Thisblock is part of the Logic category. It looks like this
graphically on the Control Builder.

BOOLA 1
— OUT fe
=t B ERF -
-
—_D
- E
—F
—
—H

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

+ Offersthe following Boolean logic functions:

AND

OR

NOT

XOR

( - 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 isan operator, avariable, or apair of
parentheses.
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ﬂ TIP
» 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.

» A left parenthesis must have a matching right parenthesis.

« The matching parenthesis must be the same type, that is, "()", "[]", or "{ }".

» Parentheses may be nested to any depth.

* 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).

Block properties

Free Form Logic

Block
’7 Humber IW Order IW

out= |

Enors: Functions:
VL.

Operatars:
*[and]
+(0n)

“ or]

0K I Cancel I

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

Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.
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Configuration parameters

Y ou must configure the BOOL function block parameters to the desired value or selection that matches
your operating requirements. Table 10 describes the parameters and the value or selection.

Table 10 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
" (XOR) box
Errors Error list N/A List of equation errors
Example

Free Form Logic - Boolean Expressions

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, DI'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. Note that
Input H is unused. You may use multiple levels of parenthesis to generate the boolean expression. You can us as many
blocks as required up to the limit. This implementation uses 10 function blocks.

S0L1 - Pump A
Fump A (Frimany Pump) Logic pog q

-() 0801

Pump A OH Lamp

E ----------------- Flee Form Logic [ x|
Limit Switch 211 1 1 BOOLE g po10 10
Ls1 0601 -| |- A auT -()0802 ek
o il err L Mumber IB Order IB
Limit Switch Dz 2 '
L5z [
0802 -| |- 1
[
' ouT = [[&ERCrnatD e TG
PushFI'JéJ:ton oI 3 !_ E I
0802 -] |- _E- F Errors: Functions:
—:— [} E nat
Fump B (LS i_ H
050 | |- :
PresT:'uSrg1 S ps 5 Operators:
0505 -| |- * [And)
+[0r]
P 5 o)
v [
0506 -| |-
Limit Switch Canicel
ImILSZ\II (=l D7 7 ance|
0701 -| |-
Figure 12 BOOL function block example
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CARB Function Block

Description

The CARB label stands for Carbon Potential. This block is part of the Loops category. It looks like this
graphically on the Control Builder.

CARB1 1
CARBOO1

== TEMF P
= %C0O  DEWP
= RSP nsp
== FFW AL

= TRWY ALZ
= TRLC
== BIAS
Ll ATl
= MDRQ] MODE =

- BCI

—_

Function

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

Input
Probe = Sensor Input from Al block (0-2 mV)
TEM P = 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.
TRV = Output Track value in Percentage. Output = TRV when TRCison. (If control output OUT is
connected back to the Track Value Input [TRV], then the Track Command Input [TRC] will function asan
output hold. This may be used where input probes are undergoing burnoff.)
TRC = Output Track Command [ON, OFF] On — Enables TRV (Mode = Loca 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 = Switchto Tune Set 1
16 = Switch to Tune Set 2
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Output

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

0=No Change

1 = Manua Mode Request

2 = Auto Mode Request

4 =L oca Setpoint Request

8 = Remote Setpoint Request

BCI = Back Calculation Input Value—See ATTENTION 1.

PV = Calculated Process Variable (% Carbon) for monitoring

DEWPT = Calculated Dewpoint

W SP = Working Setpoint in Engineering Units for monitoring (setpoint in use)

AL1=Alarm1- Digita Signal

AL2 = Alarm 2 - Digital Signa

ATI = Autotune Indicator (ON = Autotune in Progress)

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

0.0
1.0
2.0
3.0
4.0
50
6.0
7.0

RSP AUTO

RSP MAN

RSP Initialization Manual (See ATTENTION 1)
RSP Local Override (See ATTENTION 1)
LSPAUTO

LSP MAN

LSP Initialization Manual (See ATTENTION 1)
LSP Loca 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.

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 60.
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Configuration parameters
The CARB properties dialog box is divided into seven tab cards

GENERAL

RSP

RANGE/LIMIT
TUNING

ACCUTUNE

ALARMS

CARBON POTENTIAL

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

GENERAL tab

It looks like this graphically on the Control Builder. Table 11 describes the parameters and the value or

selection.

Carbon Potential Function Block Properties

tdan LSP -
Man LGP =)
Faisafe =]
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Table 11 General tab configuration parameters

Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Block

Order

Tag Name

Descriptor

N/A

Execution Order

Read Only. See “Configure"
Menu, "Execution Order” to
change.

8 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 (1), 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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Properties Group

Parameter

Index #

Parameter Description

Value or Selection

Start/Restart

Initial Mode

N/A

Control Mode and Setpoint
at NEWSTART

Newstart is the first scan
cycle following the cold
start of the controller

MAN LSP Manual control and
last local setpoint

AUTO LSP Automatic control
and last local
setpoint.

AUTO RSP Automatic control
and remote
setpoint.

MAN LSPonly Manual control
and local setpoint
only.

AUTO LSPonly Automatic
control and local
setpoint only*.

AUTO RSPonly Automatic
control and remote
setpoint only*.

*These modes will override the
configured POWER UP MODE.

Power Up
Mode

N/A

Control Mode and Setpoint
at power up

MAN LSP Manual control and
last local setpoint

AM LSP Same control mode
(auto or manual) and
last local setpoint.

AM LR Same control mode
(auto or manual) and
setpoint (local or
remote) as at power-
down.

Power Up
Out

N/A

Output at Power up

FAILSAFE Failsafe output
value.

LAST OUT Same as at power
down.

Failsafe Out

Failsafe Out

16

Failsafe Output Value

-5 %to 105 %
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RSP tab

It looks like this graphically on the Control Builder. Table 12 describes the parameters and the value or

selection.

Carbon Potential Function Block Properties

General RSP |HangefLimit| Tuningl ﬁccutunel Alarmsl Carbon F'Dtentiall

= UseR
 UzeR

— Remote Setpoint Source and Units

SF Input [EL]

SF Input [%]

" Use LSF2 [EL)

— Ratio / Biaz [apply to RSP Input, not LSP2)
= Mo Ratio or Bias
' Use Local BIAS -
" Use BI&S input

Local Bias walue [EL Id
Ratio I'I

] I Caticel

Table 12 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 (EV) 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 40 Local bias value in Enter local bias value.
Value (EU) engineering units
Ratio 39 Gain value for Ratio PID —20to +20
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RANGE/LIMIT tab

It looks like this graphically on the Control Builder. Table 13 describes the parameters and the value or
selection.

Carbon Potential Function Block Properties
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Table 13 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 4 characters
DEV Bar N/A Deviation Bar Range on —99999 to 99999
Range (EU) Operator Interface
Limiting SP High 11 Setpoint High Limit Value - —99999 to 99999
Limit prevents the local and remote Used for anti-soot
setpoints from going above
the value set here.
SP Low 12 Setpoint Low Limit Value - —99999 to 99999
limit prevents the local and remote
setpoints from going below
the value set here.
Out High 14 Output High Limit Value - is -5 % to 105 %
Limit the highest value of output
beyond which you do not
want the automatic output to
exceed
Out Low 15 Output Low Limit Value - is -5 % to 105 %
Limit the lowest value of output
beyond which you do not
want the automatic output to
exceed
SP Rate 35 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 36 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

It looks like this graphically on the Control Builder. Table 14 describes the parameters and the value or

selection.

Carbon Potential Function Block Properties

Generall RSP I Range ¢ Limit  Tuning |.t’-‘«ccutune| Alarmsl Carbon Potentiall

i~ Tuning Constants

Set 2

IGain: j

|1

|Reset Minutes: = IEI

R ate [Minutes) IU ID

ID

Feed Forward Gain IEl
Manual Fleset IEI %

o ]

Cancel

Table 14 Tuning tab configuration parameters

Properties Group

Parameter Index #

Parameter Description

Value or Selection

Tuning Constants

Prop Band 0

PB1 or
Gain 1
or
Gain 30
PB2 or
gain 2

Proportional Band (PB) - is
the percentage of the range of
the measured variable for
which a proportional controller
will produce a 100 % change in
its output.

Gain - is the ratio of output
change (%) over the measured
variable change (%) that
caused it.

100 %
PB %

where PB is the proportional
Band (in %)

0.1 to 1000
0.1% to 1000 %
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Properties Group Parameter Index # Parameter Description Value or Selection
Reset 2 RESET (Integral Time) - 0.02 to 50.00
Minutes Reset 1 adjusts the controller’s output
or according to both the size of
Repeats/ 32 the deviation (SP-PV) and the 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
31 changing; and affects it more
Rate 2 when the deviation is changing
faster.
Feedforward Gain Feed- 37 Applies Gain to the 0.0t0 10.0
Forward Feedforward value (FFV).
Gain Feedforward Input is multiplied
by this value.
Manual Reset Manual 26 MANUAL RESET- is only —100 to 100
Reset applicable if you do not use (in % of Output)
RESET (Integral Time).
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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ACCUTUNE tab

It looks like this graphically on the Control Builder. Table 15 describes the parameters and the value or
selection.

Carbon Potential Function Block Properties
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Table 15 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 When initiated at the operator Click on radio button to
Demand interface or the LPSW function select

block, the controller will start
controlling to the setpoint while
it identifies the process,
calculates the tuning constants,
and begins PID control with the
correct tuning parameters.

: | 28 Fuzzy Overshoot Suppression minimizes overshoot after a
¥ Enable Fuzzy Overshaot Suppressiar setpoint change or a process disturbance.

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 CARB algorithm, and the fuzzy logic
does not alter the CARB 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 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.
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ALARMS tab

It looks like this graphically on the Control Builder. Table 16 describes the parameters and the value or
selection

Carbon Potential Function Block Properties

o Ao 2
o o 2

oo
No Ao
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Table 16 Alarms tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Alarm 1 Setpoint 1 17 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 18 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 19 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 20 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 25 Alarm Hysteresis in % 0%to5%
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CARBON POTENTIAL tab

It looks like this graphically on the Control Builder. Table 17 describes the parameters and the value or
selection.

Carbon Potential Function Block Properties
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Table 17 Carbon potential tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Furnace Furnace 45 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.
i 46 Activates anti-sooting feature Click on block to select
ok Rt that limits the working setpoint ) )
of the carbon control loop to a SP HLIM is used for anti-
value that prevents sooting in soot.
the furnace.
Low 48 Holds controller output to 0 % 0 to 2500 degrees F
Temperature until limit is exceeded. (1400° recommended)
Limit Unit should match C/F
selection
cobks £ F 47 P_robe temperature units for Click on radio button to
display. select
Percent 50 Percent Hydrogen 1to 100
Hydrogen
default = 40
CO Properties %CO 43 Allows you to adjust % Carbon 2.0t035.0
measurement to compensate
for variations in the amount of default = 20
CO in the carrier gas.
. 44 Function block will use the Click on block to select
Use Actual % 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
« Furnace Control Corp.
» Marathon Monitors
« Super Systems Inc.
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Example

Figure 13 shows Function Block Diagrams using a CARB function block.

Supports Zirconia Probes from:

Super Systems Inc., Marithon Monitors
Furnace Control Corp., Advanced Atmosphere

Uses a single block for %C calculation and PID control Supports Al 1

CO Compensation from an Analyzer input or a fixed value (use

20% as default for Methane)

DegCor F
Frobe Temp Input Ceawgen Probe Input

AIZ 2

0-2000 mV Range

Calculates Dewpoint applied to separate output

Provides a Furnace Factor Bias adjustment (to
adjust %C to match lab samples)

CARBZ 2
Provides Anti-sooting setpoint limiting T
Probe burn-off using standard logic functions —

TEMF P o

%CO, 0-100%

Carbon Potential Function Block Properties w—_ %CO  DEWP [ DEWFCALE ]
General | RSP | Riange / Limit| Tuning | Accutune | Alams Carbon Potenial | RSP WSP [
- Fumnace Properti - CO Properti o FFW AL b
Fumace Factor: |0 %C0: IZU - TRY AL e
Lise Anfi-soot Constant: [# UrorisnelIE0 (W b 1
- 012 Profie Manwiaturer B
Low Temperature Limit: 1400 - ol
Celsius Fahuenheit Furnace Contral Corp. = — MDREI MODE b—
Percent Hydroger: [0 =il
A 4
AQQliCBIiOﬂZ Temp Input Carbon Probe Input
To clean a carbon probe periodically Al 1 Al2 2
by blowing air acrossit for a specific D{g ol ”&gm”__
time. :
In this configuration, a periodic timer
generates a pulse a designated time
interval which suspends automatic CARBZ 3
control and energizes arelay output CARBLP1
to cause air flow for a probe burn off TEMp Py
cycle. Timersdeterminethe probe .
: ! Air Flow Relay ARDD >___%m DEWP [ DEWPTA ]
burn-off period and allow time for
H Do10 8 = RSP MISP o
the probe recovery before returning — -
. -{ 10601 = FFY AL b
theloop to automatic control.
= TRW ALZ e
P . . . = TRC
Feriodic Burn-Off Timer Bumn Off Time Celay awitch back to AUTO
provides a one-shot pulse Select Aute Contral — BIAS
OFF delay #1 OFF delay #2 WD SUS 5
FPTHMRG G aroT? 1 aOFDTE Zz NOTZ 7 e SN AT o
== RST EWENT _I—— RET k RST % b AAUTOMDRQO MDRQ MODE fe=
“hlAN - Bl
e tLOCAL
Configuration Notes: T — *REM
Timing Diagram
Select probe Mfg.. type e 2
O2probeinput: 0to2V. PTMR Output ﬂ
(0to 2000 range) : =
Select T/C type Jor K efc.. MDSW Output - Auto |: Manual | Auto
Burnoff Time : Off delay #1
Time Delay to AUTO _l Off delay#2l
Figure 13 CARB function block examples
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CAVG Function Block

Description

The CAVG label stands for Continuous Average. Thisblock is part of the Calculations category. It looks
like this graphically on the Control Builder.

[y | 1

e HOLD A0 fea

e BET  P_ANG e

Function

Input

Provides the average val ue 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 valueistransferred to 1/0O process output value. A hold input allows excluding samples from the
average when active.

Cold Sart — On the first cycle after a cold start, the instantaneous average output isinitialized 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 Sart — On awarm start, the cal culations continue where they |eft off. There is no attempt to
compensate for the time the power was off or to resynchronize with the time of day.

INPUT = Analog | nput
RESET = Controls the sample calculations.

If OFF, the input samples are accumulated, the sample counter isincremented, 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 beginsto
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 HOL D 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.
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Output

I AVG = Instantaneous cal culation of the current average.
P AVG = previous calculated average value.

Block properties

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

— Block

Continuous Average Properties |

M urnber |1 c I .
ance |
Order |1

— Set Ay, Penod

Averaging Penod [minutes] ID-'I

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the CAV G function block parameters to the desired value or selection that matches

your operating requirements.

Table 18 describes the parameters and the value or selection.

Table 18 Continuous average configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Set Avg. Period Averaging 0 Time period in which the Continuous 0.1to0 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 14 shows a Function Block Diagram using a CAV G function block.

P 119 L]
SPP2 2
SPPO0Z
Py
= NP G SP 1
@= MSEG ALK, CAWGT g CAVGE a
&= “SET STMR ==
——————————= HOLD  |_AVG [ INST AVE ] HOLD b—sme HOLD  |_A%GE e[ |50 GFAST ]
a0 STME (==
RESET ——m= RST P_AWG mm— [ LAST AVE] RESET —m= RST P_AWG me—[ FPAVGFAST ]
@=*RSTRT  PTME == —_
@= GHOLD  GHOLDI =
&= *RESET READY =
P
@ AHOLD HOLD| (= NOTS 5 ORS &
= RN RUNI e [HOLD ]
CAWEI0 10
A STOP| (== amaammasmassnnss |
BB HOLD e HOLD  |_AVG fem—[ [A0 G D ]
RESET J—m= RST P_AVG e[ PAVGMID |
LTCH= 2
FE1 1 J—- L
F1 -_|—— u
F2
ORS 7
F2
- LTCHS 4 ==——[RESET ]
L g
L— u

Figure 14 CAVG function block example
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CMPR Function Block

Description

The CM PR label stands for Comparison Calculation. Thisblock is part of the Calculations category. It
looks like this graphically on the Control Builder.

CMPR1 1
= KB
Ei KEY =

XL

Function
Compares value of X input to value of Y input and turns ON one of three outputs based on this comparison.
« If X input is greater than Y input, then: XGY = ON.
« If X input equals Y input, then: XEY = ON.
« If Xinputislessthan Y input, then: XLY = ON.
Input
X = First analog value.
Y = Second analog value
Output

XGY = Digital signal state based on calculation.
XEY = Digita 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Example

Figure 15 shows a Function Block Diagram using a CMPR function block to open avent if input 1 is
higher than input 2.

Al 1 AlZ z
O FalL O il
1 2
CMPRS 3
# ARG b [ OPEMVENT |
£1 EEY fom
HL b

Figure 15 CMPR function block example
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DC Function Block

Description

The DC label stands for Device Control. Thisblock is part of the Auxiliary category. It looks like this
graphically on the Control Builder.

DCA 1
LCo04
m= REQ RO fotm
w= FDBK  FPRES ==
wm= ERR STRT (==
= MRET RUM e
me DS STOF jem
FAIL
LIS =
STl =

Function

The Device Control function block is normally used to control pumps. Based on certain eventslisted in
Table 19 the device will be placed into one of six states: READY, PRESTART, STARTING, RUNNING,
STOPPING, DISABLED, or FAILED. The READY (off state) istheinitial state of the function block.
Each configuration is limited to a maximumof 16 Device Control function blocks.

Forcing of outputsis NOT permitted within this block.

Inputs
REQ = (run request) when ON [Logic 1], puts the devicein 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 afailure, causes the device control to transition to the
FAILED state.
OFF = No devicefailure.
ARST = an OFF to ON transition will manually reset the control when it isin the FAILED state and return
tothe 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 deviceif 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 isin the Ready State (the controlled device is off and waiting for a
reguest 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 arequest 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 isrunning; device is being monitored for failures, interlocking and returning to the run state),
otherwise OFF.

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

DI S = (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 = FAIL, 7= DISABLE.

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 aFeedback error istheinitial 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 19 shows which events are monitored in each state.

Table 19 Monitored events and device states

MONITORED DEVICE STATES
EVENTS

READY PRE- START- RUN- DISABLED STOPPING FAILED
(Note 1) | START ING NING (Notes 1,2)

Run Request turns ON X X

Run Request turns OFF X X X

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 adevicefailswhile 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 goesinto the Disable state from the Running State. The deviceis
immediately turned OFF without a Stop Delay. When the disable turns OFF, the control changes to the

Ready state.

3. ERR Off (devicefail) is monitored in Failed state, only if:

a) Failed input caused the failure, and

b) Auto Reset isenabled.
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Block properties

Devece Lonlial Propeibies

Display

Tag Hame |'.:'L:.|.|'|

Decnphol [

Settings

[or ] Cancel |

Oin D eday Tima |52 |'-'
0l Drelaw Time |eecd |E
Feedback Delsy Time |sec) |I'.

Sutomalic Aessl [

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

Configuration parameters

Y ou must configure the DC function Block parameters to the desired value or selection that matches your
operating requirements. Table 20 describes the parameters and the value or selection.

Table 20 Device control function block parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Display Tag Name N/A 8-character tag name
DeSCfiptOf N/A Block deSCI’iption 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
Delay Time
(sec)

3 Feedback-Fail-Delay: if during
this time-period there is no
feedback from a device
confirming the control is in the
Running state, then the block
entrs 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.

Range: 0 — 99999
seconds (default 0)

Automatic
Reset

(Click on Box
to turn ON)

0 if set to AUTO, then the block will
reset itself after the failure (Fail
input) turns off.

If set to MANUAL, a Reset
(signal input or from the Operator
Interface station) is required to
remove the failure condition.

This parameter is determined
when the block is configured.

ON = Automatic Reset
(box selected)

OFF = Manual Reset
(box deselected)

Example
Figure 16 shows a Function Block Diagram using a Device Control function block to control a pump to fill
atank.
Tank Level Input
[S=] L ]
[ ]a )
e o 1] RET |—=
— FEEE ETET |=
AN A= bom AL
i D
! i — AT RTCF =
Tank Level SP e - Pump Output Control
O =
o a il
o B ST
uE E
-
1
— 0 o0— L] a
Reset — =
| - [ (il
Tank Overflow hﬂ;
Pump Overheat Signal
Pump Running Signal
Figure 16 DC function block example
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DCMP Function Block

Description

The DCMP label stands for Deviation Compare. Thisblock is part of the Calculations category. It looks
like this graphically on the Control Builder.

DChPA 1

= M OUT fe=
= M2
L]
= M
= M5
= MG

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.

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
IN5 = Input 5
ING = Input 6
Y =Reference Input
ﬂ ATTENTION
All inputs should be used or a single value should be connected to multiple inputs. Unused
inputs will default to 0.
Output

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

Deviation Compare

— Block

M urber Ig— - - | -
ance |
Order I2

—Set Properties

Miris Deviation |0

Plus Deviation I':'
I—

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the DCMP function block parameters to the desired value or selection that matches
your operating requirements.

Table 21 describes the parameters and the value or selection.

Table 21 DCMP configuration parameters

Properties Group

Parameter

Parameter Description

Value or Selection

Set Properties

Plus Deviation | Plus value deviation from reference point

Within the range of the
inputs

Minus Minus value deviation from reference

Deviation point

Within the range of the
inputs
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Example

Figure 17 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.

[SETPOINT |

B ol T/C's

Figure 17 DCMP function block example
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DENC Function Block

Description

The DENC label stands for Digital Encoder. This block is part of the Auxiliary category. It looks like this
graphically on the Control Builder.

i
w1 ¥

= EET =
- M3 L-ill:i—
=
- -
- B
= IR
-— T
= ¥
—HAF
= TR
- Al
= |13
= il
- M

Function

This block’s main function isto 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

ICNT = Sum of the Inputs set to ON.
DENC = Not Used
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Block properties

Example

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Figure 18 shows a Function Block Diagram using a DENC function block using multiple digital statusto
select an appropriate setpoint for a flow loop.

o 3 Flow
gm|. o
S =" 2] 1 e T ] ] AEMT Frinxm
A AT per——————————r A 1 ENT jse—  Setpoint 1 == 141 oi———n A L el ]
I . TEY pm L Setpoint 2 == 14 = Fry AL =
Temp 1 = m3 Setpoint 3 == I3 L R B
= ma Setpoint 4 == Ik = THE
- Setpoint 5 == Ik = Wl
=mno Setpoint 6 == 1M - 9 wll
e or. o —HT - i o B MG |-=
emm ¥ - T T ] .
Temp 2 =no T
D e 118
= WD
curm 3 i
n R =W To Flow
(AT ¥ Feh —t Regulator
Pressure 1 o] -
=
CLES &4 = Wik
S — Ry
18 0 ——— SR
Pressure 2 ALY =
Figure 18 DENC function block example
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DEWP Function Block

Description

The DEWP label stands for Dewpoint Calculation. Thisblock is part of the Calculations category. It looks
like this graphically on the Control builder.

Function

Frobe Input

L EWWF 1

1

== TEMP DEWP T f==

e L0
S

WL
PHLIM e

WRLIM =

LOTEMP f==

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 blocksincluding 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.

Block properties

Dewpoint Calculation

i~ Fumace

Frop

Furnace Factor: |0

Use Anti-soot Constant: [~

Low Temperature Limit: {0

Celsius

Percent Hyciogen: |40

Fahienheit

Bk 2
Oider [2 —IEWE‘
~C0 Propeti
%co: [20
Use fetual % C0: T

02 Probe Marufacturer
’V Unknown hd

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

Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Configuration parameters

Y ou must configure the DEWP function Block parameters to the desired value or selection that matches
your operating requirements. Table 22 describes the parameters and the value or selection.

Table 22 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.
i 3 Activates anti-sooting feature Click on block to select
Sk Bt that limits the working setpoint ) )
of the carbon control looptoa | SP HLIMis used for anti-
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
. 4 Probe temperature units for Click on radio button to
[ebam 1 Fahwriel .
display. select
Percent 7 Percent Hydrogen 1to 100
Hydrogen
default = 40
CO Properties %CO 0 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.
1 Function block will use the Click on block to select
Use Actual % C0: [ 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
« Super Systems Inc.
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Example

Figure 19 shows a Function Block Diagram using a DEWP function block. This application uses the Dew
Point function block to cal culate 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 Oxygen Probe Input

AlZ 2 Al 1

[DEWFOINT ]
DEWP3 3
TEMF DEWFT
T T o
SPHLIM fe Il 2
MR LI foe m
LOTEMP fe=
== RSP ISP fo
= FFW AL o
= TRV ALZ G
== TR
- BIAE
= S| AT fon

= DRG] MODE fe=
== BC]| BCO e

Figure 19 DEWP function block example
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DI Function Block

Description

The DI label stands for Discrete Input. Thisblock is part of the Logic and Fast Logic categories. It looks
like this graphically on the Control Builder.

DI 1 DIz z
e OR =~
oooa-| - |— 0000 -] |- N, p=
Fast Logic

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 |
Mumber 3 Cancel |
Order I3
—&ddrezs
tMaodule K ;I
Channel I':I _Ij
[ Irvet

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the DI function Block parameters to the desired val ue or selection that matches your
operating requirements. Table 23 describes the parameters and the value or selection.
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Table 23 Digital input configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address 1/0 Module 0 Address of select /0 Module From 6 to 16
Channel Channel on selected 1/0O Module From1to 6
1 If INVERT is selected, OUT = inverse of physical input.
[ Irveert The slash will be present in the CONTACT symbol only when
the invert box is selected on the dialog box. (See below.)
i1 1
0401 - |—
Example

Figure 20 shows a Function Block Diagram using DI function blocksin abasic 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

if pushbutton PB1 is ON, then Solenoid 1 is turned ON,
otherwise it is OFF. Note “power flow” can be delivered
in either of two paths to the solenoid.

Equivalent Boolean Logic Expression

A=LS1, B=LS2

C =PB1, D =Output

UMC 800 Logic

A_
B—

This uses a basic 2 Input AND block
and a 2 Input OR block.

6 Function blocks are used.

LS1 LS2
| |

SOL1

|
PB1

AND Symbol

¢

O_

Caoll

OR Symbol

(A*B)+C=D

0803 -| | i,

Limit Switch - LS54

(Hlh] 1

ANDS 4 ORS

SOoL1

5 LO& 5]

0601 - | N,

ot
Limit Switch - LS2
DIz 2
0602 -| |- _R

Fushbutton - PB4

D2 2

___ii {30701

Figure 20 Digital input function block example
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8DI Function Block

Description

The 8DI label standsfor Eight Point Digital Inputs. Thisblock is part of the Logic and Fast Logic
categories. It looks like this graphically on the Control Builder.

Function

Output

201

(n]ujula]
{u[ufuu]
n]ujula]
a]ujula]
(n]ujula]
a]ujula]
n]ujula]
a]ujula]

OR

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.

anz

o000
{ulufuu]
o000
0000
o000
0000
o000
0000

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.

OUT D1= Digital Signal
OUT D2= Digital Signa
OUT D3= Digital Signd
OUT D4= Digital Signal
OUT D5= Digital Signal
OUT D6= Digital Signal
OUT D7= Digital Signal
OUT D8= Digital Signa
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Block properties

Digital Input Properties | x|
Block

Mumber 1 .
Cancel |
Order I‘I

Input  Modde  Channel  Invert
1 | [ r
2 ﬂ ﬂ r
3 fd g r
4 fE [ E r
5 IG’ ﬂ r
B ﬂ IG' I
7 = [ r
8 = r

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the 8 point DI function Block parameters to the desired value or selection that matches
your operating requirements. Table 24 describes the parameters and the value or selection.

Table 24 Eight Digital input configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection

Input 1 through 1/0 Module 0 Address of selected I/O Module From 1to 16

Input 8 Channel Channel on selected 1/0O Module From 1to 6

1 If INVERT is selected, OUT = inverse of physical input.
[ Invert The slash will be present in the CONTACT symbol only when
the invert box is selected on the dialog box. (See below.)
k1 1
o409 - |—
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Example

Figure 21 shows a Function Block Diagram using 8 point DI function blocks.

20 2006 =1
AMDZ z arg 4
o0 -4 o ———- e L e (2 1M0A
090z -| |- e it -_I—- (1102
0903 -|f]- - —  me -(11102
0004 | |- - —m= <[] 1103
0905 - - b e (10000
0306 -| |- -—1 ANDS 3 ORS 5 == -(J0000
1009 -|4]- e e g me (10000
1002 -4 A, . e - 10000
In this example, two blades are used for 3 total of 12 digital IO points.
Figure 21 8Point DI function block example
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DIV Function Block

Description

The DIV label stands for Division Mathematical operation. This block is part of the Math category. It looks
like this graphically on the Control Builder.

(el 1

Function
Divides one input (X) by another (Y)

« If Y =0, then OUT = 0 and block statusis 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)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example

Figure 22 shows a Function Block Diagram using a DIV function block.

Al 1
0104
@ FAIL (s
Analog Vfariable M
CIWVCONST -
-

Figure 22 DIV function block example
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DO Function Block

Description

The DO label stands for Digital Output. Thisblock is part of the Logic and Fast Logic categories. It looks
like this graphically on the Control Builder.

oot 1 OR oo 1
= {70000 == g, (10000

Fast Logic

Function

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

Input
X = Input Status Signal

Output

None

Block properties

Digital Output Properties |

— Block
Mumber 4
HITEEL Cancel |
Order |4
—Address
Module {0 ;|
Chantel IEI E
I et

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the DO function Block parameters to the desired value or selection that matches your
operating requirements. Table 25 describes the parameters and the value or selection.
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Table 25 Digital output configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address 1/0 Module N/A Address of select /0 Module From 1to 16
Channel Channel on selected 1/0O Module From1to 6
1 If INVERT is selected, Invert IN before writing to output
[ Irveert The slash will be present in the COIL symbol only when the
invert box is selected on the dialog box. (See below.)
Lo
= - 0601

Example

Figure 23 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

FID2 2
FI10002

== RSP ISP foe Do )
s FFW ALY for——— e {70601
e TRW ALZ o
== TRE
= BHIAS
e B AT

= MDREQ| MODE o=
== BCI BCO e

_

ADZ 3

ulululu}

Figure 23 DO function block example
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8DO Function Block

Description
The 8DO label standsfor Eight Point Digital Outputs. Thisblock is part of the Logic and Fast Logic

categories. It looks like this graphically on the Control Builder.

Function

Input

Output

2001

-( 3 0000
-( 10000
-( 30000
-( 10000
- 1 0000
-( 10000
- 1 0000
-( 10000

OFR

() O
- 0000
() O
() D000
(1 O
() D000
(1 O
() D000

Provides write accessto any physical digital output. (All read at the same time) It minimizes the number of
blocks required to configure al of the digital 1/0 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

None
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Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Block :
Number 1 Corcel_|
Oder [T

Outpt  Module  Charnel  Invet

1 og 4 r

2 pE 4 r

3 ﬂ ﬂ I

4 = IE r

5 ﬂ ﬂ I

5 ﬂ ﬂ I

7 g 4 r

3 g 4 r

Y ou must configure the 8Point DO function Block parameters to the desired value or selection that matches
your operating requirements. Table 26 describes the parameters and the value or selection.

Table 26 Eight Digital output configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Output 1 through 8 | 1I/O Module N/A Address of select 1/0 Module From 1to 16
Channel Channel on selected 1/0O Module From 1to 16
NOTE: If you don’t want to use an output pin, leave the
Module # and Channel # at 0.
1 If INVERT is selected, Invert IN before writing to output
|_ |revert The slash will be present in the COIL symbol only when the
invert box is selected on the dialog box. (See below.)
Lo
@m= - 0601
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Example

Figure 24 shows a Function Block Diagram using a 8 Point DO function block.

20 2006 =1
AMDZ z arg 4
o0 -4 R E— — i L e (2 1M0A
0202 -| |- g i -_I—- -3 1102
0903 -|f]- - e {31102
0004 | |- - —m= <[] 1103
0905 - - b e (10000
0306 -| |- -—1 ANDS 3 ORS 5 == -(J0000
1001 -|f]- g Lo . = (10000
1002 -4 A, . e - 10000
In this example, two blades are used for 3 total of 12 digital IO points.
Figure 24 8 Point DO function block example
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DSW Function Block

Description

The DSW label stands for Digital Switch. Thisblock is part of the Logic and Fast Logic categories. It
looks like this graphically on the Control Builder.

D= 1 (F=31Tee] z
— P‘. — -_I'Jl, _ p—
_ B OR = B \1
_ SA -
Fast Logic

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) isON, 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 SAisON, then A, else B.

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example

Figure 25 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.

BRI | 1

— | OUTFUT
DIGITAL INFUTS %,

= B

CONTROL INFUT .l ga

Figure 25 DSW function block example
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FGEN Function Block

Description

The FGEN label stands for Function Generator - 10 Segment. This block is part of the Auxiliary
category. It looks like this graphically on the Control Builder:

x,
I

FGEN1 1

Foxd
+

auT

Function

Generate output characteristic curve based on up to 11 configurable “Breakpoints’ for both input (X) and
Output (OUT) values.

OUT = interpolation of OUT (Y b) values for segment in which X falls.
« If X <=X (1), then OUT = OUT (1)
« 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 Vaue

Output
OUT = Calculated Analog Vaue
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Block properties
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Double click on the function block to access the function block properties dialog box.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the FGEN function Block parameters to the desired value or selection that matches
your operating requirements. Table 27 describes the parameters and the value or selection.
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Table 27 Function generator configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Block Order Read Only. See
“Configure" Menu,
"Execution Order” to
change.
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
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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Examples

Figure 26 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

Compensating for control valve characteristic

FIDz 2 LN .
————— 100% —————
TC 12 A :
————————————— 1
1
et RSP UNEP b ouTs :
s FEW AL fe :
ouT? '
- ALZ [ FGEN '
e TR OUTPUT :
ouTé .
e BAS :
=t S| AT b ouTs X
1
e WDRQ] WMODE = ouT4 :
== BT BCO fe= v OuUT3 :
0% ouT2 !
OuT1l
X1 X2 X3 X4 X5 X6 X7 X8
FGEHNZ 3 I‘— PID OUTPUT —>|
F(.X:I 0% 100%
A E
o704
Figure 26 FGEN function block example
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FI Function Block

Description

The FI label standsfor Frequency Input. Thisblock is part of the Logic category. It looks like this
graphically on the Control Builder.

Fl1 1

nlululu]
FAIL

ouT

Function
This function block reads a single frequency channel from a pul se-frequency-input module. It scales inputs
from the module to user-configured engineering units per unit time. The function is used for measuring
speed and flow rate. The frequency high and low limits are sent to the module and the module will respond
with FAIL or the frequency input value.

Inputs
None

Outputs
FAIL = A Boolean value that turns ON when the Pul se/Frequency input module reports afailure.
OUT = The frequency input value in engineering units (after needed ranges, bias, or failsafe conditions
have been applied).
The formulafor calculating the Output valueis:

FREQ,, - FRE
ouT = FFREQw Qero E-(EUHIGH —EU o)+ EU oy + BIAS
HFREQSPAN - FREQZERO
The generic forcing of outputsis not permitted.
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Block properties

Double click on the function block to access the function block properties dialog box.
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Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the FI function Block parameters to the desired val ue or selection that matches your
operating requirements. Table 22 describes the parameters and the value or selection.

Table 28 Frequency input function block parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address 1/0 Module N/A Address of select /0O Module From 1to 16
Channel N/A Channel on selected I/O Module From1to 4
Settings Filter Time 2 Filter Time Constant 0 — 120 seconds
(sec) Default=0
Bias 3 Bias value applied to the Output 0-100000 EU
Default =0
Frequency Span Set High 9 Frequency High Input 10Hz to 100KHz
Input (Hz) Highest value of the input device
— must be larger than the lower Default = 10KHz
Input
Set Low 8 Frequency LOwLimit 10Hz to 100KHz
Input (Hz) Low value of the input device

Default = 100Hz
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Properties Group Parameter Index # Parameter Description Value or Selection
Range in EU High (EU) 6 Out high limitin EU 0-1000000 EU
Default = 100
Low (EU) 7 Out low limit in EU 0-1000000 EU
Default=0
Failsafe Use Value 4 The output value to which the Failsafe value in
output will go to protect against Engineering Units
the effects of failure of the
equipment
Downscale N/A Use Range Low Click on Radio button to
select
Upscale N/A Use Range High Click on Radio button to
select
Example

Figure 27 shows a Function Block Diagram using a FI function block for a Flow control loop with Pulse

output and Flowmeter input.

FID2 r]
FiC002

= REPF WP -

s FFY AL
= THY AL2 |
== TR
= BIAS
- S AT e
m— MERA] MODE |-=
= B BL O e
ans 3
]

Figure 27 Fl function block example
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FSS Function Block

Description

The FSSlabel stands for Four-Selector Switch. Thisblock is part of the Logic category. It looks like this
graphically on the Control Builder:

F551 1

e MRazet Al

E R

B
Eiz
Bz
B
1
Cz
Ca
Cd
oy
L2
¥
D

Function

Provides 16 digital outputsin groups of four. A dedicated display allows activating of only one output per
group while other outputs are turned off.

Inputs
RESET = Off to ON requests areset state. Reset Input turns on #1 output of all 4 groups.
Outputs
A1, 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

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

Four Selector Switch Display Labels

Title: [

~Bank A Label

Drescriptar
I [
| I

1 3
2. 4.

r~Bank C Label

Drescriptar
I [
I I

1 3
2. 4.

~Bank B Label

Drescriptar

1.0 3
2 | 4

~Bank D Label

Drescriptar

10 3
2| 4

Cancel

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the FSS function Block parameters to the desired value or selection that matches your

operating requirements. Table 29 describes the parameters and the value or selection.

Table 29 Four selector switch configuration parameters for operator interface display

Properties Group Parameter Index # Parameter Description Value or
Selection

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 28 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

SELECT MODE

SELECT DIRECTION

SELECT SPEED

SELECT OPERATOR

Figure 28 FSS function block example
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FSYS Function Block

Description

The Fast Logic Status Block (FSYS) isafunction block and is part of the Fast Logic category. It provides
read access to controller status values including those related to the Fast Logic execution cycle. The output
may be connected to function block inputs. The outputs may also be connected to signal tags for operator
interface monitoring. The FSY S System Monitoring block is assigned block number 250. It looks like this
graphically on the Control Builder:

FSYS250 1

NEWSTART
RESTART
ALM_ACTW
ALM_UMACH
Huo ks

LOWiB TR
HITEMPF
MSTR_FAIL
BAD BLOCK

OFF_LIME

Table 30 describes the outputs for the Fast Logic system status block.

Table 30 Fast logic system status block outputs

Output Description

NEWSTART Newstart is ON for one full scan cycle of Fast Logic control block execution, following a cold start of
the controller. For example: starting after a change from program to run.

RESTART Restart is ON for one full scan cycle of Fast Logic control block execution, following the warm start
of the controller.

ALM ACTIV Alarm Active is ON if any operator panel alarm is ON.

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

HWOK Hardware OK is ON if there are no faults.

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

HI TEMP High CJ Temperature is ON if the CJ temperature is high.

MSTR FAIL Communications Failure is ON when Modbus master diagnostic is not good

BAD BLOCK Bad Block is ON when one or more blocks are not operating properly.

OFF LINE Off Line is ON when the controller mode switch is in the Off Line mode.
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HLLM Function Block

Description

The HLLM label stands for High Low limiter. Thisblock is part of the Auxiliary category. It looks like this
graphically on the Control Builder:

| X
HLLh1 1
Hl—
PO
I
ouT

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.
« If X <or=Low Limit value, then: OUT =LoLIM; L =ON; H = OFF.
+ If X >or = High Limit value, then: OUT = HiLIM; L = OFF; H=ON.
+ If X > Low Limit value and < high Limit value, then: OUT = X; L = OFF; H = OFF.

Input
X = Analog Vaue

Output
OUT = Anaog value within limits

L = Low Limit digital indication
H= High Limit digital indication
Block properties

High-Low Limit Properties

— Block 5 3
MHumber |1_ : :
Order |1— Catcel |

— Set Limnits

High Lirmit IU
Loy Limit IIj

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

Release D UMCB800 Control Builder Function Block Reference Guide 101
1/01



Function Blocks
HLLM Function Block

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the HLLM function Block parameters to the desired value or selection that matches
your operating requirements. Table 31 describes the parameters and the value or selection.

Table 31 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 29 shows a Function Block Diagram using an HLLM function block to provide a remote setpoint
signal within specified limitsto a PID Control Loop.
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0X¥ CTRL

HLLMZ 3
RSP WS fe

= FFW AL
== TRY ALZ
== TRC
= BIAS
S AT foe

== MDRQ| MODE =

== BC| BCO o

O GEN TRIM

Figure 29 HLLM function block example
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HMON Function Block

Description

The HM ON label stands for High Monitor. Thisblock is part of the AlarnyMonitor category. It looks like
this graphically on the Control Builder.

HhIOHA 1

b

auT

Function

Monitors two analog input values (X and Y) and turns ON adigital output if X exceedsY.
A hysteresis adjustment is provided to prevent output cycling.

« If X>Y,then OUT = ON.
« If X <or=(Y —Hysteresis), then OUT = OFF.
« 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,
Humber |1
Order I1
— Set Properties

Hysteresis IEI

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.
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Configuration parameters

Y ou must configure the HMON function Block parameters to the desired value or selection that matches
your operating requirements. Table 32 describes the parameters and the value or selection.

Table 32 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 30 shows a Function Block Diagram using an HMON function block. It shows a typical output
signal response provided by an HMON function block.

HMONA 1 Y N
/i } Hysteresis
— A ouT | p L N /
#+H X | |
% — ON
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Figure 30 HMON function block example
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HOA Function Block

Description

The HOA label stands for Hand/Off/Auto Switch. Thisblock is part of the Auxiliary category. It looks
like this graphically on the Control Builder.

HOA 1
HOA009

m= RELQI HAND fm
== BYFS  AUTO

REQO feim

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: BY PASS (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 maximumof 16 HOA function blocks.
Forcing of outputsis 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 isin the HAND state, else OFF. Deviceisin manua operation from an
operator interface; prevents automatic operation; this state forces the REQO output ON.

AUTO = On when block isin AUTO state, else OFF. Requests are operated automatically.

REQO = Thisis 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 BY PASS state.

Note. Both HAND and AUTO are OFF in the OFF and BYPASS states.
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Block properties
The HAND/OFF/AUT O 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
It looks like this graphically on the Control Builder. Table 33 describes the parameters and the value or

selection.
1A Fanchion Bleck Propssim:
ety
FIOA Triacs Pt -
ik Sras Eajl =
B [ Cancal |
Table 33 HOA general tab parameters
Properties Group Parameter Index # Parameter Description Value or Selection
Display Tag Name N/A 8-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

It looks like this graphically on the Control Builder. Table 34 describes the parameters and the value or
selection. The feedback signal is used for display purposes.

When the HOA block is used in conjunction with a Device Control (DC) block, the feedback istypicaly
referenced to the (STI) status output pin of the DC block. The sample text shown in Table 34 would
correspond to the states of the DC block.
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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 34 HOA feedback signal tab parameters

Sequence Parameter Action Selections Comments
Number Field
1 S Click on a signal | Select from all configured
Andiog Signal T2g tag in the list Analog Signal tags listed
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Sequence Parameter Action Selections Comments
Number Field
2 | Click “Select” at
the bottom of Sataciar Signad [ETLOUT
Tl | the “Analog
Signal Tag List” o
Dedsie Sapnad to place The selection is
highlighted placed in the .
signal tag into Selected Signal field
the “Selected on the dialog box.
Signal” field Click on “Delete
Signal” at the bottom
of the “Analog Signal
Tag List” to remove
a signal tag from
field.
3 The state text Enumerated You can highlight
e will be selected value of any state and
s | [EEENN for the display selected change the text to
dormlis based on the Default Text | signal whatever you desire
Sl [FTARTRE: numerical value for that state.
F [Freen 0 through 8) of
S— Ehe Spef’iﬁed) 22277277 0 22?7?7277 = Block
Sign b [FTOFFRE ; not used
‘n analog signal. READY 1
LTS | SAELEL
PRESTART 2
LTSS |"-'-'::
i STARTING 3
Siww | T&lE B RUNNING 4
STOPPING 5
FAILED 6
DISABLED 7
STATE 8 8
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Example

Figure 32 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.
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-
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Switch
Figure 31 HOA function block example
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HSEL Function Block

Description

The HSEL label standsfor High Selector. Thisblock is part of the Sgnal Selectors category. It looks like

this graphically on the Control Builder.

*
I

HEEL1 1

_
2
*rHI

—

ouT

Crigital Signal

Function

Selects higher of two analog input values (X and Y) for outpuit.
Indicateswhen Y is higher than X.

« If X>or=Y,then: OUT =X; YHI = OFF.

« 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.

Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”

menu and arrange the order to suit your control strategy.
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Example

Figure 32 shows a Function Block Diagram using an HSEL function block to monitor two analog inputs to
activate an alarm signal tag.

Al 1
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Figure 32 HSEL Function Block Example
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LDLG Function Block

Description

The LDL G label stands for Lead/Lag. Thisblock is part of the Auxiliary category. It looks like this
graphically on the Control Builder.

LDL 1 1

__EHN
Ligital Signal
FLT)

—_—T
auT

Function

Modifies an analog input value (X) to include LEAD (T2) and LAG (T1) time constants of from 0 to 99
minutes, when adigital input (EN) is ON.

+ If EN = ON, then:

OUT = 1+sT2 % X
T 1+sT1
s= Laplace operator
If T1 =0, then:

OUT = last X + % (X - lagt X)
last X = Input value from execution cycle.
t = Duration of previous cycle time in minutes.
If T2 =0, then the block functions as adigital lag filter.
« If EN = OFF, or initial start, then: OUT = X.

Inputs
X = Analog value (Primary | nput)
EN = Digital signal (Enable)

Output
OUT = Analog value as modified
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Block properties

Lead Lag Properties

— Block,

e F : l 4
I ahce |
Order |2

— Time Conzstants

Lag Time [min] I':I
Lead Time [min] IEI

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

Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the LDL G function Block parameters to the desired value or selection that matches
your operating requirements. Table 35 describes the parameters and the value or selection.

Table 35 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
Legd Time 1 T2 - Lead Time Constant 0.00 to 99.00 minutes
(min) NOTE: If T2 is set to 0, function
becomes a lag filter.
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Example

Figure 33 shows a Function Block Diagram using an LDL G function block to modify the PV signal for the
remote setpoint input of the PID control loop.
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Figure 33 LDLG function block example
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LMON Function Block

Description

The LMON label standsfor Low Monitor. Thisblock is part of the Alarm/Monitor category. It looks like
this graphically on the Control Builder.

LhOHA 1

_ X ouT [
*¥
LS5

Function

Monitors two analog input values (X and Y), and turns ON adigital output if X islessthan'Y.
A hysteresis adjustment is provided to prevent output cycling.

« If X <Y, then: OUT = ON.
« If X>or=(Y + Hysteresis), then: OUT = OFF.
« If (Y + Hysteresis) > X > Y, then: OUT = Previous State.

Input
X = Anaog value.

Y = Analog value

Output
OUT = Digital signal

Block properties

High-Low Monitor Properties

—Black
F urnber |1
Order I'I
— Set Properties

Hysteresiz I':I

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”

menu and arrange the order to suit your control strategy.
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Configuration parameters

Y ou must configure the LMON function Block parametersto the desired value or selection that matches
your operating requirements. Table 36 describes the parameters and the value or selection.

Table 36 Low monitor function block configuration parameters

116

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 in
On/Off states of the output. Engineering units.
Example

Figure 34 shows a Function Block Diagram using an LMON function block. It shows atypical output
response provided by a LMON function block.

X
LMONY 1 x‘ e __/T\v
Hysteresis
X ouT [ }
L '
o

1

|
NS— T
1 1
1 !

1

ON
ouT* ———— —  OFF

Figure 34 LMON function block example

UMCB800 Control Builder Function Block Reference Guide Release D

1/01




Function Blocks
LPSW Function Block

LPSW Function Block

Description

The LPSW label stands for Loop Switch. Thisblock is part of the Loops category. It looks like this
graphically on the Control Builder.

LFSW3E 36

e MATC S0 e
e CALT:
e “FET

e MTUNA

e MTUNZ

Function
Digital interface to control loops to initiate autotuning, change control action, force bumpless transfer,
select tuning set. Connectsto a PID, TPSC, or CARB function blocks.
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)**
ATUNL = Tune Set 1 (OFF to ON switchesto Tune Set 1*)**
ATUN2 = Tune Set 2 (OFF to ON switchesto 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.

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Example
Figure 35 shows a Function Block Diagram using an LPSW function block
Function: Digital interfaceto initiate:
« Autotuning
« Change Control Action: Direct/Reverse Action
« Force Bumpless Transfer (rebalance the algorithm)
+ Select Tuning Set #1
+ Select Tuning Set #2

AlQ =]
Qooo

&

1

FID10 10
pid010

== RSP WSP fe

= FFW ALY fo
— TR ALZ fo
= TR
LPSWEE 36 B
AUTOTUNE S —= AATC S0 S| AT b
= CACT = MDRQ MODE l=
L-“FEIT = Bl BCO fe
TUMNE1 HOTA43 13 m=~TLN1 |
b = *TUNZ
AD1Z 1z
aooo
Figure 35 LPSW function block example
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LSEL Function Block

Description

The LSEL label standsfor Low Selector. Thisblock is part of the Signal Selectors category. It looks like
this graphically on the Control Builder.

*
|

LSEL1 1

- <
Lo

—_—

ouT

Function

Selects lower of two analog input values (X & Y) for outpuit.
Indicateswhen Y islower than X.

« If X<or=Y,then: OUT =X; YLO = OFF.

« 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example

Figure 36 shows a Function Block Diagram using an LSEL function block to monitor two analog inputs to
activate an alarm signal tag.

% FAIL e
AI2 2
0102
9 FAIL b
b3
LSEL3 2
© <
rLa [ Lo SEL]

ouT

Figure 36 LSEL function block example
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LTCH Function Block

Description

The LTCH label stands for Latch. Thisblock is part of the Logic and Fast Logic categories. It looks like
this graphically on the Control Builder.

LTCHA 1 LTCH1 1
— | OR L = —
N I

Fast Logic

Function

Latches output (OUT) ON when latch input (L) turns ON and maintain latched output until unlatch input
(V) turns ON. Note that latch input must be OFF for unlatch input to work.

« If U=O0N, then: OUT = OFF.
« |IfL =0ON, then: OUT = ON.
. 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.
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Example

Figure 37 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

UMC 800 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 O (or
low).

5 Function Blocks

Start

Stop
||

On Lamp

o

DO1

On Timer

1

20 SEC

FRONT PANEL PB SWICHES

FBz42

1

Start/Stop Circuit

OHN LAMP

Dos

—O_

&

(O—

DO 1

SOL 4

DO 2

START
STOP

F1

Fz
F2
Fa

N, (10201

ONDTS

4

SoL4

DOG

PUMP 1

=1

RUN S,

5, () 0202

20 SEC. ON DELAY TIMER

Figure 37 LTCH function block example
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MATH Function Block

Description

The MATH label standsfor Free Form Math. Thisblock is part of the Math category. It looks like this
graphically on the Control Builder.

MATHA 1
— OUT fe=
== B ERR ==
- C
=D
= E
- |
=
= H

Function

Read inputs A through H and cal culates the output based on specified general purpose calculation. OUT is
calculated from an equation entered here.

« Offersthe following genera purpose calculation functions:

- abs = addition,

- EXP = exponential (In'l),

- Ln = natura log (log base ),
- Log10 = log base 10,

- neg (Unary) - = negation,

- ot = Sguare Root,

_ o+ = addition,

- — = subtraction,

o = multiplication,

- = division,

A = raised to power of (xY)
- = |eft 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.

ﬂ ATTENTION
A token is an operation, variable, or pair of parenthesis; the end of an equation counts as one
token.
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Inputs

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

Output
ERR = ON if block detects an error on any of the following operations:
+ divisonby O
- fractional root of a negative number (for example: -2**0.5)
« zero to the zero power
+ LOG10or LN of anegative number or O
+ 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
» For the above rules, groups of constants will be combined and treated as one constant.
* Any number less than or equal to 3.4E -308 is considered 0.
OUT = Calculated Output
ﬂ ATTENTION
» Use only the following words and characters in equations
- +; - % [: ™, EXP; LOG10; Ln; Negative (Unary minus);
- Blank space (ignored)
-'a..n Variables (operand) either a constant or tag
- (), [1.{} Parentheses - 3types
» A left parenthesis must have a matching right parenthesis.
» The matching parenthesis must be the same type - e.g., (), [], or { }.
» Parentheses may be nested to any depth.
 Infix operators: +, -, *, /, » must have a left and right operand.
 If the -’ operator only has a right operand, it is interpreted as the Unary minus.
» Function operators: EXP, LOG10, Ln must have an operand to the right, and the operand
must be enclosed in parentheses.
Example: EXP(A), LOG10(b), LN(c).
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Block properties

Free Form Math

Block
’7 Mumber |1 Order |1

our= |

Errars:

Functions:

abs
exp
In

log

nEn

Operators:

+ [&dd)

- [Subtract]
* [Multiply]
/ [Divide)

* [Prssr]

Cancel |

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the MATH function Block parametersto the desired value or selection that matches
your operating requirements. Table 37 describes the parameters and the value or selection.

Table 37 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)
~ (power)
Errors Error list N/A List of equation errors
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Example

Figure 38 shows a Function Block Diagram using a MATH function block to determine a general -purpose
calculation output.

Caleculated Output

Figure 38 MATH function block example

Release D UMCB800 Control Builder Function Block Reference Guide 125
1/01



Function Blocks
MBR Function Block

MBR Function Block

Description

The MBR label stands for M odbus Read. Thisblock is part of the Communications category. It [ooks like
this graphically on the Control Builder.

ADDR

MBR1 1

RD1
RD2
RDZ
RD4
RDS
RDG
RD7
RDZ
RDD
RD10
RD11
RD12
RD13
RD14
RD15

RDG

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:
« the address of the source device on the Modbus link,
+ theregister 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.

Configuration parameters

Modbus Read Properties x|
Clutput | Fegister Used | Addr. [hex I D ata type | Function Code | Sel Bit |
RD1 WO 1] float Fiead Input Feg. [04h) 1]
RD2 WO 1] float Fiead Input Feg. [04h) 1]
RD3 HNO 1] float Fiead Input Feg. [04h] 1]
RD4 HNO 1] float Fead Input Feg. [04h) 1]
RD5 WO 1] float Read Input Reg. [04h) 1]
RDE MO 1] float Read Input Reg. [04h) 1]
RD7 MO 1] float Read Input Reg. [04h] 1]
RD8 WO 1] float Read Input Req. [04h] 1]
RDY WO 1] float Read Input Reqg. [04h) 1]
RO10 WO 1] float Read Input Reqg. [04h] 1]
RD11 MO 1] float Fead Input Reg. [04h] 1]
RD12 MO 1] float Fead Input Reg. [04h] 1]
RD13 MO 1] float Fead Input Reg. [04h] 1]
RD14 MO 1] float Fead Input Reg. [04h] 1]
RD15 WO o float Read Input Reg. [04h] o
RD1E WO 1] float Fiead Input Feg. [04h) 1]
Edit Selected Output Pin

Cutput Use  Address Fiegister Function Select
Pin Register  [hex] Data Type Code Bit
[ RD4 i 0 [foat =l [ReadinputReg @an 7
Apply Ok, I Cancel |
—
4 5

[LJ 6

Y ou 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 38.

Table 38 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.
RD1
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
[he] .
the slave device
I 1]
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Sequence Parameter Action Selections Comments
Number Field
4 Ep— From the drop down + Float If read as an integer,
vaape Regisier Data Type | | UnSOned 3z oing point.
9 yp » Signed 32 g point.
Ifloat 'I )
» Unsigned 16
unzighed 32 R H 1
zighed 32 Signed 16
unsigned 16 « Bit Packed
zigned 16 . .
bit packed » Single Bit
5 . Select a function code » Read Holding Function code 03 or
F“C”DC;::” for “Float, Unsigned, Reg — Function Function code 04 is
Signed, or Bit Packed” Code 03 used to read the
Riead Holding Fiea. (03h) =] register data type contents of input
Fiead Halding Fieg. (03h] + Read Input registers in the slave.
Read Input Reg. [04h] Registers —
Function Code
04
: Select a function code » Read Caoll Function code 01 is
Fucncdhon for “Single Bit” Status — used to read a slave's
oee Register data type. Function Code coil's (discrete output's)
Fiead Coil Status (MH] 7] 01 ON/OFF status of the
Read Cail Status [01h] slave device in a binary
Read Input Status (12h] * 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
Celect to read when Register number, you must
Bit Data Type = Bit Packed select which bit to
mask (0-15).
0 - .
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 39 shows a Function Block Diagram using M odbus function blocks.

BST T

Al 1 T BE00F
0101
® FAIL fm NO_SCAN fem—— [ ALARM 1]

BAD_COM fem———[ ALARM 2 |
: F1
l ! EM1 .
| P thtmu%lj FW5 are being passed to a DFR
[1.o00 ENZ papertrending.

AR Z | ENZ P45 thraugh PWE are being read fram
o102 another device on the link.
® FAIL feim EMG

_':[ Pz Py e WUR RO fee—— [ PiE |
P2 e IRZ RDZ [ [ PV |
Fyi3 —e= AIRE RD3 fmm——[ FYT |
] 3
—0103 P e WUR RO feme———[ P3|
FAIL fmm i
& ! 1
—:[ Pz hiBUE =] MERS =}
L= EMN1 RL1 fem—[ PyD ]
= ENZ RD2 ffmim

Al 4

e ENZ RD3E fem
0104

® FAIL feim = BN RO e
e ENG RD5 fmim

g =
e ENG ROG e
= ENT RDT =
ols 5 e ENG RDE fem
1004 -| |- R RO b
= MR 2 ROAD e
= UVR32 RD11 i
e PR RLA2 fmim
e MRS ROA3Z fmm
e UWRG RD 14 fim
= IRT RD 15 i
= RS RLAG e

Figure 39 MBR function block example
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MBS Function Block

Description

The MBS label stands for M odbus Slave Status. This block is part of the Communications category. It
looks like this graphically on the Control Builder.

MBS 1
MBS001
NO_SCAN fem
BAD_C DMt
@ EN
= ENZ
= ENZ
= ENG
= R ROt
== IR2 RDZ fe
= R RO fem
== R RO o
_—
ADDR

Function

A communication function block that is internally assigned to optional Communication Port B that allows
the controller to act as a master device and communicate with slave devices using the Modbus protocol.
Requires one block per slave device, up to 16 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
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.

« 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 UMCB800.

Outputs
RD1 through RD4 = Last read value from the selected address

NO_SCAN = Scan Indication
ON = Deviceis“Out of Scan”
OFF = Deviceis“In Scan”.
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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
» 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.

GENERAL tab
It looks like this graphically on the Control Builder. Table 39 describes the parameters and the value or

selection.
Modbus Slave Function Block Properties
Genersl | Read | Wite |
Configure Modbus Sla:
Slave Tag Name
Modbus Address 255
Cancel
Table 39 MBS Block General tab configuration parameters
Properties Function Parameter Index # Parameter Description Value or Selection
Configure Modbus Slave Tag 1 Description of Slave 8-character tag name
Slave Name Device
Slave address and Tag Name
must be unique within a control
file.
Modbus 2 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
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READ tab

It looks like this graphically on the Control Builder. Table 40 describes the parameters and the value or

selection.

General FRead |W’rite I
— Edit Output Pin:
Clutput Usze Address Fiegister Function Select
Fin Fegister  [hex] [rata Type Code Bit
RD1 CE 0 |foat 1=l . |Read Holding Reg. (03h] =]
[Roz | T [0 [ieat =/ [Read Helding Reg. 03k =]
[Roa | OO0 [0 [deat =/ [Read Helding Feg. {03h] -]
A O [0 s =l |Read Holding Reg. [030] -]
’TI Cancel |

Table 40 MBS Block Read tab configuration parameters

Properties Function Parameter Index # Parameter Description Value or Selection
Edit Output Pins Output Pin 1 Output pin designation Register request assigned to
RD1, RD2, RD3, or RD4 pin
Use Register 2 Register Request Click on the “Use Register” field

to assign a register to the
Output pin.

Address 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 Register data type From the drop down menu,
Data Type select the Register Data Type

- Float

« Unsigned 32
- Signed 32

+ Unsigned 16
» 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

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

23-26

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 on the Control Builder. Table 41 describes the parameters and the value or

selection.

Generall Fead ‘wiite I

Modbus Slave Function Block Properties

—Edit Input Pinz
|mput Uze
Fiti Fieqister
WR1 | 1
WwR2 I
| Wwh3 r
Wwhd r

Address Regizter Function
[hex] Data Type Code
| 0 |float -] [FresstMultiple Fieg. {10h]
| [ -] [Preset Multiple Fieg. (10]
| 0 |float -] [FresetMultiple Fieg. {10h]
| [ -] [Preset Multiple Reg. (10H]

] I Cancel

Table 41 MBS Block Write tab configuration parameters

Properties Function

Parameter

Index #

Parameter Description

Value or Selection

Edit Input Pins

Input Pin

Input pin designation Register request assigned to

WR1,WR2,WR3, or WR4 pin

Use Register

Register Request Cli

ck on the “Use Register” field

to assign a register to the Input
pin.

Address
(hex)

Register Address Type in the address of the Write

register (in Hex) on the slave
device

Register
Data Type

Register data type From the drop down menu,

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 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 40 shows a Function Block Diagram using an Modbus function blocks.

MBST 7

Al 1 T BrS007
0101
® FAIL fom HO_SCAN e[ ALARK 1 |

BAD_COM fes———[ ALARM 2 |
:{ P ]
EN1 )
| P through PV are being passed to a DPR
[T.oo0 ENZ paper trending.

o 2 | ENZ FWS through PWS are being read from
0102 another device on the link.
® FAIL jem ENG

_ P s IR RO = PS5 |
[Fvw2]
PY2 = WRZ RDZ f=——[ PUE |
FuE e R3 ROZ fwm——[ PWT ]
Al 3
P e RS ROt PYE |
0103 e w—
FAIL f=m
& 1
—: [Ll=1E] MBRS =3
[FV3] -
e EN1 RO fese——| FD |
= ENZ RD2Z (=

Ald 4

m= EN3 RD3 fem

0104
@ FAIL j=m @ ENG RO} feim
= ENS RDS f=m

| N
m= ENG RO feim
= EN7 RD7 (e
oIS 5 m= ENS RDE fem
1001 - |- R R o
e IR2 R0 feim
= WRE RO feim
e IR RD12 fmim
= WRE RDZ fem
e RG RO feim
= IRT RD1S i
= RS ROAG fem
Figure 40 MBS function block example
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MBW Function Block

Description

The MBW label stands for M odbus Write. Thisblock is part of the Communications category. It looks
like this graphically on the Control Builder.

ADDR

hl B 1

= ENT
= ENZ
= ENZ
= ENG
= ENG
= EMG
= ENT
me= EMZ
=R
e 2
o= WRD
e 'R
= WRS
e R
= WRT
e RS

Function

A communication function block that expands the write capability of the Modbus Slave function block to 8
additional datapoints. 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
WRL1 through WR8 = Vaue 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.

Configuration par

Modbus Write Properties

Output

| Regster zed | Addr. [hex] | Data wpe

| Function Code

WWH1
WH2
WH3
WH4
WhHA
“WHRE
WhHY
WhHE

Input
Pir

—Edit Selected Input Fin

=
=
oo o oo oo

float
float
float
float
float
float
float
float

Freset Multiple Reg. [10k]
Freset Multiple Reg. [10k]
Freset Multiple Beg. [10k]
Prezet Multiple Reg. [10h]
Preszet Muliple Reg. [10h]
Freset Multiple Beg. [10h]
Freset Multiple Beg. [10k]
Freset Multiple Reg. [10k]

ze Addresz
Reqister [hex]

Reqizter
Data Type

Function
Code

\/ [wrm__ W /ngat <] [Freset Muliple Freg. (10A]

ameters

.f-‘-.pplyﬂ | QK I

5]

Corcel | \
5]

Y ou 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 42.

Table 42 MBW function block configuration parameters

Sequence
Number

Parameter
Field

Action

Selections

Comments

1

| rput
Pin

Wh1

Click on an Input Pin
from the list of pins in
the upper portion of the
dialog box.

The selected Input Pin
will appear in the “Input
Pin” Field.

WR1 through WR8

se
Reqgister

v

Click on the “Use
Register” field to assign
a register to the Input

pin.

YES will be indicated in
the “Register Used”
column when you select
“Apply” .

WR1 through WR8
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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
I 1]
4 : From the drop down Float Several standard
Fegister menu, select the . Modbus RTU function
Diata Type Register Data Type Unsigned 32 codes are supported.
Signed 32 These standard
gne function codes provide
Unsigned 16 basi(; suppprt 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
Flli:ncélﬂn “Unsigned 16 or Registers — presets integer value
ne Signed 16 register data Function Code into a single register.
g type is (06)* 06 )
|Pre&et Single Reg. [06h) Function Code 10 hex
Preset Multiple presets values into
) Registers — holding registers.
: The fUnCUOn COde fOI’ Function Code
Al “Float, Unsigned 32 or h NOTE: Refer to the
Code . . 10 hex o
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 41 shows a Function Block Diagram using an Modbus function blocks.

MBST i
Al 1 MBS007
o401
@ FAIL fmm HO_SCAN
_ BAD_COM
[ PW1]
| EMA1
[1.000 EHZ
AlZ 2 |
EM3
010z
® FAIL foim EM4
_: P = WUR RD1
[Fv2]
Py e MIRZ RD2
[T R ROz
Al ]
Py e MRS RD4
o403 e S—
@ FAIL foim
E s— MBS
[Fva]
s EMA1
== ENZ
Alg 4
e ENG
0104
® FAIL foim e ENG
—: = ENS
[ PYWE]
e ENG
= ENT
DIs 5 = ENS
1001 -| |- R
= WRZ
e R3
e R
e WRG
e R
e WFRT
e RS

e[ ALARM 1 ]
em———[ ALARM 2]

papertrending.

another device on th

[ PV5 |
[ PG |
[ PT ]

[ P |

MBRS

Figure 41 MBW function block example

e link.

g

RDA
RD2
RD3
RD4
RDS
RDE
RD7
RDE
RD9
RD10
RD11
RO12
RD1Z
RD14
RD15
RD1E

P through PWS are being passed to a DPR

PWS through PWO are being read from

Illllllllllllllé
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MDSW Function Block

Description

The MDSW label stands for M ode Switch. Thisblock is part of the Loops category. It looks like this
graphically on the Control Builder.

heA D S0 1

et SAUTOAD R QO o
s MhLAN
e MLOCAL

= “REM

Function

Digital interface to control loops to select automatic or manual modes and/or local or remote setpoint.
Connectsto PID, ON/OFF, CARB, or TPSC mode block input.

Inputs
AUTO = Automatic Output mode (OFF to ON* sets MDRQO to Automatic control mode)

M AN = 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Example
Figure 42 shows a Function Block Diagram using an MDSW function block.

Application: External mode switching of the PID Block - changing aloop 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.
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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.

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 =]
ulujulu]

&

e

FICT E
piddoF
== RSP WEP f=
e F R AL e
e TRW ALE e
== TRL
u = BlAS
ooog -| |- MDSwq0 10 I
—_ — e S AT o
~AaUTOMD RO MDREQ MODE je==
D113 13 I——“MAN ' — BEI BCO b
0ooa -| |- — A OCAL
- e MRE R
AO9 g
aaao
Figure 42 MDSW function block example
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MDFL Function Block

Description

The MDFL label stands for M ode Flag. This block is part of the Loops category. It looks like this
graphically on the Control Builder.

MDFLA 1

e MODE AUTO fe
R AN e

IhAAN o

L0 foe

LOCAL fe=
REh [

Function

Turns ON the output that corresponds to the current value of MODE.
Turns OFF al other outputs.

Input
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=0ON If MODE = Local Override

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Example

Figure 43 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.

[ZONA-MAN |

Figure 43 MDFL function block example
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MMA Function Block

Description

The MMA label stands for Min-M ax-Average-Sum. Thisblock is part of the Calculations category. It
looks like this graphically on the Control Builder.

Function

MuAT 1
_ X MIN | _
_ x2 M |_
_ X3 A |
_ x4 SUM |_
_ X5  SDEW|_
_ X8 ALM |

Acceptsinputs from up to six analog input values (X1 - X6) and calcul ates 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 = 0O, then:

no standard deviation is calcul ated;

all inputs connected to the block are used to calculate the MIN, MAX, AVG, AND SUM outputs.

f 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, AV G, and SUM outputs.

f 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 ON;
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- if al 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.

i=n

(X; - X)?

gl

i=1
- Standard Deviation (SDEV) = n

where: X =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 = Caculated minimum analog value.

MAX = Caculated maximum analog value.
AVG = Cdculated average of analog values.
SU = Calculated sum of analog values.

SDEV = Squareroot of Z divided by N, where Z = the sum of individual squared deviations from the
average of thefirst ninputs.

ALM = Digita signa for adlarm indication.
Block properties

Min-M ax-Avg-5um Properties
— Block

Number|1 : :
Cancel |
Order [T--

—Set Parameters

Inputs Uszed ID
Standard Deviations ID
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Double click on the function block to access the function block properties dialog box.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the MMA function Block parameters to the desired value or selection that matches
your operating requirements. Table 43 describes the parameters and the value or selection.

Table 43 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 1to6
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 44 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).

Al 1
0101
® FAIL fo
hAhd &
*A
*Z2
AlZ 2
X3
0102
@ FAIL foe ]
I B
X
Al 3
0103

il
hATH o
[LES
POSG
SUR e
FI0S 2]
SDEW =
FI0O05S
AL
== REP MER
= FFW AL
e TRW ALZ
== TRLC
= HIAS
e S ATI

== MDRQ MODE

== HCI

1

AL

VAR

0401

Figure 44 MMA function block example
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MSF Function Block

Description
The M SF label stands for Mass Flow Calculation. Thisblock is part of the Calculations category. It looks
like this graphically on the Control Builder.

Coxdelta p)

hASF 1 1

Wpressure)

Zitemperature) =

OUT fgas mass flow

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
(2) compensation in the calculation. The calculation includes square root extraction.

Kqg = Orifice Constant
dp = Differential pressure which
= (Kx « X) + Bx; where:

Kx = Delta pressure scaled for desired engineering units
X = Anaog 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+ 2) + Bz; where:

Kz = Temperature scaler for desired engineering units
Z = Gas temperature analog input value
Bz = Temperature biasin desired engineering units

If (Kz Z) + Bz= 0, then: OUT = 0

« If calculationis <= 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

Mass Flow Properties

Block
Mumber |‘|
DOrder I'I

Calculation

Calc = Kg * sart [ [Kx *# + Bx] * [Ky *Y + By] / [ Kz * 2 + Bz |
If Calc > Low Cutaff then OUT = Calc else OUT =0

— Set Calculation Parameters

Ka [0 B 0
ke [0 B0
Ky ID— Bz IU—
ke [0 LowCualf [0

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the M SF function Block parameters to the desired val ue or selection that matches your
operating requirements. Table 44 describes the parameters and the value or selection.
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Table 44 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)
By 5 Delta pressure bias —99999 to 999999(EU)
B, 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.
Example

Figure 45 shows a M SF Function Block Diagram using inputs to calculate a mass flow output.

Crifferential Pressure

hSF1 1
Pressure o
Temperature . =

Calculated haszs Flow

Figure 45 MSF function block example
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MUL Function Block

Description

The M UL label stands for M ultiplication M athematical operation (2 Inputs). Thisblock is part of the
Math category. It looks like this graphically on the Control Builder.

X,
I

hALILA 1

Function

Multiplies one analog input value (X) by another (Y).

« 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Example

Figure 46 shows a Function Block Diagram using a MUL function block

0 to 100 0 to 50

Figure 46 MUL function block example
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AMUL Function Block

Description

The 4M UL label stands for Multiplication M athematical Operation (41 nputs). Thisblock is part of the
Math category. It looks like this graphically on the Control Builder.

UL 1
A
2o X
A3
I

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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

154 UMCB800 Control Builder Function Block Reference Guide Release D
1/01



Function Blocks
4MUL Function Block

Example

Figure 47 shows correct and incorrect example of a4MUL function block. Note that al unused inputs must
be connected to a constant value of one.

5500 Hmﬂllhl

|

GhALILA 1 L2 2
[EE00 ot [Eoo
oo —o— X - X
(000 ot -
B B _T
OUTPUT = 25 OUTRUT =0
CORRECT INCORRECT

Figure 47 4MUL function block example
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NEG Function Block

Description

The NEG label stands for Negate. Thisblock is part of the Calculations category. It looks like this
graphically on the Control Builder.

X,
I
MEG1 1
—_—
¥

Function
Convert avalue to the opposite sign; i.e., +5IN =-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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example

Figure 48 shows a Function Block Diagram using a NEG function block.

x
f

NEG1 1

+
Y=o

Figure 48 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. Thisblock is part of the
Logic and Fast Logic categories. It looks like this graphically on the Control Builder.

NOTA 1
| auT

Function

Reverse state of adigital 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

OR

NOT1

-
Fast Logic

ouT

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

Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”

menu and arrange the order to suit your control strategy.

Example

Figure 49 shows a Function Block Diagram using a NOT function block. Use a single input to place aloop
in manua when the input is ON (1) and return to Auto when OFF (0).

L7
0000 -| |-

17

NOT12

18

[T = 11T R [

~AUTOMDREQD

MRl AN
™

— NLOCAL
= "R E M

Figure 49 NOT function block example
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ONDT Function Block

Description

The ONDT label stands for the On Delay Timer. Thisblock is part of the Fast Logic and Counters/Timers
categories. It looks like this graphically on the Control Builder.

OMDTA 1
= RUM \1—\ -

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.

+ If RUN is OFF, then OUT = OFF

« If previous RUN input is OFF and RUN is ON, then TIMER = DELAY, elseif timer is not zero, then
TIMER=TIMER -1.

« IfRUNisON and TIMER is0, then OUT = ON (delay time has timed out).

Timing Diagram

1

Runinput g

“*—OnDelay >

Output 0
Input
RUN = Logic Input
Output
OUT = Logic Output
Block properties
— Block oK I
Mumber 1
Cancel |
Order I
— Time Delap
ID sei.
[HHE H)
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Double click on the function block to access the function block properties dialog box.

Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the ONDT function Block parameters to the desired value or selection that matches
your operating requirements. Table 45 describes the parameters and the value or selection.

Table 45 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, 0 t0 9999.9

Enter as 0.1 to 99999 in
0.1 increments

Example

Figure 50 shows a Function Block Diagram using an ONDT function block.

PLC Ladder Logic

The application requirement is to turn on a pump, a compressor, etc. for
a fixed period of time - a common use for timers. This application, the
turn on of Pump2 for 300 sec., requires two additional rungs of ladder
logic. After SOL4 is turned ON, SOL 5 (Pump 2) is also turned ON
since CR1 (NC) is OFF (logic true). When ON Delay Timer 2 times out
after 300 sec., the CR1 coil is turned ON which turns off SOL 5.

UMC 800 Logic

FROMT PANEL FB SWICHES OM LAMP
PB242 1 LTCH2 1 Cos 2
Fit—START o '\ £ 10201
F2 fSTOF = -
F3 b= ONDT4 2
F b RUN S, T

20 SEC. ON DELAY TIMER

ONDT1 timer directly and is also an input for a 2-IN AND
gate, whose output activates the DO for SOL5. After ONDT1
times for 300 sec., its output turns ON, disabling the AND
gate output which de-energizes the DO. Three (3) additional
function blocks are used.

In UMC logic, the output of ONDT4 timer activates the I

300 SEC.

Figure 50 ONDT function block example

Start Stop  On Lamp
| | | |
1 |1 O
DO 1
_| DO 1
SOL 4
ON Timer| —
— = O
DO 1 | 20 SEC DO 2
| | SOL5
DO 2 CR1 DO 3
ON Timer
H H o
Do 2 L300 SEC CR1
sOL4
DoG 4
S, {10202 S0LS
ANDZ =} por 7

S0L5 TIMER N
ONDT1 5
RUN “,

S— '\ -( 0202
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OFDT Function Block

Description

The OFDT label standsfor the Off Delay Timer. Thisblock is part of the Fast Logic and Counters/Timers
categories. It looks like this graphically on the Control Builder.

OFCTA 1
= RST ?\i -

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.

+ |IFRESET isON, then OUT = ON.

« |If previous RESET input is ON and RESET is OFF, then TIMER = DELAY.
+ If RESET isOFF and TIMER isnot O, thentime=TIMER — 1.

« If RESET isOFF and TIMER is 0, then OUT = OFF (delay timeis reset).
Timing Diagram

1
0 —

1 : :
a—
Output ©Off Delay

Rst Input

Input
RST = Logic Input

Output
OUT = Logic Output

Block properties

— Block
ak
Mumber 1 l_l
Cancel |
Order I
— Time Delay
ID ERC.
[t 4]
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Double click on the function block to access the function block properties dialog box.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the OFDT function Block parameters to the desired value or selection that matches
your operating requirements. Table 46 describes the parameters and the value or selection.

Table 46 Off delay timer configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection

Time Delay Time delay 0 Delay Time - specifies the 0.1 sec, 0 t0 9999.9
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 | 0.1 increments

input.

Example
Figure 51 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 Pulse
OFF Delay Timer
TRIG1 4
(=] ] 2 ANDD 3 = OFDT2 5
0601 -| |- '\—\ b — - o /I\\'-CIUT b — RST '\§ — [ TIMDL72 ] Timing Diagram
= g ANDA4 output
0802 -| |-
TRIG1 output H
: Off dela
OFDT2 outputm
FeriodicTimer OFF Celay Timer
Crigital Wariable PTHMR2 1 OFDTS B
TIMR-RST >———RST EVENT e RST i{ p=—— TIMDLYZ ]

Figure 51 OFDT function block example
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ON/OFF Function Block

Description

The ON/OFF label stands for the On/Off Control function.
looks like this graphically on the Control Builder.

Function

Provide ON/OFF control. The output is either ON (100 %) or OFF (0 %).

OMOFF1 1
ONOFFOOA

== RSP nspP

 TRW AL
== TRC ALZ
S

== MDIRQI MODE
BCO

Thisblock is part of the Loops category. It

—_

Inputs
RSP = Remote Setpoint (% or EU per SP Units)
TRV  =Track Vaue Output—1 = ON, 0 = OFF
TRC  =Track Value Command—1 = enable, 0 = disable (Mode = Local Override)
SWI = Switch Inputs (from LPSW function block)
M DRQI = External Mode Request (connected to the MDRQO output of a MDSW function block) encoded
asfollows:
0.0 = No Change
1.0 = Manua Mode Request
2.0 = Automatic Mode Request
4.0 = Local Setpoint Request
8.0 = Remote Setpoint Request
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Outputs
WSP = Working Setpoint in Engineering Units for monitoring
AL1 =Alam1l
AL2 =Alam?2

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

0.0 RSP AUTO

1.0 RSP MAN

20 RSP Initialization Manual (See ATTENTION)
3.0 RSP Local Override (See ATTENTION)

4.0 LSPAUTO

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

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 four tab cards:

GENERAL
RSP
RANGE/LIMIT
ALARMS

Click on the tab to access the properties for that tab.
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GENERAL tab
It looks like this graphically on the Control Builder. Table 47 describes the parameters and the value or
selection.

OMOFF Function Block Properties

OMOFFOM

i
i

I‘ ManlSP 7]
tdan LSP =]
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Table 47 General tab configuration parameters

Properties Function

Parameter

Index #

Parameter Description

Value or Selection

Block

Order

N/A

Execution Order

Read Only. See “Configure"
Menu, "Execution Order” to
change.

Tag Name

N/A

8-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

13

Output Hysteresis

0 % to 10 % of input span

Start/Restart

Initial Mode

N/A

Control Mode and
Setpoint at NEWSTART

Newstart is the first scan
cycle following the cold
start of the controller

MAN LSP - Manual control and
last local setpoint

AUTO LSP - Automatic control
and last local setpoint.

AUTO RSP - Automatic control
and remote setpoint.

MAN LSPonly - Manual control
and local setpoint only.

AUTO LSPonly - Automatic
control and local setpoint only*.
AUTO RSPonly - Automatic
control and remote setpoint
only*.

*These modes will override the
configured POWER UP MODE.

Power up
Mode

N/A

Control Mode and
Setpoint at power up

MAN LSP - Manual control and
last local setpoint

AM LSP - Same control mode
(auto or manual) and last local
setpoint.

AM LR - Same control mode
(auto or manual) and setpoint
(local or remote) as at power-
down.

Failsafe Out

23

Failsafe Output Selection

ON
OFF
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RSP tab

It looks like this graphically on the Control Builder. Table 48 describes the parameters and the value or

selection.

OMOFF Function Block Properties

Table 48 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
166 UMCB800 Control Builder Function Block Reference Guide Release D

1/01




Function Blocks
ON/OFF Function Block

RANGE/LIMIT tab

It looks like this graphically on the Control Builder. Table 49 describes the parameters and the value or
selection.

OMOFF Function Block Properties
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Table 49 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 Oto5
Places decimal point.
Units N/A Text to display for EU 4 characters
DEV Bar N/A Deviation Bar Range on the —99999 to 99999
Range (EU) Operator Interface
Limiting SP High Limit 6 Setpoint High Limit Value - —99999 to 99999
prevents the local and remote
setpoints from going above the
value set here.
SP Low limit 7 Setpoint Low Limit Value - —99999 to 99999
prevents the local and remote
setpoints from going below the
value set here.
SP Rate Down 9 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 10 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

It looks like this graphically on the Control Builder. Table 50 describes the parameters and the value or
selection.

OMOFF Function Block Properties
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Table 50 Alarm tab configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Function
Alarm 1 Setpoint 1 14 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 15 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 16 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 17 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 % 22 Alarm Hysteresis in % 0%to5%
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Example

Figure 52 shows a Function Block Diagram using an ON/OFF function block.

Figure 52 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. This block is part of the
Logic and Fast Logic categories. It looks like this graphically on the Control Builder.

0R1 1 ORA
ouT LA
- — OR

Fast Logic

Function

| ouT

Monitors two digital input signals (X, Y) to set state of digital output signal (OUT).

« If X =0OFFand Y = OFF, then OUT = OFF.
« If X =0ONand/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 E3
~ Block ok, I
Murnber I1
Cancel |
Order I'I
It Input
1
ar

Double click on the function block to access the function block properties dialog box.
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Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Input state

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

aRA1 2

Example

Figure 53 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 SOL1
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 Svimbol
moo
A=LS1, B=LS2 A y OR Symbol

c=pe1, D=ouput g —f AP i}hORD (AiB)+/C:D

i C Limit Switch - LS4 SOL1
UMC 800 LOgIC 1 1 ANDG 4 ORS b=l (eln =) =}
0801 -| |- N, - — - g, (10701
This uses a basic 2 Input AND block Limit Switeh - LS2 = A
and a 2 Input OR block. b 2
6 Function blocks are used. P ushbutton . PE1
DIz 2
0603 -] |- i—\

Figure 53 20R function block example

Release D UMCB800 Control Builder Function Block Reference Guide 173
1/01



Function Blocks

40R Function Block

40R Function Block

Description

The 40R label standsfor the inclusive OR (4 Inputs) Boolean logic function. This block is part of the

Logic and Fast Logic categories. It looks like this graphically on the Control Builder.

Function

ORA4

1

. ouT

OR

R 11

KA _
vz =
X3
b -
Fast Logic

Turnsdigital output (OUT) OFF when inputs X1 through X4 are OFF. Thus,

« Ifinput X1 or X2 or X3 or X4isON, then: OUT = ON.

« If dl inputs are OFF, then: OUT = OFF.

Input

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

Output

OUT = Digital signal controlled by status of input signals

Block properties

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

Logic Block Properties E3
—Black |T|
Mumber I'I
Cancel |
Order I'I
—Inwert Input
1070
i
i
47
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Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Input state

You caninvert Input 1, 2, 3, 4, or all. If theinput isinverted, an input line that is ON is seen as OFF. (“N”
appears on the Icon next to the inverted input.)

ORA1 1

ﬂ ATTENTION
Unused Inputs default to 0.

Example

Figure 54 shows a Function Block Diagram using a 4OR function block.

Output = X1 or X2 or X3 or Z‘r

Dz z
0E0t -] |- R 1
-_I_Aj_b |
EWENT 2 22
LE1
P

Figure 54 40R function block example
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80OR Function Block

Description

The 80R label standsfor the inclusive OR (8 Inputs) Boolean logic function. This block is part of the
Logic and Fast Logic categories. It looks like this graphically on the Control Builder.

OR1 1 OR1
FA | ouT 2 _
X2 %2 S
FE o i
X OR 3
HE 2D
EE o b
ET o AT o
KB B

Fast Logic

Function
Turns digital output (OUT) OFF when inputs X1 through X8 are off, thus:

« Ifinput X1 or X2 or X3 or X4 or X50r X6 or X7 or X8isON, then: OUT
. If dl inputs are OFF, then; OUT = OFF.

Input

X1 =First digital signal
X2 = Second digital signal
X3 = Third digital signal
X4 = Fourth digital signal
X5 = Fifth digital signal
X6 = Sixth digital signa
X7 = Seventh digital signal
X8 = Eight digital signal.

Output
OUT = Digital signal controlled by status of input signals

| out

=ON.
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Block properties

Logic Block Properties

e

|!|!|!I!|!I!I!I!

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “ Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Input state

You caninvert Input 1, 2, 3,4, 5, 6, 7, 8 or dl. If theinput isinverted, aninput line that is ON is seen as
OFF. (“N” appears on the ICON next to the inverted input.)

@ CAUTION
Unused Inputs default to 0.
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Example

Figure 55 shows a Function Block Diagram using an 80R function block.

Output = X1 or X2 or X3 or X4 or X50r X6 or X7 or X8

Figure 55 80R function block example
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PB Function Block

Description

The PB label stands for the inclusive Pushbutton. This block is part of the Logic category. It looks like this
graphically on the Control Builder.

FB1 1
F1 jomm

FZ |mm
F3 o
F lomen

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 configur e the Pushbutton function display that will provide the interface to the four
logic operator keypad keys (F1 through F4). Y ou 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
TAGA45678 FUNCTION DESCRIP [
STATE1
TAG45678 FUNCTION DESCRIP [
STATE1
TAGA45678 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 51 to configure the Pushbutton Function Groups.

Table 51 Pushbutton function group configuration

» 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.

PB1 Pushbutton Display Configuration

Signal Tag List

£ All Signals
€ finalog Signals
' Digital Signals

Group Title (24 max)

Signal Tags / Descriptors

Insert / Replace -

Button Deescriptar

Bttn | FeedhackS\gnal‘
F1

F2
F3
F4

Delete Signal

Edit Descriptar

Caneel

» Enter the Group Title Text in the appropriate field.

Group Title [24 max]

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

" Analog Signals
' Digital Signals

ALARM A1
ALARM 2

Inzert / Replace -
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Th lect ignal Tag will | in the “Signal
€ selec e-d S g,,a- ag be P aced e’s gna Signal Tags / Descriptars
Tags/Descriptors” field
+ Repeat selection for up to 4 Pushbuttons. Bttn | Feedhack Signal | Button Descriptar
F1
- To delete a selected Tag, click on the position of the e
tag and click “Delete”. F4
[elete Signal Edit D'escriptor
« To Add or Edit and output descriptor to the display, ;
click on the “Bttn” number and then on “Edit Pushbutton Output Descriptor 5
Descriptor” and type in the descriptor in the Edit field. Edit [16 max)
» Click “OK”. IEnter Descriptol
You can assigh Pushbutton Configuration Groups
to Display Buttons, refer to Display Buttons (1-8)
Configuration in the Control Builder User’s Guide.
Example
Figure 56 is an overview of a pushbutton configuration.
PB1 Pushbutton Display Configuration
— Signal Tag List Group Title (24 max]
8l signals [PusP STATUS > Action
® ielon S ———Signal Tags /Desciiplos——————————————————
& Dighal Signals Confirmation
Bitn \ Feedback Signal \ Button Descriptor
PUMP1 PMP1-LS PLMP 1 - MASTER
F2
F3
Fi ]
Delete Signal
Name IPUMP1 i3 |
Block 3 Cancel |
Ingert / Replace - oK | Concel Output 1
Oif Label [TURNDF
[PUMP1] « -
f On Label [TURNON
TGFF3 1
F1 toggles DO2 alternately il atoe™ qur S, -()0000 AL E
On and OFF F2 i — RESET . Name
Digital output
) ) Block
Fal_ Toggle Flip/Flop
Output 1
Off Label OFF

Confirmation Digital Input |[Bl5_ 2| ‘ On Label IDN

[FMPA-LS |

(Optional) oooo -| |- N,

Figure 56 PB function block example
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Pl Function Block

Description

The PI label stands for Pulse I nput. Thisblock is part of the Logic category. It 1ooks like this graphically
on the Control Builder.

Fl1 1
n]ululu]

w= RPRES FAIL (==
m= “CLFE FPREI| [=m
w= HOLD  OWFL =
= "RET

—

auT

Function

Input

Output

This function block reads a single input channel from a pul se-frequency-input module. It scales inputs from
the module to user-configured engineering units corresponding to accumulated pulses. The scaling typically
represents a quantity. The preset values, reset, preset action, hold and clear flags are sent to the module and
the module will respond with FAIL, counter overflow indicator (OVFL), preset indicator (PREI) and
accumulated pul se counts.

RPRESS = Remote preset count value (in EU); used to determine the status of the PREI output

PREI = OFF, [0] when count isless than the RPRESS value, else ON)

NCLFG = Clear flags. An OFF to ON transition clears the FAIL and OVFL flagsto zero.

HOLD = A Boolean value when set to ON holds the pulse counter at its current value.

ARST = when the HOLD input is set to ON, an OFF to ON transition resets the pulse counter to zero. It
also clearsthe FAIL and OVFL flags.

FAIL = Failed Input Indication. A Boolean value that turns ON when the Pulse/Frequency Input module
reports afailure. Thisis cleared by the "CLFG or "RST inputs.

PREI = A Boolean value that turns ON when the accumulated pulse count => preset count. (Note 1.)
OVFL = Overflow flag. Thisturns ON when the counter on the module overflows. Thisis cleared by the
ACLFG or “RST inputs.

OUT = The accumulated Engineering Unit (EU) count. The forcing of OUT is permitted within this block.

Note 1. Due to the delay in messaging and the response time of the module, there can be alag
between the PREI output of the function block versus the DO on the module. The function block
output can lag the digital output on the card by as much as one scan cycle period.
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Block properties

Pl ot B

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the Pl function Block parameters to the desired val ue or selection that matches your
operating requirements. Table 22 describes the parameters and the value or selection.

Table 52 Pulse input function block parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address 1/0 Module N/A Address of select /0 Module From 1 to 16
Channel N/A Channel on selected I/O Module | From 1to 6
Pulse Weight EU per Pulse 1 Number of EU per Pulse 0-99999 EU
Default =1
Preset Use Remote 4 Remote Preset Count ON = Use Remote Preset
) ) OFF = Use Local Preset
Click on radio button to turn ON Default = ON
Use Local 3 Local Preset Count in EU. Used 0 = no alarming
to determine the ststus of the
PREI output. Click on radio
button to select.
Preset 2 Preset Action determines how OFF = (latch) the
Action the PREI and the associated hardware module output
digital output on the module latches ON until reset.
react when the counter reaches The PREI latches ON
the preset value. until the module
acknowledges the Reset.
; ON = (trigger) the
Preset Action [ — ON hardware module output
turns ON for 1 second.
The PREI turns ON for
approximately 1 second.
Default = ON
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Example

Figure 57 shows a Function Block Diagram using a Pulse Input Module and PI function block to control
the amount of material flowing into atank. A counter is used to count fill cycles.

Pulse Input
Module
A
Pulse Input ~ [---- S
from Field f---- 2____ Channel 1
Transmitter ol p1 | anut
1
1 i Alarm
B v
Fid i
OO0
I T S— uFENS S
To Flow Fill = aELFE PRl fe—— A auf b= Total
Shutoff SetpOInt & HOLD  OWFL p-= == RAFRE PREE| = Cycles
- FRET == RET
== CHTOH
-5 o— Cycle Counter
Reset 0oon - |- Accumulator
Pulse
Input
1
— 0 o— b i
Reset &
Cycle
Counter
Figure 57 Pl function block example
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PID Function Block

Description

The PID label stands for Proportional, Integral, Derivative (3-mode) control action. This block is part of
the Loops category. It looks like this graphically on the Control Builder.

INPUT - PV
OTHER INPUTS ? OTHER OUTPUTS
FID1 1
PIDOO ¢
Remote Set Point Signal (Eng. unit or %)—» —rRsP  wspri—  Working Set Point in EU
Feed Forward value in % —_—> —Ff¥ ALti—  Alarm 1 Digital Signal

Output Track value in% ————— =TR¥  Alz=  Alarm 2 Digital Signal
Output Track Command (ON/OFF) ——>» = TRE
Remote Bias Value for Ratio PID ————» = Blas

Switch Inputs (from SWO on LPSW function block) » = Sl AT| = Autotune Indicator (ON = Autotune in progress)
External Mode request (from MDSW block) —».  — mprai mapet—  A/M Output & Setpoint Mode indication (to MDFL block)
Back Calculation Input (for Cascade control) —p = BEl Biof=  Back Calculation Output (for Cascade control)

—

\

CONTROL OUTPUT

Function

Inputs

Provides Proportional (P), Integral (1) 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.
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TRV = 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

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

0=No Change

1 = Manua Mode Request

2 = Auto Mode Request

4 = Loca Mode Request

8 = Remote Mode Request

BCI = Back Calculation Input (for blocks used as Cascade Primary)—See ATTENTION 2.

Outputs

OUT = Control Output

W SP = Working Setpoint in Engineering Units for monitoring
AL1=Alarm1 - Digital Signa

AL2 = Alarm 2 - Digital Signa

ATI = Autotune Indicator (ON = Autotune in Progress)

M ODE = Loop mode status (typically connected to the Mode Flags block for encoding). Vaue indicates
modes as follows:

0.0 RSP AUTO

1.0 RSP MAN

20 RSP Initialization Manual (See ATTENTION 1)

3.0 RSP Local Override (See ATTENTION 1)

4.0 LSPAUTO

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 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 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 it's BCI input. For example, see Figure 60.

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 six tab cards

GENERAL
RSP
RANGE/LIMIT
TUNING
ACCUTUNE
ALARMS

Click on the tab to access the properties for that tab.
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GENERAL tab
It looks like this graphically on the Control Builder. Table 53 describes the parameters and the value or
selection.

PID Function Block Properties

FID 0o

i
i

ST | [ETC
Reverse 5] o 5P
Noe Faisde
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Table 53 General tab configuration parameters

Properties Parameter Index # Parameter Description Value or Selection
Group
Block Order N/A Execution Order Read Only. See “Configure" Menu,
"Execution Order” to change.
Tag Name N/A 8 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 (1), and
output; the output will | perivative (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 a setpoint change, with no effect on
change in setpoint will | the output due to the Gain or Rate action,
resultin 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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Properties Parameter Index # Parameter Description Value or Selection
Group
Start/ Initial Mode N/A Control Mode and MAN LSP - Manual control and last local
Restart Setpoint at NEWSTART setpoint
Newstart is the first AUTO LSP - Automatic control and last
scan cycle following the local setpoint.
cold start of the )
controller AUTO RSP - Automatic control and
remote setpoint.
Man LSPonly - Manual control and local
setpoint only.
Auto LSPonly - Automatic control and
local setpoint only*.
Auto RSPonly - Automatic control and
remote setpoint only*.
*These modes will override the
configured POWER UP MODE.
Power Up N/A Control Mode and MAN LSP - Manual control and last local
Mode Setpoint at power up setpoint
AM LSP - Same control mode (auto or
manual) and last local setpoint.
AM LR - Same control mode (auto or
manual) and setpoint (local or remote) as
at power-down.
Power Up N/A Output at Power up LAST OUT - Same as at power down.
Out
FAILSAFE - Failsafe output value.
Failsafe Out Failsafe Out | 16 Failsafe Output Value -5 % to 105 %
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RSP tab

It looks like this graphically on the Control Builder. Table 54 describes the parameters and the value or

selection.

PID Function Block Properties E3

General RSP | Range / Limill Tuningl Accutunel Alarmsl

— Remate Setpoint Source and Units

" Use RSP Input [%)

 Use LSP2 [EL)

— Ratio / Bias [apply to ASF Input, not LSFP2)

% Mo Fiatio or Bias
© Use Local BIAS -
" Use BIAS input

Local Bias walue [EL] ID
R atio I'I

o |

Cancel |

Table 54 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 (EV) 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 40 Local bias value in Enter local bias value
Value (EU) engineering units —99999 to 99999
Ratio 39 Gain value for Ratio PID —20to +20
Release D UMCB800 Control Builder Function Block Reference Guide 191

1/01




Function Blocks
PID Function Block

RANGE/LIMIT tab

It looks like this graphically on the Control Builder. Table 55 describes the parameters and the value or
selection.

PID Function Block Properties
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Table 55 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 Oto5
Places decimal point.
Units N/A Text to display for EU 4 characters
DEV Bar N/A Deviation Bar Range on the —99999 to 99999
Range (EU) Operator Interface
Limiting SP High 11 Setpoint High Limit Value - —99999 to 99999
Limit prevents the local and remote
setpoints from going above the
value set here.
SP Low 12 Setpoint Low Limit Value - prevents | —99999 to 99999
Limit the local and remote setpoints from
going below the value set here.
Out High 14 Output High Limit Value - is the -5 % to 105 %
Limit highest value of output beyond
which you do not want the
automatic output to exceed
Out Low 15 Output Low Limit Value - is the -5 % to 105 %
Limit lowest value of output beyond
which you do not want the
automatic output to exceed
SP Rate 35 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 36 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.
Release D UMCB800 Control Builder Function Block Reference Guide 193

1/01




Function Blocks
PID Function Block

TUNING tab

It looks like this graphically on the Control Builder. Table 56 describes the parameters and the value or
selection.

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 %).

PID Function Block Properties

G ]
[Reset Minutes x|
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Table 56 Tuning tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Tuning Constants Prop Band 0 Proportional Band (PB) - is the 0.1 to 1000
PB1 or percentage of the range of the
Gainl measured variable for which a
proportional controller will produce
a 100 % change in its output.
or
Gain 30 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 Resetl controller’s output according to both
the size of the deviation (SP-PV)
or or and the time it lasts. The amount of Must be enabled for
corrective action depends on the PID-B or DUP-B
Repeats per 32 value of Gain. aloorithm selections
Minute Reset2 ) ) gor 1ons.
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 or0.1to010.00
Ratel controller’s output whenever the minutes
deviation is changing; and affects it
or more when the deviation is 0=0FF
31 changing faster.
Rate2
Feedforward Gain Feedforward 37 Applies Gain to the feedforward 0.0to0 10.0
Gain value (FFV). Feedforward Input is
multiplied by this value.
Manual Reset Manual 26 MANUAL RESET- is only —100 to 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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ACCUTUNE tab
It looks like this graphically on the Control Builder. Table 57 describes the parameters and the value or

selection.
PID Function Block Properties B3
Genelall RSP | Hangex’LimitI Tuning Accutune |.~‘-‘Alalms|
Accutune Type
* Dizabled
€ On Demand
¥ ‘Enable Fuzzy Dvershoot Suppressiore
0k I Canhcel

Table 57 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 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
PID control with the correct tuning
parameters.

28 Fuzzy Overshoot Suppression minimizes overshoot after a
setpoint change or a process disturbance.

¥ Enable Fuzzy Overzshoot Suppreszior:

The fuzzy logic observes the speed and direction of the PV
signal as it approaches the setpoint and temporarily modifies
Click on block to select 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 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.
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ALARMS tab

It looks like this graphically on the Control Builder. Table 58 describes the parameters and the value or
selection.

PID Function Block Properties

NoAlsm 2
o lom

Nodam 5]
NoAlom
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Table 58 Alarms tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Alarm 1 Setpoint 1 17 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 18 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 19 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 20 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 % 25 Alarm Hysteresis in % 0%to5%
Hysteresis
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Example 1 - Basic PID configuration example

Figure 58 shows a Function Block Diagram using asimplified PID Configuration (reference only) and its

basic Configuration.

Andog Input block

FIC 1
Remote Setpoint Input pid00 1 PID Block (Simplified)
wvardi - RSP ALl = Alarm Outputs (Digital Signal)
ALZL
Analog Variable- used to provide
aremote setpoint value.
ADS 5
Analog Output Block
0000
General | RSP | Range / Linit | Tuning | Accuune | Alaims |
| ok
J—— Al 1 Mumber 2 Taghlame [PIDU02
0104

Number [T
oder [T

Order |2 Descriptor

rC Start /

Maorthm  [EITHENE ~
Direction [Fleverse x
SPhacking [Nens |

Modie [T =]
Shamel [1 =2

FID2Z 2
PIRO02

Initisl mode [Man LSP =
Fowerup mode [Man LSP |
Powerupout |Falsasfe ¥

== REP WEP [

0 0

High |70

Failsafe out [0

Fiter Time [sec) |0 —FFA AL [
= TRV ALZ fm
Biss [0 Lon [0 T |
— TRC
 Burnaut Check. BlAS
€ UseVaue—> [0 =
¥ Enable  Down scale — S AT Analog Output Properties [x]
@ et ~— MEREI MODE (— - Block - Rangs
= BEI BCO (= 100
— Number 3 Range Hi
Order [E Rangela [0
AOZ 3 ~ Address ~ Output

‘ Modile [+ =]

FARRN
Lo | Charrel [ =

mé at Range Hi |20
mh ot Range Lo [4

Cancel

Figure 58 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 B Duplex e
« Set to Reverse acting
« Use Tuning Constant Set #1 from 50% to 100% Heat Output = =
¢ Use Tuning Constant Set #2 from 50 % to 0% Cool Output Lt
Choose Output Types for Heat and Cool (Current/Current, Current/Time ::FS: U:SL: :
Proportioning, Time Prop./ Time Prop., etc.), connect each to PID block output. -
Use output block scaling to set duplex output spans. Set output scaling Range Lo -
and Hi to 50 - 100 % for heat output and 50% to 0% for cooling output, -:::IS o
respectively. You may need to adjust range limits for overlap or deadband as :MDRQ‘ MoDE :
required. = BCI BCO (=
Heat Cool
(4mA) (20 mA)
% 100%% Output Output
100%
Output 1 HEAT . o .
Reverse acting Hi-100% s o Hi-0% s 4
trol - AN
output  5a0, contro Lo - 50% — Lo-50% £\
( %) Direct acting
control Output 2 COOL or, 1
Time TPOS 4
. Proportioning %
0% ———
0% 100%
Figure 59 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
RSP can be configurad for % or EU
HEAT cooL
Figure 60 Cascade control example
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Example 4 - Ratio control

. . FUEL FLOWY AR FLOWE
The RATIO control loop requires selection of the

remote SP of the PID for ratio control. The Ratio
and Bias values are available for adjustment 5 AL D(g FAIL
from the Control Setup screen of the Operator

Interface. The Bias may be a local value or come I I
from an external source such as an O2 analyzer ——— ——
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).

A2 3 Al 1

<

PIDZ 5
: ; — : ; R FID00Z
Air (controlled variable)= Ratio x Fuel (RSP, or wild variable) + BIAS A
L _RsP WGP e
v Al
General RSP |F|angaf’Limit| Tuning | Aceutune | Alams | - TRY ALS b
— Remate Setpoint S ource and Units == TRC .
€ Use RSP Input (EL) External Bias » — BIAS
i Input
= Hlze RSP Input [} ! )|
€ Use L5PZ EL) == MDROQ| MODE —
= BLCI BCO |
~ Ratio / Bias [apply to RSP Input. nat LSPZ]
= Mo Ratio or Bias
£ Use Local BIAS - Local Bias vake [EU] [0 S
% Use BIAS input Ratin I‘I %
Figure 61 Ratio control example
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Example 5 - Cascade control of a boiler drum level - basic

Note: All physical
Steam connections are by
A2 3 Al 4 1/0 cards
0101 0102
®:A|L — @FAlL —
Feedwater Flow
Steam drum level
Steam Drum sorte 8
Primary Contraller Sacondary Controller
A FIDZ 2
PID1 1
= PIDOOZ
FIDOOA
RSP WISP fee
- RSP WSP
— FFW ALT b=
— FFW ALT b=
e TRV ALZ
= TRW ALZ fe
== TRC
== TRC
- BIAS
e BIAS
e S AT fo
S AT e
= MDRQ MODE f
e WDRQ MODE
= BE| BCO f=————[BCOLP 1]
BCO LP 1 p—== BC| BCO fe
ADS 5
Feadwater Control Output
0401
Feedwater Flow
Figure 62 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

T

Steam Drum

Steam drum level

Frimary Controller

T6 3

v

[

1 AlS 4 Al 2
ey FAIL D.mSFNL D102FNL
Steam Flow I I Feedwater Flow
SCea 5
SOR

Secondany Controller

[BCOLP 1]

Feedwater Contral Qutput

ADDT
FIDz2 =)
FID4 =] Z -
FIDOOZ
FIDO01
1—_RSP sP
== RSP WIEP fo
= FFW AL
= FFW ALY e
== TRW ALZ
e TRV ALZ L
== TRC
== TRC
e BIAS
— BIAS
LUl ATI
e SN AT o
== MDROQI MODE
= MDRQI MODE [
== BCI BCO
BCO LF 15— BC| BCO e _I_
ADS a
04901
Feedwater Flow

Note: All physical
connections are by
1/O cards

Figure 63 Cascade control of a boiler drum level - 3 element feedwater control
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PT Function Block

Description

The PT label stands for Periodic Timer. Thisblock is part of the Counters/Timers category. It looks like
this graphically on the Control Builder.

FThRE1 1

== RET EWENT [==

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 adigital 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
OUT = Logic State. Output turns ON for one scan cycle when elapsed time matches setpoint time (One-
shot)

Block properties

Periodic Timer Properties

Period Start  Block

Mumber |1
Hour [0
Mornthly Order |1
‘wWeskly Mirnute {30
Daiy rCycle
Second H il
Time/Cycle g o
Resat/Cydle Day Minute [0
! Second [0

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the PT function block parameters to the desired value or selection that matches your
operating requirements. Table 59 describes the parameters and the value or selection.
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Table 59 PT function block configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Block Order N/A Read Only. See
“Configure” Menu,
"Execution Order” to
change.
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 64 shows a Function Block Diagram using a PT function block.
An OFF delay timer block output is ON as long as the RST input islogic 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
TRIG1 4
DIE 2 AMD 3 o= OFDT2 g o .
0601 | |- g, [ . e /]\\Q-UUT b — RST g, [ TIMDLY2 ] Timing Diagram
— p —_— AND4 output
0802 | | N,
TRIG1 output ”
OFDT2 output : Off delay
PeriodicTimer OFF Delay Timer
Digital Wariable PTMR2 1 OFDTS B
TIMR-RST > }—— RST EWENT RST _\ [ TIMDLYE |
Figure 64 PT function block example
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RCON Function Block

Description

The RCON label stands for Read Constant Parameter Data. Thisblock is part of the Auxiliary category.
It looks like this graphically on the Control Builder.

RCOMNA 1

auT

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.

Output
OUT = Analog value of parameter

Block properties

Head Constant Properties

—Block

Numher|1 i j
Cancel |
Order h

—HRead Parameter

Block Mumber IEI
I—

Parameter Index |0

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the RCON function Block parameters to the desired value or selection that matches
your operating requirements. Table 60 describes the parameters and the value or selection.
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Table 60 Read constant configuration data

Properties Group Parameter Index # Parameter Description Value or Selection
Read Parameters Block N/A Number of control block that 1to 250
Number contains desired configuration
parameter
Parameter N/A Index number of configuration Select the index
Index parameter to be read. number of the required
parameter from the
specific function block
reference data

TIP

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 65 shows a Function Block Diagram using the RCON function block.

RCONA 1

OuT [_TCI P HI

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 nhame TC1 PV HI, and/or the process variable may
be used as an input to another control block.

Figure 65 RCON function block example
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RCP Function Block

Description

The RCP label stands for Recipe Selector. This block is part of the Setpoint Program category. It 1ooks
like this graphically on the Control Builder.
RCF1 1

LM
LD

Function

Input

Used to initiate loading of recipe valuesinto a chosen set of controller variables. | nputs include recipe number and load
command. Loads numbered RECIPE (NUM) when digital signal (LD) is ON into the various blocks of the
controller.

« If LD = OFF to ON, then: Recipe numbered (NUM) isloaded in place of the current set of variable
values.

NUM = Recipe number (1-50).
LD = Load recipe - OFF to ON will load the recipe.

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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

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 will immediately 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.

210

UMCB800 Control Builder Function Block Reference Guide Release D
1/01



Function Blocks
RCP Function Block

Example

Figure 66 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.

fmmmmm e
DIz 3 ! X
e - = GAINLPZ >'-
0G0 - - | o ) 11t
| SPP1 1
da 4 | SPFO01
0602 -| |- I
BCD1 1 RCP2 B— — — — T e NP GM SP =
DIS 5 Recipe Humber
1 o1 OUT e NUM = NSEG AU, G
0603 - |-
| M g L ez o LD @ ASET STMR 1=
- = o L) - AJ0G STME 1=
0604 |- ., 0 o ps | o= "RSTRT  PTME ==
B | Up to 50 Analog/Digital == GHOLD  GHOLDI b=
IBF 7 R ot | Variables - "RESET  READY =
| G| e I PROENUM o= AHOLD HOLD! e
bz 2 pE0 | = "RUN RUNI f=m
0608 -| | : GAIN-LP2 DY STOF b
! =t it
DIg g Di11 11 I X
0701 | |- 0703 -| |- | :
—— - L _ I
D0 10 X
0702 | | i
1
\4
Recipe
Number
SP-OUT2
SP-OUT3
SP-OUT4
Recipe Table
Figure 66 RCP function block example
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RH Function Block

Description

The RH label stands for Relative Humidity. Thisblock is part of the Calculations category. It looks like
this graphically on the Control Builder.

DRY

RH1 1

= IFET
== PRES

RH

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

Helative Humidity |
] I
Block 1
Cancel |
Order I

— Input/Output Properties

Metric System; [

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Metric system
Click on this box to select Metric Units. Table 61 lists the units for the inputs and outputs.

Table 61 Metric units

Metric ON OFF
DRY °C °F
WET °C °F
PRES Pa PSI

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 67 shows an RH function block example.

A setup parameter allows inputsto bein Degrees F or Degrees C. When Degrees F is selected, pressureis
assumed to bein PSIA. When Degrees C is selected, pressure is assumed to bein Pa. (101325 Pa= 1 std.
Atmosphere.

DRY BULB TEMFERATURE

RH1 1

WET BULE TEMPERATURE o wiyET
FRESEURE . FRES

—

RH OUTFUT

Figure 67 RH function block example
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ROC Function Block

Description

The ROC label stands for Rate of Change. Thisblock is part of the Auxiliary category. It looks like this
graphically on the Control Builder.

-
(]
IIl
[}
’

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
Hl_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 - ROC 1 B
Filter Time [min.): | 3 ok |

—High Rate Set Point [eu/min)

I 1] = Increasing Only

Hysteresis: I 0 Cancel |

£+ Both Directions

= Decreasing Only

r— Low Rate Set Paint [eudmin]

I 0 = Increasing Only

& Bath Directions

= Decreasing Only

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the ROC function Block parameters to the desired value or selection that matches your
operating requirements. Table 62 describes the parameters and the value or selection.

Table 62 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
« Both
+ Increasing only
» Decreasing only
Direction Rate Low 4 Low Rate Direction Click on radio button to
select
« Both
+ Increasing only
» Decreasing only
Hysteresis 5 Hysteresis 0-999
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Example

Figure 68 illustrates various responses for the Rate Of Change Function Block. Y ou 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)
Hlirate SP(INC) ¥ .- LO rate SP (INC) Hl rate SP (INC)
,,,,, LO rate SP (|NC)
“HIRC=0ON LO RC = OFF " HIRC = OFF
LO RC = OFF

""""" LO rate SP (DEC)
LO rate SP (INC)

“Hl rate SP (DEC)

HI RC = OFF LORC=0ON

High Rate SP (DEC) LOW Rate SP (DEC) ; Hirate SP (INC)

HI RC = ON LO RC = OFF R - LO rate SP (INC)
~ ~< ' HI RC = OFF
> LORC=0ON
" LO rate SP (DEC)

.. Hl rate SP (DEC) . LO rate SP (DEC)

HI RC = OFF LO RC = ON Hi rate SP (DEC)

... Hl rate SP (DEC) .. LO rate SP (DEC)

Figure 68 ROC function block responses

® FAIL fm

ROCA 4 Signal Tags _
Placein Alarm group for

HI_RC p-=———[ RATE-ALM ] A|grm detection/annunciation
LO_RC fem

RATE =e——(RaTE] Placein Overview Display
group to view rate

Figure 69 ROC function block example
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RSW Function Block

Description

The RSW label stands for Rotary Switch. This block is part of the Sgnal Selectors category. It looks like
this graphically on the Control Builder.

RS 1

= |HA OUT fe
N2
- |H3
MG
e |G
e | MG
e |WT
e |NE

= SEL

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
IN5 = Input 5
ING = Input 6
IN7 = Input 7
IN8 = 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Example

Figure 70 shows how a RSW function block works. It selects an output value from up to 8 analog values or
number inputs.

RS 1
= M1 OUT o= o]
e |H2 _ o
e |M3 _0
— _0
ING Inputs
e |G —0 ‘
= MG E ———4 \

\
= |NT —_ 0 \
= IN2 o i

1
1
— SEL Select Input - -------- 4
Figure 70 RSW function block example
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RTMR Function Block

Description

The RTMR label standsfor Resettable Timer. Thisblock is part of the Counters/Timers category. It
looks like this graphically on the Control Builder.

Function

RTHhRE1 1

e RET TIME j=n
e EM auT

e TIW_D'N
m= RFRES

= PREL

The Resettable Timer block has the following attributes:

Inputs

Provides increasing or decreasing timing base on an enable input.
Increasing time from O or preload value.

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 setsincreasing timer to zero.

Reset input sets decreasing timer to preset value.

Preset value may be internal, or remote via a dedicated input

Inc./Dec. selectionisviadigital input.

RST = Off to On transition, Reset

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)

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
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Outputs

TIME = current value of time in seconds

OUT = Output (Digital) turned ON when Preset value is reached or time reaches 0, depending on TIMDN
input status

Block properties

HReszettable Timer Configuration - RTHMA 1

— Preset

r~ Use Preload

& YES

© NO. Use default [0 seccond]

Cancel | oK I

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the RTMR function Block parameters to the desired value or selection that matches
your operating requirements. Table 63 describes the parameters and the value or selection.

Table 63 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

|
eset or _|_|
ewstart t

|

I

!

we ||

| 1
| )
: :
! !
| ]
| ]
| [}
| 1 | | | |
1 | | L )
[} | | l
. 1 } | | |
Imer 1 | | | ]
If Count-Up) :/:/ .
1 | | | 1
| i | | i I i i
| ) | ! | |
R T I T I
imer : | | : |
If Count-Down) ! ! ! ! ! !
H ) : H : ,
) | ) | ) | | )
) | ) | ) | | )
@ T b i
) | ) | ) | | )
| | ) | ) | | )

Figure 71 Timing diagram for resettable timer
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SCB Function Block

Description

The SCB label stands for Scale and Bias. Thisblock is part of the Math category. It looks like this
graphically on the Control Builder.

Function
Multiplies an analog input value (X) by a scaling constant (K) and adds Bias to it.
« OUT =(K* X) +BIAS

Input
X = Analog Vaue

Output
OUT = Modified Analog Vaue

Block properties

Scale and Bias |

Order I'I Cancel |

Scale Factor I'|
Bias IU

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the SCB function Block parameters to the desired value or selection that matches your
operating requirements. Table 64 describes the parameters and the value or selection.
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Table 64 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 72 shows function block diagrams using a SCB function block.

Example 1
Scale Factor = 5
Bias= 1000
FIlA ' 1
FIDO0A
e REF {ITE=1 = -
= FFA AL
ame TR A2
@ TRE
e BIAS
= S0 ATI
@ MDRQ] MODE L
-1 BCO =
0 to 100

SCh2 2

K

—

1000 to 1500

Figure 72 SCB function block examples

Example 2

Scale Factor = 1

Bias = 460

Al 1

O to 120 Degrees Fahrenheit

SCBZ2 2

K

T

G0 to G20 Degrees Rankine

Release D
1/01

UMCB800 Control Builder Function Block Reference Guide

223




Function Blocks
SPEV Function Block

SPEV Function Block

Description

The SPEV label stands for Setpoint Programming Events. Thisblock is part of the Setpoint Program
category. It looks like this graphically on the Control Builder.

STA SEG PGM

SPEW1 1

EZ te
E3 f=
E} fo
ES fe=
EG fo
E¥ f=
ES le=
EQ e
EAD e
E41 fe=
E12 =
EA3 fe=
E14
EA5 fe=

E1G

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.

+ If Program Number (PGM) = 0, Segment Number (SEG) = 0, or Program State (STA) is RESET; then:
Elto E16 = OFF.

« Otherwise, E1to E16 = as specified in program (PGM), segment (SEG).

Inputs
PGM = Profile number (1 to 70).
SEG = Segment number (1 to 50).
STA  =Program State (Ready, Run, Hold, Ghold, Stop).
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.
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Outputs

E1 =Digita signal - segment event 1
E2 =Digita signal - segment event 2
E3 =Digita signal - segment event 3
E4 =Digita signal - segment event 4
E5 =Digita signal - segment event 5
E6 = Digital signal - segment event 6
E7 =Digita signal - segment event 7
E8 Digital signal - segment event 8
E9 Digital signal - segment event 9
E10 = Digita signal - segment event 10
E11l =Digita signal - segment event 11
E12 =Digita signal - segment event 12
E13 =Digita signal - segment event 13
E14 =Digita signal - segment event 14
E15 =Digita signal - segment event 15
E16 =Digita signal - segment event 16

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Example

Figure 73 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 Al !
tags for use anywhere within the control configuration. E%; FAIL [
—
L1 |
SPPZ2 3 FIDZ 2
ThFPRG 1 FZONITEMF
e WP Gl SF RSP MEF
= NSEG ALK fe e FFW AL fe
o ASET STHR fe = TRW ALZ fe
e A OG STME fo == TRC
= "RSTRT PTME - BIAS
= GHOLD GHOLDI l— —i l DOE 6| — S ATI e
= ARESET READY l— SPEVS 5 -[) 0801 = MDRQI MODE f—
e MHOLD HOLDI fo = BCI| BCO f
E1 por 7
o ARLUN RUNI e |
EZ fm————  {)0BO0Z |
s AAD STOPI p=
=] AD4 q
E4 [STAGE1]
ES [STAGEZ ] 04901
Ef f—
L[ SE&MTHUM ]
E7 — Do10 10
B8 -()0704 ANDS 8 Dos a
EQ |- - y0E03
E10 fe PRES>200 —e=
E11 f
E12 fo=
EA3 fe
E1d fo
E15 fo
EA6 fo
Figure 73 SPEV function block example
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SPP Function Block

Description

The SPP label stands for Setpoint Programmer. Thisblock is part of the Setpoint Program category. It
looks like this graphically on the Control Builder.

Function

P2
P ' ' ' ' AL P
SFF2 2
SFPPO0Z
e MNP G SP [emm
= NSEG AL,
@= MSET STHR f=m
e 0 G STME fmim
m= "RETRT PTME f=am
we GHOLD  GHOLDH feiw
= "RESET  READY (==
e MHOLD HOLEH e
e “RLN RUNI f
e AT STOF| fem
B

S5TA SEG FoM

Runs a setpoint ramp/soak program that produces a setpoint output on a time-based profile that is loaded
into the block. Up to 4 SPP blocks may be included in a system configuration. A single profile may be from
2 to 50 segmentsin length. Up to 70 profiles are stored in the controller’s memory. Each segment of the
profile may be aramp 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 235).]

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 232).]

Up to 3 Process Variables may be configured as inputs to the block for setpoint guarantee.

Input
PV1 = Process Variable #1 value in engineering units, for deviation check.
PV2 = Process Variable #2 value in engineering units, for deviation check.
PV3 = Process Variable #3 value in engineering units, for deviation check.
Aux PV = Aux PV for Aux PV Display.
NPGM = New profile number (1 to 70). See ATTENTION.
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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.

ASET = Pulseinput to load NPGM and NSEG numbers.

~JOG = Pulseinput to Jog to a predefined segment.

RSTRT = Pulseinput for restart action after power interruption [For example, see Example 5 -
Controlled Restart after Power Loss (page 236).]

GHOLD = Guaranteed soak hold - changes program state from RUN to GHOLD when turned ON and
GHOLD to run when OFF.

ARESET = Pulseinput RESETS program, when turned ON.*

AHOLD = Pulseinput puts programin HOLD, when turned ON. Run needed to restart.

"RUN = Pulseinput puts program in RUN, when turned ON; except when programisin GHOLD
state.

AADV = Pulselnput for advance of segment.

*For example, see Example 3 - Alternate methods for actuating SP programmer START/HOLD/RESET
functions (page 234).

ﬂ ATTENTION
When connected to variables, it is not necessary to pulse input on SET to accomplish the
program or segment load function. In this case, changes to the value of the variables will be
automatically detected by the block.

If either or both NPGM and NSEG are connected directly to analog variables and that analog variable
should change (for example: viaarecipe load), then the Setpoint Programmer block will immediately use
the new valueinternally.

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.

Output
SP = 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 235).]
STMR = TimeRemainingin current segment - in minutes.
STME = TimeElapsed in current segment - in minutes.
PTME = Time Elapsed in program - in minutes
GHOLDI = Guaranteed soak hold indication - turnson 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
STOPI = Program Stop indication (Program Compl ete)
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PGM
SEG
STA

Current Profile Number (1 to 70) - 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=Hold

* 3=Run

* 4=GHold
e 5=Stop
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 65 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 65 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 66 isalist of Restart Scenario options for the Setpoint Program.

Table 66 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 This feature will use the PV (connected to PV1) as the initial
Programmer with a configurable Ramp starting point for the Setpoint and will use a configurable
Rate. ramp rate for the profile. When the temperature gets to the

original Setpoint prior to power down, the program will
continue. See Figure 78, Scenario A.

3 Use the Restart feature of the Setpoint You may gate this Restart input to the programmer to only
Programmer with a configurable Ramp apply after a certain time off and/or a certain segment if
Rate and use a compare function so that desired using Compare function blocks. See Figure 78,
the restart will apply only after a certain Scenario B.
time.

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.

Block properties

Set Point Programmer Properties - Block 1

 Block

Tag Mame

D escriptor I

Decimal places ID Failzafe 5P ID
SP Units I

Aux Deciimal Places ID
Ok I Cancel |

— Digplay

Double click on the function block to access the function block properties dialog box.
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Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the SPP function Block parameters to the desired value or selection that matches your
operating requirements. Table 67 describes the parameters and the value or selection.

Table 67 SPP configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Tag Name N/A 8 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 4 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

PID with Set Point Programmer & Guaranteed Soak

Guaranteed Soak is configured as part of the SET POINT
PROFILE configuration using the Control Builder Software or
from the UDC 800 Operator Interface, Set Point profile EDIT
/DETAIL display. This can be applied to all soaks, selected
soaks or al segments.

This example uses the loop PV as the deviation check input
vs. the SP output. The user has the option of using 2 more
PV’sfor expanding the deviation check requiring all inputs to
be within the band before the Hold is released.

Edit Set Point Profile

Mumber: Mame: Eng. Units: Time Unit: Ramp Type:
1 PROG 1 DegF Minutes Rate
Guar. Soak Type: Guar. Sask Hi: Guar. Soak La: <
Per S egment 10.000000 10.000000
Segment Type Walue Ewenl
¥ Soak |1550
- V1 2 M3 [Ca
IR Tirne/F ate
O rs e M7 I

W Guar. Soak OM
Au. Out Value s T Cn rhaez

Apply | |

13 T4 C15 e

Guar. Soak  ------------------

Hi
SP

Guar Soak Lo ------------------

Up to 3 Deviation Check Inputs

<

Deviation Soak
Band
Al 1
0101

PV1|PV2 PV3 AuxPV
SPP2 3
SPROOZ
= PG 5P b
= NEE® AE
- *SET STHR e
-0 STME [

== “RESTRT FTHWE fe=
== GHOLD  GHOLD =
== "RESET READY t=

FID2 2
ZOM1TEMP

= RSP WSP e

= FFW AL
== TRW ALZ
== TRC
== BIAS
— SN ATt

== MDRQI MODE t=

Ramp/Soak. Walue Time/Rate Aux Dut Value o MHOLD HOLD fee p— =T | BCO b
100.000000 100000000 00000000 Add — RN rUN L
M — DY STOP! b=
—rrr
Delste AD4 4
Cloge
0431
Figure 74 PID with setpoint programmer and guaranteed soak
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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 R
tags for use anywhere within the control configuration. %g FalL|—
—_—
L1 |
SPP3 3 FIDz2 2
ThMFPRGh1 ZON1TEMP
e NP G =1 RSP ISP foe
== NSEG PULE, G = FFW AL
= MSET STHMR == = TRV ALZ o
OO0 STME [== == TRC
== "RSTRT FTHME [ == BIAS
= GHOLD  GHOLDI — 1 (i a ] g S AT e
= *RESET  READY le= SPEVE 5 -( 10601 = WMDRE] MODE e
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E1 Do7 7
= “RLUN RUNI fo =
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- MO STOP =
E3 AD4 4
E4 [ STAGE]
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Figure 75 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 timethey 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
dternative connection.

SPF3

3

spp003

o NP

- NSEG
- MZET
O
== f"RESTRT
FEzas 5 = GHOLD
F1 | ~RESET
F2 ——'—[-"HDLD
F& ———— *RUN
Fafe || =Dy
1
1
1
START >—_| I
HOLL I I
[
RESET

sP
LS
STMWR
STME
FTWE
GHOLDI
READY
HOLDI
RLUHI
STOPI

Al 1
o000
(g) FAIL jmm
FID2 2
pidonz
RSP MISP foe
s FFW AL o
— TRY AL
= TRLC
— BlAS
=1 AT o

== MDRQ MODE t==

== BCI BCO jo
A04 4

o000

Figure 76 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 alevel 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 i§ connected A - e
to the top right pin of the SPP block to allow view of the o000 000
PV on the SP Programmer display. Aux PV EIFAIL|— FiFAIL—
11 [ T
1800 ‘k SPPE =] FPID11 Q
TEMP =ppo0G TEMF
= NP G0 5P po—«————————= RIF MG fo
== NSEG LUES — FFY ALY e
D% F o SZET STMR [ = TRV ALZ
I 0G STME [ == TRC
= *RSTRT FTME [ = BIAS
= GHOLD  GHOLD| p— S AT e
= *RESET READY o o MDRO MWODE fo
= *HOLD: HOLD e - BEI BOO fo PID1Z 1
e SR RUNI foe m
0 > —AADY STOF| fe= ADIE 14 nsp wsp
Time /:\. = FFV ALY o
alulnln)
A _ = TR ALZ o
10 == TRC
Pressure - BIAS
Ll AT o
. = WMDRQ MODE f
Atm 50 ) — BCI BCO |-
AD1E 15
3.75 I
0000
26
1 >
Time
Figure 77 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 afurnace on

power up after a power loss, you may use the Al 1
Restart feature of the SP programmer. This oot L
feature will use the PV (connected to PV1) as &
theinitial starting point for the Setpoint and
will use a configurable ramp rate for the Pt l l l
profile. When the temperature gets to the ¥
original Setpoint prior to power down, the | L Z
program will continue. Y ou may gate this Lok FIROTE
Restart input to the programmer to only apply e 5 - N L .
afterace.rtainﬁmeoff and/or acertain . EVCTIME fe @ NSES AUK b = FFY  AL1ks
segment if desired using Compare function evens M - - - o
blocks. MEWSTART fom 05 STHE [ = TRC
This example uses the System Monitor RIS | e SRS TIAT  [PULIS | o -
bl ock to pro\”de arestart pulw to the ALM_ACT W w= GHOLD  GHOLD| = e S AT
prograrnmer Restart input after power AL _UMNACHK fem m= "RESET READY == e MDEQ MODE f=m
restore. Thiswill initiate the restart HWDK w=HOLE  HOLD| e w= BE BEO
procedure. LOWBTRY fe = “RUN RUN| b
program HITEMP l - SADY STOPI fom
contigues 7§
power loss—> ! KA COMFAIL lem o 2
BAD_BLOCHK (e
1
1 OFF_LINE =i
! oz01
/I \ TIME_OFF e
Initial PV | restore ramp
I
value on | rae
power
restore
SCENARIO B
A System Monitor block output
(RESTART) ison for thefirst scan cycle et
after a power loss plus TIME_OFF @7
output indicates the time the power has waves
been off. A Compare block can be used vern rret
. = SPP2 = FID3 4
to evauate the time off and cause an CYEMINS o SPPOOZ FIDOOZ
output to initiate the restart if greater NEWSTART e . - ner werle
than a set amount. ALR:T:::L ™ &= NSEG AUX Lo - FFY ALY Lo
Time Off isin seconds. . EMPR1 2 :"JDG STME : :TRC B
HIWDK = X XGY *RSTRT PTME o e BIAS
LOWBTRY = w-\r REY fmim e GHOLD  GHOLD] e e Sl AT e
HITEWP == XLY fon e ARESET  READY fes e WMDRQI MODE foe
FOMPAL = e “HOLD HOLDI e = BCI BCO b
BAD_BLOGK = - *RUN RUNI [
TUI:":E‘:":: ™ - SADY STOPI s
— ADS 8
If Time OFF is greater than SET_TOFF, execute restart ooee
NOTE: Execution sequence relative to SPP block
Figure 78 Controlled restart after power loss
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SPS Function Block

Description

The SPS label stands for Master Setpoint Scheduler. Thisblock is part of the Setpoint Scheduler
category. It looks like this graphically on the Control Builder.

Overview

SFPS1 1
SPS001

e NPGM STME
me NSEG STME
me ~5ET  PTME
e Y1 SR 1
Y2 sPz
e P2 SP2
. P SP4
e PYE EPS
. PG SPE
e PYT SFT
. FYE SPe
m= STRQ  STFL

L L

STA SEe PGM

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 Function Block (page 241)]
Digital Event Block [ SPEV Function Block (page 224)]

State Switch Block [ STSW Function Block (page 246)]

State Flags Block [ STFL Function Block (page 245)]

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.

See Figure 79 for a Setpoint Scheduler Function Block Suite.

SPS Block Function

Release D
1/01

UMCB800 Control Builder Function Block Reference Guide

237



Function Blocks
SPS Function Block

The Master (SPS) block supports up to 8 ramp or soak outputs operating on acommon time base. It accepts
one PV for each setpoint. Setpoint guaranteeis provided for the master (SPS) block setpoints with asingle
symmetrical value for each setpoint output. Y ou can assign a failsafe value for each setpoint.

Inputs
NPGM = Program Number (when SET is ON)
NSEG = Starting Segment Number (when SET is ON)
ASET = Pulselnput to load PGM and SEG numbers
PVl  =1%Process Variable
PV2  =2"Process Variable
PV3  =3"Process Variable
PV4  =4"Process Variable
PV5  =5"Process Variable
PV6  =6" Process Variable
PV7  =7"Process Variable
PV8  =8"ProcessVariable
STRQ = for connection to the STQR output of the STSW function block. (See Figure 79.) The STSW
block encodes discrete inputs to a form that will convey change mode reguests from the STSW block:
0.0 No Change
10 Jog State
20 Guaranteed Hold State
4.0 Reset State
8.0 Hold State
16.0 Run State
32.0  Advance state
Outputs
PGM = Current Program Number
SEG = Current Segment number
STA  =Program State (Reset, Run, Hold, Ghold, Stop).
SP1 = Setpoint #1 Output (EU)
SP2 = 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

— Block

Failzafe Setpoint Editor - 5P5 1

[ escriptar

i~ Failzafe 5 etpoint

Failzafe Setpoint 1

Failzafe Setpoint 5

Failzafe Setpaint 2

o

Failzafe Setpoint B

Failzafe Setpoint 3

o

F ailzafe Setpoint 7

Failzafe Setpoint 4

o

Failzafe Setpoint 8

o

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the SPS Function Block parameters to the desired val ue or selection that matches your
operating requirements. Table 68 describes the parameters and the value or selection.

Table 68 SPS configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Tag Name N/A 8 character tag name
Descriptor N/A Block descriptor

Failsafe Setpoints 0 Failsafe Setpoint 1 Value in EU
1 Failsafe Setpoint 2 Value in EU
2 Failsafe Setpoint 3 Value in EU
3 Failsafe Setpoint 4 Value in EU
4 Failsafe Setpoint 5 Value in EU
5 Failsafe Setpoint 6 Value in EU
6 Failsafe Setpoint 7 Value in EU
7 Failsafe Setpoint 8 Value in EU

Failsafe Valueistheinitial value when exiting the program mode. Default Failsafe valueis 0.0.
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Setpoint scheduler example

AlZ 2 AlZ 3
UE|E|E|FAIL UEuuFAIL
& &
I;‘:[TEMM] [ TEMF 2]
SP3E1 1
SPS001 FID2 g8 FID1 1
FIDOOS FIDOO1
e NP G STMER L
TEWMFZSF >—1
o= NSEG STME ks —== RSP wspP RSP WESP
= PR ALY = FFY ALT b
e AZET  PTME
= TRV ALZ e TRW ALZ b
L = PV SP1
TEMEZ w= TRC w= TRC
— FTThRE SP2te——[ TEMFPZ P o s - ias
e PV SF3 e - S ATl e - S ATl ke
e AUOG e PG SP4 e e MDRQ MODE [ e MDRCQI MODE fou
e GHOLD e PYS SPS fem e BCI BCO fee e BCI BCO fe
= "RESET PG SPE L L
= AHOLD - VT SPT e
e ARUN - PYE SPE fem
—AADN ————————————————m STRO STFL fem
f >3
<|O
AL
L ]
ADZ 2 SPEVE &
SPSA1 1 E1 [
oooo EZ =
AP AUXA
EZ j-»
- APWE AUEE
E4 fom
PRESS 2 b= APW3  AUXS b Al a ele
APVE AUXS o000
= ~ FAIL F= E6 =
- AFYE  AUXS ® E7 =
e APVE AUXE ES [-=
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Figure 79 Setpoint scheduler function block suite
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SPSA Function Block

Description

The SPSA label stands for Setpoint Scheduler Auxiliary Setpoint Block. Thisblock is part of the

Setpoint Scheduler category. It looks like this graphically on the Control Builder.

SEG

STA F
t ¢t

SPSAY

e AP
e AP2
e APYE
e AP
e ARG
e APV
e APNT
e APE

Function

1

Al
A2
ALLEZ
LS
AlLLES
ALLG
AT
Al

hi

The eight setpoint outputs of the Auxiliary Setpoint block are set to the current step value. The current step
isan 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 dlave 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 (EV)
APV4 = 4" Auxiliary Process Variable (EU)
APV5 = 5" Auxiliary Process Variable (EU)
APV6 = 6" Auxiliary Process Variable (EU)
APV7 = 7" Auxiliary Process Variable (EU)
APV8 = 8" Auxiliary 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example
Figure 79 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. Thisblock is part of the Calculations category. It looks like this
graphically on the Control Builder.

S
SQRTA 1
T
ouT

Function

Extracts the square root of the analog input (X) aslong asthe input is greater than the configured
DROPOFF value.

« If X > DROPOFF, then: OUT = square root of X.
+ Otherwise, OUT =0.

Input

X = Analog value for square root extraction

Output
OUT = Sguare Root value

Block properties

Square Root Properties

X
—Block ITI

Murmber IE

Order |2_
Drop i [0

Cancel

— Set Drop Off

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Release D UMCB800 Control Builder Function Block Reference Guide 243
1/01



Function Blocks

SQRT Function Block

Configuration parameters

Y ou must configure the SQRT function Block parameters to the desired value or selection that matches
your operating requirements. Table 69 describes the parameters and the value or selection.

Table 69 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>=10

Example

Figure 80 shows a Function Block Diagram using a SQRT function block.

FLOWY INFUT

Al 1

o101
@ FAIL
SORTZ 2

P13 3

FID00:2

s RSP i1 o
L ol AL
e TR ALZ
@ TRE

e BIAS

e S ATI
e WDREQT MODE

e B BCO

=n

ADG L2

L

0401

e

LINEARIZE FLOW SIGMAL

Figure 80 SQRT function block example
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STFL Function Block

Description

The STFL label stands for the Setpoint Scheduler State Flags. Thisblock is part of the Setpoint
Scheduler category. It looks like this graphically on the Control Builder.

STFLZ 2

GHOLD
READ™
HOLD
RUN

w= STFL STOP

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 =thisinput is connected to the STFL output of the SPS function block. (See Figure 79.)

Outputs
GHOLD = ON if state= 1.0, else OFF

READY = ON if state = 2.0, else OFF

HOLD = ONif state = 4.0, else OFF
RUN = ON if state = 8.0, else OFF
STOP = ON if state = 16.0, else OFF

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Example
Figure 79 shows a Function Block Diagram (Setpoint Scheduler Suite) using a STFL function block.
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STSW Function Block

Description

The STSW label stands for the Setpoint Scheduler State Switch. Thisblock is part of the Setpoint
Scheduler category. It looks like this graphically on the Control Builder.

STSUM 1

e HIOG
e GHOLD
m= “RESET
= "HOLD
= RN

@ MADY STRQ fem

Function

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
NJOG = OFFto 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 = OFFto 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
aform that will convey change mode requests to the SPS block:

0.0 No Change

10 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example
Figure 79 shows a Function Block Diagram (Setpoint Scheduler Suite) using a STSW function block.
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SUB Function Block

Description

The SUB label stands for the Subtraction mathematical operation (2 Inputs). Thisblock is part of the
Math category. It looks like this graphically on the Control Builder.

x,
I

sSuUB1 1

Function

Subtracts one input (X) from another (YY) to obtain an output.

« OUT =X-Y
Input

X = First analog value

Y = Second analog value
Output

OUT = Cdculated Vaue

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example

Figure 81 shows a Function Block Diagram using a SUB function block.

ABSOLUTE TEMPERATURE (HKELWIN)

=]
- SUB1 1

273.000 j
—_—

TEMFERATURE (CELEZIUS)

Figure 81 SUB function block example
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4SUB Function Block

Description

The 4SUB label stands for the Subtraction mathematical operation (4 Inputs). Thisblock is part of the
Math category. It looks like this graphically on the Control Builder.

! e
GEUE1 1
®1
2— A
XB —
alT

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 Vaue

Block properties

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.
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Example

Figure 82 shows a Function Block Diagram using a 4SUB function block.

Y —X1-X2-X3=0UT

45UB1 1

Figure 82 4SUB function block example
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SW Function Block

Description

The SW label stands for Analog Switch. This block is part of the Sgnal Selectors category. It lookslike
this graphically on the Control Builder.

S 1

auT

Function

Selectsinput Y for output when digital input signal (SY) isON.
« If SY = ON, then; OUT =Y
+ 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Example

Figure 83 shows a Function Block Diagram using an SW function block to select control signal for output.

SleMAL REVERSER

OFF for reverse-acting
OM for Direct Acting Contral
fwhen fuel is shut off)

COMBUSTION AIR CONTROL WALVE

Figure 83 SW function block example
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SYNC Function Block

Description

The SYNC label stands for Synchronize. Thisblock is part of the Setpoint Program category. It looks like
this graphically on the Control Builder.

5HC2 2
= "RESET e
e MHOLD e
= MRLUN =
e e

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)
RST = RESET command, when turned ON.

HLD = HOLD command, when turned ON.
RUN = RUN command, when turned ON.
ADV = 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 programmersis transferred to the other programmers. This occurs regardless of input pin
connections. Use of block inputsis 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.

Block Order (Read Only)

Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.
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Example

Figure 84 shows a Function Block Diagram using a SY NC 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
1/0 blocks required to compl ete this function are not shown.)

SPP4 1 FIDZ 2
sppl0 pid00z
NP G sF REF  WiSF
— NSE& AL — FFY AL4
— ASET STMR — TR ALz
— A0 STME — TRE
— *RSTRT  PTME — BIAS
SYNCE
— GHOLD  &HOLDI — ATI
— ARESET SRESET  READY = MDRQ MODE
— AHOLD AHOLD  HOLD — Bl BCO
— ARUN ARIUN RUNI |
i AATIS STOFI '
| L
SPP4 4 FIDS 5
sppl0g4 pid0d05
— HPGM P REF  WWSP b=
— NSE& AU b — FFY ALA b
o ASET STMR ke — TRV ALZ b
— )0 STME b — TRE
— ARSTRT  PTME b= — BIAS
L GHOLD  GHOLDI b - ATI b
L “RESET READY k- — MDRQ MODE k-
AHOLD  HOLD b — Bl BCo b
L *RUM RUHI b |
AR STOFI b

Figure 84 SYNC function block example
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TAHD Function Block

Description

The TAHD label standsfor Track and Hold. Thisblock is part of the Auxiliary category. It looks like this
graphically on the Control Builder.

TAHDR1 1

TC

ouT

Function

Provides an output that tracks the value of the input (X), when adigital input signal (TC) is On; or when
TC is OFF, holds output at last value of X.

« If TC=O0N, then: OUT = X (TRACK)
+ If TC = OFF, then: OUT = Last value of X (HOLD)

Input

TC = Track command signal, when turned ON.
X = Valueto 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.
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Example

Figure 85 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.

Signal from
Fadiation Pyrometer

Limit Switch

Limit Switch is closed
when billet is in sight
path of radiation Pyrometar

Output tracks input only
when billet is sighted

Figure 85 TAHD function block example
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TGFF Function Block

Description

The TGFF label stands for Toggle Flip-Flop. Thisblock is part of the Logic and Fast Logic categories. It
looks like this graphically on the Control Builder.

TEFF 1 TGFFA 1
e AT 010G auT OR —""'TDG\;T‘:'- ouT
= RESET == RESET

Fast Logic

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.

« OUT = ON when *"TOG changes from OFF to ON and the previous state of OUT was OFF.
« OUT = OFF when ~"TOG changes from OFF to ON and the previous state of OUT was ON.
+ 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.
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Example

Figure 86 shows a Function Block Diagram using a TGFF function block and how to tag the output.

Digital Signal Properties

F1 toggles DO2 alternately
On and OFF

Figure 86 TGFF function block example
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TOT Function Block

Description

The TOT label stands for Totalizer. Thisblock is part of the Calculations category. It looks like this
graphically on the Control Builder.

TOTA 1

= RFRE FREI foe=
L =
et BET

——

Accumulated Value

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 adigital
status output.

Separate digital enable and reset inputs are provided.

Accumulated value may increment from O to preset for increasing totals or decrement from the preset to 0
for decreasing totals.

Inputs
RPRE = Remote Preset Vaue in Engineering Units

EN = When the enable input is ON, the input value isintegrated to a preset value. (Vaue 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 0.

OUT = Accumulated value in engineering units.
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Block properties

Totalize Block Properties

~ Block

Humber IE ol

Order |2_

i

~Input Rate————— Prezet Trigger
Decreasing
[Fer Second 7] |
Increasing
~ Preset
Use Local & e 5 ID—
Use Remote

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the TOT function Block parameters to the desired value or selection that matches your
operating requirements. Table 70 describes the parameters and the value or selection.

Table 70 TOT configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Block Order N/A Execution Order Read Only. See
“Configure" Menu,
"Execution Order” to
change.
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 to 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 87 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

Fump F4

DI
0101 | |

Al

5

A.000
PUMP 4 TIME ON

TOT2 1

== RFRE FRE| je=
EN

FP4-RESET >—

RET

T== o)

FPUMP 4 CCLE COUNTER

UPDMN2 4

K ouTt

[ PACYCLES |
== RPRE  PRE| =

@ FAIL f=m

SHRTZ 2

Y

TOTZ 3

= RERE FRE[ e

e EH
TOTARST RET

Figure 87 TOT function block examples

L RET

== CNTDN
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TPO Function Block

Description

The TPO label stands for Time Proportional Output. Thisblock is part of the Loops category. It looks
like this graphically on the Control Builder.

TFO1 1

ulululu}

Function

Proportions the amount of ON time and OFF time of aDigital Output over a user defined cycle time.
+ OnTime=[cycletime* (IN - rangelo)] / (range hi - range 10)
+ OFF Time=cycletime- On Time

If On Time < minimum ON time, then On Time = 0.0

« |f OFF Time < minimum OFF time, then OFF Time = 0.0.

Input
Analog Input value in Percent (%)

Block properties

Time Proportioning Output Properties E3
e,
MNumber 2
Cancel |
Order IE
—Addre: Fange
Module ID _I:j Rangs Hi {100
Channel ID _I:j Range Lo ID
— Cycle Settings [seconds]
Iin OFf Time: ID
Cucle Time IZD in On Time ID

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the TPO function Block parameters to the desired value or selection that matches your
operating requirements. Table 71 describes the parameters and the value or selection.
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Table 71 TPO configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Address 1/0 Module 0 Address of selected I/O module Enter a value:
from 1to 16
Channel Channel on selected I/O Module Enter a value:
from 1to 4
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 3 Output Cycle Time 1 to 120 seconds
Default = 20
Min Off 4 Minimum OFF time to 15.0 seconds
Time Default = 0.0
Min On 5 Minimum ON time to 15.0 seconds
Time Default = 0.0
Example

Figure 88 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 aheater is used to control temperature. In the example the TPO output is used to activate a relay output
to control a heater.

AL 2
[y uj]
® FAIL o
FID1 1
F 0001
= REF WGP [
m— FFW ALA o
= TRW ALZ o
== TRC
— IS
S| AT
w MDRQ| MODE fo
— EC| BCO fo
TFOZ 3
1001

Figure 88 TPO function block example

262 UMCB800 Control Builder Function Block Reference Guide Release D
1/01




Function Blocks
TPSC (3POS) Function Block

TPSC (3POS) Function Block

Description

The TPSC (3POYS) label stands for Three Position Step Control operation. Thisblock is part of the Loops
category. It looks like this graphically on the Control Builder.

P

TRSCH 1
TRECO01

e B EF MISP fe

AL fi
amet TRW PLE S
= TRC
= BIAS
= S AT i

e MDRR] MODE e

BLO fem
0501 0602
Fanuvard Module Fevearse Maodule
and Channel # and Channel #

Function

Inputs

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 avalve 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.

PV = Process Variable Analog I nput value in Engineering Units
RSP = Remote Setpoint Analog Input value in Engineering Units or Percent
TRV = 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
M DRQI = External Mode request (typically connected to the MDRQO output of a MDSW function block.
0=No Change
1 = Manua Mode Request
2 = Auto Mode Request
4 =L ocal Mode Reguest
8 = Remote Mode Request
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Outputs

WSP = Working Setpoint in Engineering Units for monitoring
AL1=Alarm1 - Digital Signa
AL2 = Alarm 2 - Digital Signal
ATI = Autotune Indicator (ON = Autotune in Progress)
M ODE = 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
20 RSP Initialization Manual (See ATTENTION)
3.0 RSP Local Override (See ATTENTION)
4.0 LSPAUTO
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.

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 six tab cards

GENERAL
RSP
RANGE/LIMIT
TUNING
ACCUTUNE
ALARMS
MOTOR

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

It looks like this graphically on the Control Builder. Table 72 describes the parameters and the value or

selection.
TPSC Function Block Properties |
General I RSP I Range / LimitI Tuningl .-’-'-.u:-:utunel .-'f-.larmsl Motor I
— Block
M urnber IE Tag Mame ITF'S':':”:I2
Order I2 D' ezcriptar I
— Control — Start / Restart
I itial rmode IMan LSP j
Diirection IHeverse vI Fower up mode IMan L5F vI
SP tracking IN.:.ne vI Paower Lp aut IFaiIsafe vI
Failzafe out II:IZ vI
(] I Cancel |
Table 72 General tab configuration parameters
Properties Group Parameter Index # Parameter Value or Selection
Description
Block Order N/A Execution Order Read Only. See “Configure" Menu,
"Execution Order” to change.
Tag Name N/A 8 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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Properties Group Parameter Index # Parameter Value or Selection
Description
Start/Restart Initial Mode N/A Control Mode and MAN LSP - Manual control and last
Setpoint at local setpoint.
NEWSTART )
AUTO LSP - Automatic control and
Newstart is the first last local setpoint.
scan cycle following )
the cold start of the AUTO RSP - Automatic control and
controller remote setpoint.
Man LSPonly - Manual control and
local setpoint only.
Auto LSPonly - Automatic control
and local setpoint only*.
Auto RSPonly - Automatic control
and remote setpoint only*.
*These modes will override the
configured POWER UP MODE.
Power Up N/A Control Mode and MAN LSP - Manual control and last
Mode Setpoint at power up local setpoint.
AM LSP - Same control mode (auto
or manual) and last local setpoint.
AM LR - Same control mode (auto
or manual) and setpoint (local or
remote) as at power-down.
Power Up N/A Output at Power up LAST OUT - Same as at power
Out down.
FAILSAFE - Failsafe output value.
Failsafe out Failsafe 13 Failsafe Output Selections:
Output Value
0%
100 %
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RSP tab

It looks like this graphically on the Control Builder. Table 73 describes the parameters and the value or

selection.

TPSC Function Block Properties x|

General RSP | Range / LimitI Tuningl .t’-‘-.ccutunel .-’-‘«Iarmsl Fatar I

— Remate Setpoint Source and Units

" Use RSP Input [%)

" Use LSF2 [EL]

— FRatio / Biaz [apply to RSP [nput, not LSPZ2)
% Mo Ratio or Bias
' Use Local BIAS >
' Use BIAS input

Local Bias walue [EU] ID
Fiatio I'I

o ]

Cancel |

Table 73 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 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 38 Local bias value in Enter local bias value
Value (EU) engineering units —99999 to 99999
Ratio 37 Gain value for Ratio PID —20to +20
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RANGE/LIMIT tab

It looks like this graphically on the Control Builder. Table 74 describes the parameters and the value or
selection.

TPSC Function Block Properties
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Table 74 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 4 characters
DEV Bar N/A Deviation Bar Range on the —99999 to 99999
Range (EU) Operator Interface
Limiting SP High 10 Setpoint High Limit Value - —99999 to 99999
Limit prevents the local and remote
setpoints from going above the
value set here.
SP Low 11 Setpoint Low Limit Value - prevents | —99999 to 99999
Limit the local and remote setpoints from
going below the value set here.
Out High 25 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 26 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 34 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 35 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
It looks like this graphically on the Control Builder. Table 75 describes the parameters and the value or
selection.
TP5C Function Block Properties
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Table 75 Tuning tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Tuning Constants Prop Band 0 Proportional Band (PB) - is the 0.1 to 1000
PB1 or percentage of the range of the
Gainl measured variable for which a
proportional controller will produce
a 100 % change in its output.
or
Gain 29 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 Resetl controller’s output according to both
or or the size of the deviation (SP-PV)
Repeats per 31 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 Ratel controller’s output whenever the minutes
or deviation is changing; and affects it 0 =OFF
30 more when the deviation is
Rate2 changing faster.
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ACCUTUNE tab

It looks like this graphically on the Control Builder. Table 76 describes the parameters and the value or

selection.

TPSC Function Block Properties

Generall RSP | Hangex’LimitI Tuning  Accutune |.t'-‘~larms| A ator |

Accutune Type

™ On Demand

[ Enable Fuzzy Overshoot Suppression

o= ]

Cancel

Table 76 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
it identifies the process, calculates
the tuning constants, and begins
TPSC control with the correct
tuning parameters.

select

¥ Enable Fuzzy Overzshoot Suppreszior:

Click on block to select

an overshoot.

tuning.

27 Fuzzy Overshoot Suppression minimizes overshoot after a
setpoint change or a process disturbance.

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

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
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ALARMS tab

It looks like this graphically on the Control Builder. Table 77 describes the parameters and the value or
selection.

TPSC Function Block Properties

NoAlsm 2
o lom

Mo dlarm |_

NoAlom
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Table 77 Alarms tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Alarm 1 Setpoint 1 14 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 15 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 16 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 17 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 % 22 Alarm Hysteresis in % 0%to5%
Hysteresis
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MOTOR tab

It looks like this graphically on the Control Builder. Three Position Step control is accomplished by
assigning the motor control relays physical address under this tab. Table 78 describes the parameters and
the value or selection.

TPSC Function Block Properties

Example
P
TPSC Function Block Properties
Fanuard I‘u1du|e Feverse Module
and Channel # and Channel #
ul=inh ogoz

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 78 Motor tab configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Forward Relay Module 41 Module Number for 1to 16
Output Forward Motor Direction

Channel Channel Number for lto4

Forward Motor Direction

Reverse Relay Module 42 Module Number for 1to 16
Output Reverse Motor Direction
Channel Channel Number for lto 4

Reverse Motor Direction

Motor Data Deadband 43 Deadband is an 0.5%to5%
(%) adjustable gap in which
neither output operates
Traverse N/A Motor Travel Time - the 0 to 1800 seconds
Time (sec) time it takes the motor to

travel from 0 % to 100 %

Example

Figure 89 shows a Function Block Diagram using a TPSC function block

3 position step control (without slidewire feedback) is accomplished by
assigning the motor control relays physical address under the Motor tab
section of the block configuration. See example below:

Note Motor-Relay Output Module &
Channel # assignment:

0601- Forward motor direction

0602 - Reverse motor direction

Figure 89 TPSC function block example
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TRIG Function Block

Description

The TRIG label stands for Trigger or “One Shot” operation. Thisblock is part of the Logic and Fast
Logic categories. It looks like this graphically on the Control Builder.

TRI%1 1 TRIG1 1
OR =
- . \i
= /]\ OUT b % /I\ ouT
Fast Logic

Function

Turnsalogic output (OUT) ON for one logic scan cycle, when alogic input (X) goes from OFF to ON.
« If X = ON and previous value of X was OFF, then: OUT = ON (one scan)
+ 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.
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Example

Figure 90 shows a Function Block Diagram using a TRIG function block. An OFF delay timer block output
isON aslong asthe RST input islogic 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

TRIG1 4
DIG 2 ANDG 3 aFDT2 &

0601 -| |- N, _ & T%'-DUT RST S5

Timing Diagram

[ TIMDLYZ |

- ] - AND4 output
0802 - |- N,

TRIG1 output H

OFDT2 output : Off delay

FPeriodicTimer OFF Delay Timer

Digital Variable PTMRS 1 OFDTS -]
TIMR-RST = RST EVENT RST 5,

[ TIMDLYE ]

Figure 90 TRIG function block example
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UPDN Function Block

Description

The UPDN label standsfor UP/DOWN Counter. Thisblock is part of the Counters/Timers category. It
looks like this graphically on the Control Builder.

UFDM1 1

. W OUT fe=
== RFRE FREI je==
= RET

== CHTDN

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, alogic 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

X = 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

Up/Down Counter Properties |

— Black, ITI
Humber |2 E |
ance |
Order |2
— Presets

Local Preset IE

Usze Remate Preset [

Double click on the function block to access the function block properties dialog box.
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Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters
Y ou must configure the UPDN function Block parameters to the desired val ue or selection that matches

your operating requirements. Table 79 describes the parameters and the value or selection.

Table 79 Up/down configuration parameters

Properties Group Parameter Index # Parameter Description Value or Selection
Presets Local 0 Local Preset 1 to 99999
Preset
1 On selects remote preset Click on Box to select
Use Femaote Preset [

Example

Figure 91 shows a Function Block Diagram using a UPDN function block. This example uses a Totalizer
function block as aretentive timer. If afixed 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
PUMP 4 TIME ON

Fump F4

Dl
adod -] |-

5

TOTZ

== RFRE
EHN

RET

1

FREI

_|_—[ PATIMEON ]

FPUMP 4 CYCLE COUNTER

P4RESET >—
UFDH2
S
== RPRE
I RST
== CHTDN

4

oauTt
FREI

[ PACYELES |

Figure 91 UPDN function block example
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VLIM Function Block

Description

The VLIM label standsfor Velocity (Rate) Limiter. Thisblock is part of the Auxiliary category. It looks
like this graphically on the Control Builder.

LI 1

e EM HL
N

ouT

Function

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.

« If EN = OFF or system state = NEWSTART*, then:
OUT =X,
L = OFF,
H = OFF.

« If EN =ON and OUT < X, then:
OUT movestoward X at Increasing RATE limit,
L = OFF,
H = ON until OUT = X.

« If EN =ON and OUT > X, then:
OUT movestoward X at Decreasing RATE,
L =ON until OUT =X,
H = OFF.

* Newstart isthe first scan cycle following the cold start of the controller.

Input
X = Anaog Vaue (Primary Input)
EN = Enable Input command
Output
OUT = Rate Limited Input Value
H = High Rate alarm indication
L = Low Rate alarm indication
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Block properties

Yelocity Limiter Properties x| |

— Block Ok
Murmber |—I
Order Cancel |
— Rate Limitz

Decreazing ElLL/min

|2_
IE_

Increazing IEI ELl/min
IEI

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure”

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the VLIM function Block parametersto the desired value or selection that matches
your operating requirements. Table 80 describes the parameters and the value or selection.

Table 80 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 92 showsa 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 isON (1).

INFUT

1 Output
LI 1

EHABLE . EN ¢ Hl= INCREMENT RATE ACTIVE
DECREMENT RATE ACTIVE

L from

§
ouTPUT

OUTPUT = INPUT when disabled

Input

Figure 92 VLIM function block example
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WCON Function Block

Description

The WCON label stands for Write Constant. This block is part of the Auxiliary category. It looks like this
graphically on the Control Builder.

WMICONA 1

s
== EM

Function

Writes the numerical value of selected configuration parameter to a given control 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 “ Write Constant Properties’ dialog box.

+ If EN isON, change the selected parameter to the value of X.

Input
X = Value to be written (invalid for parameters of type other than BOOL or REAL)

EN = Enable command

Block properties

wite Constant |

—Block Ok I
Hurnber |2
Cancel |
Order IE
— T arget Block

Block [0 |
[ndesx II]_

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

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the WCON function Block parameters to the desired value or selection that matches
your operating requirements. Table 81 describes the parameters and the value or selection.
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Table 81 Write configuration data

Properties Group Parameter Index # Parameter Description Value or Selection
Set Write Block N/A Number of control block that 1to 250
Parameters Number contains desired configuration
parameter
Parameter N/A Index number of configuration Select the index number
Index # parameter to be modified of the required
parameter from the
specific function block
reference data

Example
Figure 93 shows a Function Block Diagram using a WCON function block to write a new On Delay Timer,
time delay value.
Target Block
Block 2
LN o Index #0
> ONDTZ 1
_TMRPRSET o= X St o
e .
T- EH ;
RCPLOAD
Write Constant

—Block oK I
Murmber |2

Cancel |
Crder IE

— Target Block

Block I':I
Index IEI

Figure 93 WCON function block example
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WTUN Function Block

Description

Functio

The WTUN label stands for Write Tuning Constants. This block is part of the Loops category. It looks
like this graphically on the Control Builder.

MITUHA 1

e GAIN
wme= REET
me RATE

e EN

n

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.

« If EN 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 = Valuefor 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.

Target block number

Wiite Tune Constants - WT_.. B3

Target Block MNumber

[

Cancel |
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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 1 to 248.

Example

Figure 94 shows a Function Block Diagram using a WTUN function block to write Tuning Parametersto a
PID function block.

Target Block
Block 5

WMIT LKA 1 '

B FIDS 5
GAIN N S
GAIN PIDOOS
RESET RSET
m= RSP wsP

et
RATE
RATE e FFW AL fm
I—- EH

RCF LOALD = TRW ALZ fomm

= TRE

me BIAS
=11 ATI fem

Write Tune Constants - WT... |
e PMDRQ] MODE feim

T arget Block Mumber = BCI BCO

E ¥
(] I Cancel

Figure 94 WTUN function block example
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WVAR Function Block

Description
The WVAR label standsfor Write Variable. Thisblock is part of the Auxiliary category. It looks like this
graphically on the Control Builder.

nnSARz2 2

-

= EN

Function

Writes a new value to a selected Variable number.

Select the target variable number from the specific function block reference data and enter it in the
appropriate field in the “ Write Variable Number” dialog box.

« If EN isON, then the Variable selected is set to the value of X.(For example: X = a constant val ue)

Inputs
X = Value to be written to the selected variable

EN = Enable command

Target write variable number

Write Yariable Humber - 'wY... |

Y ariable Murmber

| 0
Canicel |

Double click on the function block to access the “Write Variable Number” dialog box.

Enter the Target Variable number in the appropriate field. Selections are from 1 to 150.

Release D UMCB800 Control Builder Function Block Reference Guide 287
1/01



Function Blocks
WVAR Function Block

Example

Figure 95 shows two examples of Function Block Diagrams using a WV AR function block.

Digital Variable loaded

Constant [l . .
via Recipe
A E— “WARIABLE > Output = ON for 1 scan
— EN
Loop
to
Auto
Using a Write Variable to write O (OFF) to adigita
variable after being set to 1, (ON) by arecipe. Digital
variable is ON for one scan cycle
I |
SPPA 1
SPPOO
PP MARODS e o NPGM SF m
i = NSEG ALK b
i = ASET STMR b
bommmmmmmmmmmmmmo oo : - AIOG STME b
i @=*RSTRT  PTME b=
ST ; i o= GHOLD  GHOLDI fom
sevesaa 3 s , e *RESET  READY fem
Fe————ri kS = ~HOLD HOLDI b
CYCTIME fem — = EN RN RUNI ks
CTCMINS - AD STOPI fem
NEWSTART - ¢ & ¥
RESTART fem
ALM_ACTIY f
ALM_UHACK (e Write Wariable Number - W ___
HIi Tt
A YYariable Mumber
HITEMF fesm 5
COMFAIL fess
BAD_BLOCK km Cancel |
OFF_LINE fem
TIME_OFF b
On a Cold Start, thiswill load Setpoint Program #25 into the SPP block
Figure 95 WVAR function block examples
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XFR Function Block

Description

The XFR label stands for Bumpless Analog Transfer Switch. Thisblock is part of the Sgnal Selectors
category. It looks like this graphically on the Control Builder.

XFR1 1

Function

Provide “bumpless’ switching between two analog input values (X, Y) that istriggered by adigital 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) isset by YRATE and XRATE
configuration values, respectively.

+ If SY isswitched to ON, then: OUT changesto Y valueat YRATE.
« If SY isswitched to OFF, then: OUT changesto X valueat XRATE.
« 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 = Switchto Y command digital signal
Output

OUT = Selected Vaue

Block properties

Bumpless Analog XFR Switch - Properties E
— Block oK
MHumber |2 |—I

Ordles I_E Cancel
— Tranzfer Rates

Transfer to ¥ Fate I':I E L Arriify
Transfer to ¥ Fate I':I E Ll Ariify

Double click on the function block to access the function block properties dialog box.
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Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’

menu and arrange the order to suit your control strategy.

Configuration parameters

Y ou must configure the XFR function block parameters to the desired value or selection that matches your
operating requirements. Table 82 describes the parameters and the value or selection.

Table 82 XFR switch configuration data

Properties Group Parameter Index # Parameter Description Value or Selection
Set Transfer Rates Transferto X | 0 Rate at which output changes 0 to 99999
Rate from Y to X in engineering units Must be setat>=10
per minute
Transferto Y 1 Rate at which output changes 0 to 99999
Rate from X to Y in engineering units Must be setat >=0
per minute
Example

Figure 96 shows a Function Block Diagram using a XFR function block. It shows atypical switch action
for a XFR function block.

EY I—l- —————— ON
| *SY —I | OFF

KFRA 1
= AT
— T X

s ouT \/

YRATE XRATE
auT Y
TIME
Figure 96 XFR function block example
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XOR Function Block

Description

The XOR label stands for the Exclusive OR Boolean operation. This block is part of the Logic and Fast
Logic categories. It looks like this graphically on the Control Builder.

Z0OR1 1 XORA 1
X o L. OuT OR X, _ L. OUT

v 5

Fast Logic

Function

Turnsadigital output signal (OUT) ON if only one of two digital input signals (X, Y) is ON. Otherwise,
the output is OFF.

« If X=0OFFandY = ON, then: OUT = ON.
« If X=0ONandY = OFF, then: OUT = ON.
« IfX=0ONandY =ON, or X =0OFF 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.

Block Order (Read Only)
Y ou can change the assigned execution order number by selecting “Execution Order” in the “ Configure’
menu and arrange the order to suit your control strategy.

Example

Figure 97 shows a Function Block Diagram using a XOR function block. In the example, if pressure input
1lor2ishighorlow, flowisdisabled. If only one pressureinput is ON, flow is enabled.

Pressune 1
Flcnne

D2 2
o000 - |-

XORA 1 Do4 4
L L. oo

DIz 3
o000 - |-

Fresgune 2

Figure 97 XOR function block example
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2AND, 30
20R, 172

3-mode control, 185

4ADD, 12
4AND, 32
4AMUL, 154
40R, 174
4SUB, 248

8AND, 34
8Dl, 80
8DO0, 86
80R, 176

ABS, 9

Absolute Vaue, 9

Accutune, 196

Accutune Type, 55, 272

ADD, 11

Addition Mathematical Operation (2 Inputs), 11
Addition Mathematical Operation (4 Inputs), 12
Al, 14

Alarm 1 Setpoint 1 Type, 28, 57, 170, 198, 274
Alarm 1 Setpoint 1 Value, 28, 57, 170, 198, 274
Alarm 1 Setpoint 2 Type, 28, 57, 170, 198, 274
Alarm 1 Setpoint 2 Value, 28, 57, 170, 198, 274
Alarm 2 Setpoint 1 Type, 28, 57, 170, 198, 274
Alarm 2 Setpoint 1 Value, 28, 57, 170, 198, 274
Alarm 2 Setpoint 2 Type, 28, 57, 170, 198, 274
Alarm 2 Setpoint 2 Value, 28, 57, 170, 198, 274
Alarm Action Type, 22

Alarm Active, 38, 100

Alarm Hysteresis, 274

Alarm Hysteresisin %, 28, 170, 198, 274
Alarm Hysteresisin EU, 57

Alarm Setpoint, 22

Alarm Type Function, 20

Alarm unacknowledge, 38, 100

Algorithm, 47, 189

ALM, 20

ALM ACTIV, 38

ALMUNACK, 38

Index

AMB, 24

Anaog Alarm, 20

Anaog Input, 14

Analog Output, 36

Analog Switch, 250

Analog System Status, 38

AND Boolean function (2 Inputs), 30
AND Boolean function (4 Inputs), 32
AND Boolean function (8 Inputs), 34
anti-sooting feature, 59, 76

AO, 36

ASYS, 38

Auto/Manual Bias, 24

Automatic Output mode, 141

Autotune Command, 117

Autotune Indicator, 45

Autotuning Output High Limit Value, 269
Autotuning Output Low Limit Value, 269
Auxiliary Setpoint, 241

Averaging Period, 62

B—

Back Calculation Input, 186

Back Calculation Input Vaue, 45
Bad Block, 38, 100

BAD BLOCK, 38

BCD, 39

Bias, 16, 223

Bias Constant, 223

Binary Coded Decimal Trandlator, 39
bit packed number, 128

BOOL, 41

Breakpoints, 90, 92

Bumpless Analog Transfer Switch, 289
Burnout Check, 16

—C—

Calculated Dewpoint, 45

Calculated Dewpoint Output, 75

Calculated Percent Carbon Output, 75

CARB, 44

Carbon Potential, 44

Carbon Probe, 44

Carbon Probe Manufacturer, 76

Carbon Probe Vendor, 59

Cascade control, 201

CAVG, 61

Channel Number for Forward Motor Direction, 276
Channel Number for Reverse Motor Direction, 276
CMPR, 64

CO Properties, 59, 76

cold start, 61

Communications Failure, 38, 100
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Comparison Calculation, 64
Configure Modbus Slave, 131
Continuous Average, 61

Control Action, 47, 165, 189, 265
Control Algorithm, 47, 189

Control Mode and Setpoint at NEWSTART, 25, 165, 190,

266

Control Mode and Setpoint at power up, 25, 165, 190, 266

Control Setpoint High Limit, 75

Controlled Restart after Power Loss, 236

Cycle Time, 38
CYCMINS, 38
CYCTIME, 38

DC, 65

DCMP, 70

Deadband, 276

Decimal Places, 26, 51, 168, 193, 269
Decrease Rate Limit, 282
Delay Time, 159, 161

Delta pressure bias, 151

Delta pressure scaler, 151
DENC, 73

Derivative (D), 185

DEV Bar Range (EVU), 51
Deviation Compare, 70
Device Control, 65

DEWP, 75

Dewpoint Calculation, 75

DI, 78

Differential pressure input, 149
Digital Encoder, 73

Digital Input, 78

Digital Output, 84

Digital Switch, 89

DIV, 83

Division Mathematical operation, 83
DO, 84

Dropoff, 244

DSLIMIT, 38

DSW, 89

DUPA, 189

DUPB, 189

Duplex control, 200

Edit Output Pins, 132

Eight Digital Outputs, 86

Eight Discrete Inputs, 80
Engineering unit descriptor, 231
Engineering units for display, 269
Equation Field, 43, 124

Error list, 43, 124

Exclusive OR, 291

External Mode, 45

—F—

Failsafe, 16

Failsafe Out, 25, 165, 190

Failsafe Output Selection, 25, 165
Failsafe Output Value, 48, 190, 266
Failsafe Rules, 16

Failsafe Setpoint Value, 231
Failsafe Setpoints, 239

Fast Logic Status Block (FSY'S), 100
Fast Logic system status block, 100
Fastforward, 229

Feedforward, 44

Feedforward Gain, 195
Feed-Forward Gain, 53
Feedforward value in percent, 44, 185
FGEN, 90

FI, 94

Filter Time (sec, 16

Filter Time Constant, 215

FLOW TOTALIZATION, 260
Force Bumpless Transfer, 117
Forward Relay Output, 276
Four-Selector Switch, 97

Free Form Logic, 41

Free Form Math, 122

Freguency Input, 94

FSS, 97

FSY S Function Block, 100

FSY S System Monitoring, 100
Function Block by Category, 2
Function Block Groups, 2

Function Generator - 10 Segment, 90
Furnace Factor, 59, 76

Furnace Properties, 76

Fuzzy Overshoot Suppression, 55, 196, 272

—G—

Gain, 52, 195, 271

Gas mass flow, 149

GENERAL TAB, 46

GHOLD, 228, 229

guaranteed Hold, 246

Guaranteed soak hold, 228
Guaranteed soak hold indication, 228

—H-—

Hand/Off/Auto Switch, 105

HI TEMP, 38

High limit value, 102

High Low limiter, 101

High Monitor, 103

High Range Vaue, 15, 37, 262
High Rate Direction, 215

High Rate of Change setpoint, 215
High Selector, 110

External Mode request, 186 HLLM, 101
External Mode Request, 24, 162 HMON, 103
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HOA, 105

HSEL, 110

HWOK, 38

Hysteresis, 22, 104, 116, 165, 215

Increase Rate Limit, 282

Initial Mode, 25, 48, 165, 190, 266
Input rate, 259

Input Type and Range, 15

Input Types and Ranges, 17
Integral (1), 185

.
Jog, 228
K-
K - Multiplier (scaling) constant, 223
41—
Lag Time (min), 113
Latch, 120
LATCH, 22

Latch Command Digital signal, 120
LDLG, 112

Lead Time (min), 113
Lead/Lag, 112

Limiting, 269

LMON, 115

Local BiasVaue (EU, 191
Local Bias Vaue (EU), 49, 267
Local Preset, 220, 259, 280
Local Preset Value, 259

Local Setpoint, 22

Local Setpoint mode, 141
Logic Functions, 43

Logic Operations, 43

Loop Switch, 117

Low Battery, 38, 100

Low Dropoff Value, 151

Low limit value, 102

Low Monitor, 115

Low Range Value, 15, 37, 262
Low Rate Direction, 215

Low Rate of Change setpoint, 215
Low Selector, 119

Low Temperature Limit, 59, 76
LOWBTRY, 38

LPSW, 117

LSEL, 119

LTCH, 120

Mass Flow Calculation, 149
MATH, 122

Math Functions, 124

Math Operations, 124

MBR, 126

MBS, 130

MBW, 137

MDFL, 143

MDSW, 141
Min-Max-Average-Sum, 145
MMA, 145

Modbus Read, 126

Modbus Slave, 130

Modbus Write, 137

Mode Flag, 143

Mode Request Output, 141
Mode Switch, 141

Mode switching, 141
Module Number for Forward Motor Direction, 276
Module Number for Reverse Motor Direction, 276
Motor Data, 276

Motor Travel Time, 276
MSF, 149

MSTR FAIL, 38, 100

MUL, 152

Multiplication Mathematical operation (2 Inputs), 152
Multiplication Mathematical Operation (4Inputs), 154

—N—

NEG, 156

Negate, 156

Newstart, 25, 100, 165
NEWSTART, 38

NOT, 157

NOT Boolean logic function, 157

—O-—

02 Probe Manufacturer, 59, 76

OFDT, 160

Off Delay Timer, 160

Off Line, 100

ON DELAY, 22

On Dédlay Timer, 158

ON/OFF, 162

On/Off Control function, 162

ONDT, 158

OR (2 Inputs) Boolean logic function, 172
OR (4 Inputs) Boolean logic function, 174
OR (8 Inputs) Boolean logic function, 176
Crifice constant, 151

Output at Power up, 25, 48, 190, 266
Output Cycle Time, 262

Output High Limit Value, 51, 193

Output Hysteresis, 165

Output Low Limit Value, 51, 193

M- Output Track Command, 44
Output Track Command [ON,OFF], 186, 263
Manual Output mode, 141 :
Manual Reset, 53, 195 Output Track value in Percent, 44, 186, 263
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Oxygen Sensor Input, 75

P, Q-

Parameter Index, 209

Parameter Index#, 284

PB, 179

Percent Carbon Monoxide, 44, 75
Percent Hydrogen, 59, 76

Period, 206

Periodic Timer, 205

PI, 182

PID, 185

PID A, 47,189

PID agorithm, 44

PID B, 47, 189

PID Configuration, 199

Positive Edge Detect Count Input, 279
Power up Mode, 25, 165

Power Up Mode, 48, 190, 266

Power Up Out, 25, 48, 190, 266
Preload, 219

Preset Multiple Registers, 135, 139
Preset Single Registers, 135, 139
Preset Trigger, 259

Pressure bias, 151

Pressure scaler, 151

Probe temperature units, 59, 76
Process Variable Analog Input, 185
Prop Band, 195

Proportiona (P), 185

Proportional Band (PB), 52, 195, 271
Proportional, Integral, Derivative, 185
PT, 205

Pulse Input, 182

Pushbutton, 179

Pushbutton function display, 179
Pushbutton Function Group Configuration, 180
Pushbutton Function Groups, 180

PV High Range Value, 26, 51, 168, 193, 269
PV Low Range Value, 26, 51, 168, 193, 269

—R—

Range Hi, 37

Range Low, 37

RATE action, 53, 195, 271
Rate Minutes, 53, 195, 271
Rate of Change, 214

Ratio, 49, 191, 267

Ratio control, 202
Ratio/Bias, 49, 191, 267

Register datatype, 132

Register Data Type, 128

Relative Humidity, 212

Remote Bias value for Ratio PID, 44, 186
remote preset, 220, 280

Remote Preset, 219, 259

Remote Setpoint Analog Input, 44, 185
Remote Setpoint mode, 141

Remote Setpoint selection, 22

Remote Setpoint Source and Units, 49, 166, 191, 267

Repeats per Minute, 195, 271
Repeats/minute, 53

RESET, 228

RESET (Integral Time), 195, 271
Reset Minutes, 53, 195, 271
RESET(Integral Time), 53
Reset/Cycle, 206

Resettable Timer, 219

restart, 228

Restart, 100, 229

RESTART, 38

Restart Scenario, 230
Reverse Relay Output, 276
RH, 212

ROC, 214

Rotary Switch, 217

RSW, 217

RTMR, 219

Scale and Bias, 222

Scale Factor, 223

SCB, 222

Sensor |nput, 44

Setpoint High Limit Value, 26, 51, 168, 193, 269
Setpoint Low Limit Value, 26, 51, 168, 193, 269
Setpoint Programmer, 227

Setpoint Programming Events, 224

setpoint ramp/soak program, 227

Setpoint Rate Down value, 51, 168, 193, 269
Setpoint Rate Up value, 51, 168, 193, 269
Setpoint Scheduler, 237

Setpoint Scheduler State Flags, 245

Setpoint Scheduler State Switch, 246
Setpoint Tracking, 47, 165, 189, 265

SPEV, 224

SPP, 227

SPS, 237

SPSA, 241

SQRT, 243

Square Root, 243

RCON, 208 Square root extraction, 149

RCP, 210 Start/Restart, 25, 48, 165, 266

Read Coil Status, 128, 133 State Switch, 246

Read Constant Parameter Data, 208 STFL, 245

Read Holding Reg, 128 STSW, 246

Read Input Registers, 128, 133 SUB, 247

Read Input Status, 128, 133 Subtraction mathematical operation (2 Inputs), 247

Recipe Selector, 210 Subtraction mathematical operation (4 Inputs), 248
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SW, 250

Switch Inputs, 186
SWO, 117

SYNC, 252
Synchronize, 252

TAHD, 254

Tuning Constants, 52, 195, 271
tuning set 1, 195
tuning set 2, 195

—U—

Units, 51, 193
Unlatch Command Digital signal, 120
UP/DOWN Counter, 279

Target Block Number, 286 UPDN, 279

Temperature bias, 151

Temperature Probe, 44 /-
Temperature scaler, 151

TGFF, 256 Velocity (Rate) Limiter, 281

Three Position Step Control, 263 VLIM, 281

Time Constants, 113

Time delay, 159, 161

TIME OFF, 38 —W-
Time Proportional Output, 261

Time/Cycle, 206 macr:rg’\slta;%g '

Toggle Flip-Flop, 256 Working Setpoint in Engineering Units, 45
Token, 122 Write Constant, 283

TOT, 258 Write Tuning Constants, 285

F;g“;gi 258 Write Variable, 287

TPSC (3F0S), 263 w;l_tm/azrg a5bl e Number, 287

Track and Hold, 254 WVAR. 287

Transfer Rates, 290 '

Traverse Time, 276

TRIG, 277 _X’ Yv Z—
Trigger or “One Shot”, 277

TSTMODE, 38 ;g’; 22?;1

Tune Set 1, 117 '

Tune Set 2, 117
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