Chapter 24  Valve on Wall

Water Flow Lab

The Water Flow Lab uses city water in a % in pipe as a source to control flow of the water. The
valve was purchased commercially and includes a flow transmitter. Both signals are 4-20 mA.
Industrial air is required to power the water valve. The cost of the assembly is about $1500.
Two were installed in the room.

Purpose of the Lab — This lab was designed many years ago to give students in the PLC
course(s) first-hand experience in implementing a PID loop. The PLC used has been the A-B
compact logix processor. The lab provides experience developing the start-up sequence used to
program the PID algorithm and the development of an HMI for use in industry.

Materials - The system includes a flow transmitter and control valve.
Cost — The cost is in the range of $1500.

Benefit — The benefit of the lab include the training of students in the commissioning of the PID
algorithm as well as programming of a single-loop system.

Challenges — This lab has recently been re-built after an accident in the compressed air system.
Water was introduced into the air system destroying the I/P (current to pressure) transducer.
These units were completely replaced and the systems re-built with the new I/P components.

Flow Valve on Wall

There are two of these systems in the lab. They may be used by two different groups with
cabling shared between the groups who share the cable from the valve assembly. The course
served is the advanced PLC or Mechatronics Il course. A main advantage of this system is that
tuning is done manually with stability problems occurring if the valve is not tuned precisely.
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Stability/instability problems can be experienced in this lab by slight changes in the tuning
variables. Also, the splash guard and catch basin are extremely important in that the flow can
reach 90 gpm from this valve. Yes, a lot of water.

The following is a bill of material to construct the flow valve system shown below.

Quantity | Item Description _UnitPrice | Amount

~1.00 FLO-7104 3/4"  |FLOW-TEKBALL VALVE 316SSFULL |
PORT, NPT ENDS WITH MOUNTING
BRACKET AND COUPLING

1.00 MAX-UT-26-DA DOUBLE ACTING PNUEMATIC 1,268.00 1,268.00
ACTUATOR PN UT26
1.00 ACC-A51236AT ACCORD 4-20mA POSTIONER P/N

| A51236AT SAME AS A51136AT
W/BEACON COMPLETELY ASSEMBLED
AND TESTED

1.00 MAR-M1FR2NHFM |0-120 PSIREGULATOR 5 MICRON P/N
M1FR2NHFM
COMPLETE CONTROL VALVE
| ASSEMBLY MOUNTED AND TESTED ‘
WITH PRESURE GUAGES PER
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Signet 515 Rotor-X Paddlewheel Flow Sensors

Standard
Sensor
[with red cap)

Integral
Sensor

+GF+
Features

* Operating range 0.3 to
&mfs [1to 20 ft/s)

* Wide turndown ratio

Fig. 19-19 The A-B PLC shown
controlling the Flow Valve

‘-} * Simple, economical
'L design
* Installs into pipe sizes
DN15 to DN900
['2t0 36 in.)

* Self-powered/no
external power required

Wet-Tap

Sensor * Test certificate included

for -X0, -X1

The flow sensor is a paddle wheel placed in the flow of water. There is a calibrated readout for
the flow meter that displays the flow in gallons per minute.

Dimensions

515 Standard
Mount Sensor

'y n
53.3 mm/ ‘
21in. [_JI' _IH:JI]
L — X0
thru
26T mm/ __, .
1.05 in. xz
Fipe Range
Yatodin.: -X0 =104 mm (4.7 in.)
StoBin.: -X1=137Tmm (5.4 in.)

10in. and up: -X2= 213 mm [8.4 in.]

Specifications
General
Operating Range:

0.3 to é m/s (1 to 20 ft/s]
Pipe Size Range:

DN15 to DN900 (¥ to 36 in ]
Linearity:

£1% of max. range @ 25 °C (77 °F)
Repeatability:

+0.5% of max. range @ 25 °C (77 °F]
Min. Reynolds Number Required: 4500

Ch 24 Valve on Wall 3



System Overview

Panel Mount

Signet 8550
Flow
Instrument
[Includes
mounting
bracket and
panel gasket)

IPipe. Tank, Wall Mount

Signet 8550
Flow Transmitter

Integral Mount

Signet 8550
Flow Transmitter

Signet Universal

Signet Integral

2000 2552
2100

2000 2552
2100

3-8512-XX

Adapter Kit (3-8050) @ @ Adapter Kit [3-8051] W
|sold separately] [sold separately]

Signet Flow Sensor Signet Flow Sensor ~ AB& Signet Integral

[sold separatelyl [sold separately] ﬂ] [ Mount Flow Sensor

515 2507 2540 515 2507 2540 [sold separately]

525 2536 2551 525 2536 2551 3-8510-XX

s EEE

Signet Fittings
[sold separately]

b
5 e &

Allen-Bradley Analog Inputs and Outputs

CE @

LISTED
MEASURING ECURMENT
)

Wiring diagrams for the card as well as the engineering range of the input and output channels
are found on the next two pages.

Vin1e @
vilini- @ _
lind+ @ _
Vinis ®
Vilin3- _
lin3+ ®
ANLG Com
Vout1+ Z
lout 1+ || |5¢)

6

DANGER
Dbl Feircas PTH Uikt Dot
Unke: Ak NovHicai.

Vind+

. Vino+
Vin1s

VAin0.-

Viin1 | Ain 0+

lind+

- lin 0 +
lind+

Vina+

- Vin2+
Vin3+

Vilin2-

Viin2-
Viin 3-

lin 2+

lin2+

lin3+

ANLG

ANLG Com
Vout 0+

ANLG
Com

Voutl+

| Com |
Voout +

lout0+

loutd+

| outd +

Eman Mjazni b Lier s

Unitded Laded §efmdfer

Fermury draiy Ibdue
fil4RI0FR
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Vin 1+
V/lin 1-
lin 1+
Vin 3+
V/lin 3-
lin 3+
ANLG Com
Vout 1+

lout 1+

Vin O+

V/lin 0-

lin O+
mé Xliwlci’t\:er I I

V/lin 2-

lin 2+

ANLG Com

Vout 0+ Flow
/_<< Valve
lout O+

OOOOO0000
OOQOOONQO

The wiring diagram of the card is shown above. The input and output range of the 4-20 mA
engineering units can be found by looking up the accuracy of the signals. Both have a range of 0
mA to 21 mA — 0 to 32640 decimal range. So, 4 mA would be 6217 (32640/21)*4 and 20 mA
would be 31085. Our range for the raw input and output then is 6217 — 31085.

General* | Connection | |nput Configuration I Cutpuit D:unfiguratiu:un|

Requested Packet Interval (RPI): BOO] ms(1.0-750.0)

[T Inhibit Module
Maijor Fault On Controller ¥ Connection Fails While in Bun Mode

Maodule Fault

General® I I:::unnectiu:un| Input Configuration | Qutput Configuration

Channel | Enable
0 I
1 [l
2 [l
3 [

General® I Connection I Input Configuration | Dutput Configuration |_

Channel | Enable
0 I
[

1
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Using the CompactLogix PID Block with RSView ME

The PID algorithm will be introduced in an application using the CompactLogix hardware and
software to provide control of the same valve used in the SLC programming experiences. The
graphical operator interface will be upgraded to the newer RSView ME operator interface.

Configurea PID Instruction

After you enter the PID instruction and spedfy the PID structure, you use the
configuration tabs to spedfy how the PID instruction should fun ction.

PID -
— Proportional Integral DenvatipE

FID =
Proceszs Variable PNy
Tieback 7
Confrol Variable 7
FID Mazter Loop 7
|rhold Eit ?
|rhold ' alus 7
Setpoint I
Process Variable 7
Clutput % K

| g Clickhere to configure the PID
instruction

Inclusion of the data tag to create the list shown above. The PID algorithm uses these data tags
to calculate and control a PID block. For instance, the PV value for the block is mypid.Pv. The
SP or setpoint is mypid.SP. The example screens that follow show the newer IF4XOF2F/A card and
are used to set up the scaling for the present system in the lab.

Controller Organizer

* X

ontroller Test

| Controller Tags

-3 Controller Fault Handler
w27 Power-Up Handler
=25 Tasks

9@ MainTask

CEI MainProgram

- PID_tazk

=% PID_Program

..[[7 Unscheduled Programs / Phases
-3 Motion Groups
L. Ungrouped Axes

----- 3 Add-On Instructions
-5 Data Types
.3 User-Defined
[j--f:@o Strings
g Add-On-Defined
-C Predefined
-5 Module-Defined
----- 3 Trends
=45 IO Configuration
2. 1769 Bus
. [ft [0] 1769-L30ERM Test
i ] [1]1769-IF4FXOF2F/A AO
-2 Ethernet

. ffL 1769-L30ERM Test

Bl 2097-V31PRO-LM yt

@ Controller Properties - Test

=R ECR

| Monvolatile Memory | Memary | Intemet Protocol | Port Configuration I MNetwork I Security | Alam Log

General | Major Faults | Minor Faults | Date/Time Advanced | SFC Execution | Project
endor: Allen-Bradley
Type: 1765-L30ERM CompactLogix™ 5370 Contraller Change Controller...
Revision: 2312
Mame: Test
Description: &

<nonex

oK || Ccancsl Apply Help

Ch 24 Valve on Wall




Configuration of the L30ERM

The task was set up to execute every 100 msec. This is shown in the figure below:

@ Task Properties - PID_task

General | Configuration | Program / Phase Schedule I Mnnitnrl

= [ S

Type: [Pen‘ndic v]

Period: 100.000 ms

Priority: 10 == | {Lower Mumber Yields Higher Priority)
Watchdog: 500.000 ms

[ Disable Automatic Output Processing To Reduce Task Overhead

...[73 Unscheduled Programs / Phases
=53 Motion Groups
l:l Ungrouped Axes
-3 Add-On Instructions
125 Data Types
C@o User-Defined
C@o Strings
C@o Add-On-Defined
-, Predefined
-, Module-Defined
23 Trends
53 /O Configuration
- £ 1769 Bus
© L. [0]1769-L30ERM Test
: L fl [1]1769-IF4FXOF2F/A AD
5-&5 Ethemet
. i 1769-L30ERM Test
(.. f8ly 2097-V31PRO-LM yt

[ Inhibit Task
[ ok || cancel Apply Help
Controller Organizer > o X (A W B |
E d
2| 253 Controller Test
=4 [ Controller Tags PID
% 3 Controller Fault Handler o E:’[u}-purtionﬂl Integral Derivative a0
: ] myp
(3 Power Up Handler Process Variable Local:1:.Ch1Data
- Tasks Tieback o
B% MainTask Control Variable Local1:0.Ch1Data
C& MainProgram PID I.1as?er Loop ]
Inheld Bit ]
=439 PID_task Inhold Value 0
Ba PID_Program Setpoint 00«
| Process Variable 0.0«
Qutput % 0.0«
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-} Strings IEI Module Properties: Local:1 (1763-IF4FXOF2F 1.1) (==& =]

L Add-On-Defined

G- Predefined General |Connection | Input Configuration | Input Alarms. I Output Configuration | Output Lim'rtsl
- Module-Defined
3 Trends Type: 176HF4FA0OF2F 4 Channel Input/2 Channel Output, Fast Analog
-3 /O Configuration Vendor: Allen-Bradiey
Bm 1769 Bus Parent: Local
[ [0]1768-L30ERM Test Name: 20 Slat:
B [1]11769-IF4FXOF2F/A AD o
B Ethernet Description: o
{f 1769-L30ERM Test i

2097-V31PRO-LM
= " Module Definition

Revision: 11
Blectronic Keying: Compatible Maduls
Connection: Output
Data Format: Integer
Status: Offine I oK | [ Cancel Apply Help
-, Strings 5 Module Properties: Local:l (1763-IF4FXOF2F 1.1] ==
- Add-On-Defined
(-3, Predefined General | Connection | Input Corfiguration | Input Alams I Output Corfiguration I Output Lim'rtsl
(-9, Module-Defined
.7 Trends Requested Packet Interval (RPI): 1005 ms(1.0-750.0)
B@ /0 Configuration [ Inkibit Moduie
=i 1769 Bus
f [t [0]1769-L30ERM Test Major Fault On Controller f Connection Fails While in Run Mode
o f] [1]1769-F4FXOF2F/A A
'3??5 Ethernet Module Fault

fff 1760-L30ERM Test
My 2007-V31PRO-LM yt

Status: Offline [ CK ] [ Cancel Apphy Help
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[j--l:ﬂ) Strings
- Add-On-Defined
- Predefined
- m-Lp Module-Defined

23 Trends
555 /0 Configuration
(i 1769 Bus

L [0]1763-L30ERM Test

[ [1]1769-TF4FXOF2F/A AO
-#% Ethernet
L [ 1769-L30ERM Test

[]--% Strings

-9 Add-On-Defined
- Predefined
-5 Module-Defined
3 Trends

=3 VO Configuration
-5 1769 Bus

. [fC [0]1769-L30ERM Test
B [1]1768-IF4FXOF2F/A AD
=% Ethernet

o [ff 1769-L30ERM Test

[l 2097-V31PRO-LM yt

Iﬂ Module Properties: Local:l (1769-IF4FXOF2F 1.1)

=)o =]

lﬂ Muodule Properties: Localil (1769-IF4FXOF2F1.1)

General I Connection | Input Configuration | Input Alams I Output Corfiguration I Output IJm'rts|
Channel | Enable Input Range Fitter Data Format
0 ] [-10vto 10V |+[/60 Hz |= || Raw/Proportional ||
1 7] [4matoz20ma [wl[80Hz  [o]ScakdforPD [
2 O] [-10Wte 10V | +]|[60 Hz |= || RawiProportional ||
3 ] [-10vto 10V |4[/60 Hz |= || Raw/Proportional ||
] Enable Real Time Sample (RTS) |0 = ms
] Enable Timestamp
Status: Offline [ oK ] [ Cancel Apply Help
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| General I Connection | Input Corfiguration | Input Alarms | Output Corfiguration |Output Limi‘t5|
Channel| Enable Output Range Data Format
0 4méA to 20m4 |« || Raw/Proportional ||
1 [¥] |[4mAto20mA ||| Scaled for PID ]
Status: Offiine [ ok | [ Cancel Apply Help



----- >3 Controller Fault Handler =) mypid e

----- (3 Power-Up Handler B L 134217728

555 Tasks _mypid EN :

EI% MainTask _mypid CT :

-C% MainPragram s °

.58 PID_task _mypid PVT °

E'ﬂ PID_Program _mypid. DOE =

[ Program Tags —mypid. SWM 0

LB — mypid CA 2

----- 3 Unscheduled Programs / Phases —mypid. MO 0

[-j'El Motion Groups —mypid.PE 0

... Ungrouped Axes — mypid. NDF a

----- (3 Add-On Instructions — mypid NOBC 0

[—j'ﬁ Data Types — mypid NOZC 1

C@o User-Defined — mypid.INI 0

Cﬂ, Strings . — mypid.SPOR 0
.04 Add-On-Defined .

5 Cf, Predefined ~pd OLL :

-0, Module-Defined e O :

----- (3 Trends —rypid EAD :

=145 /0 Configuration —roypid DVNA :

-0 1769 Bus —_rypid DVPA -

£ [0]1769-L30ERM Test _mypid PVLA °

- L f [111769-IF4FXOF2F/A AD st :

E-2% Ethernet e 2.9

. [fC 1769-L30ERM Test — mypid KP 0.4

.y 2097-V31PRO-LM yt —mypid.KI .0

— mypid. KD 0.0

—mypid.BIAS 0.0

- mypid. MAXS 16383.0

~ mypid MINS 0.0

—mypid. DB 0.0

—mypid.50 0.0

~ mypid. MAXD 100.0

"~ mypid MINO 0.0

— mypid UPD 0.1

— mypid PV 0.0

| | mypidERR 0.0

The Program Tags for the PID mypid are shown with variable contents. These variables are
useful as tag references used for communicating with the variables through program control.
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PIC
0 Proportional Integral Derivative

FID mypid [..]
Process Wariable Local1:1.Ch1Data
Tieback 0
Control Variable Local1:0.Ch1Data
PIC Master Loop 0
Inhold Bit 0
Inheold Value 0
Setpoint 0.0«
Process Wariable 0.0«
Cutput % 0.0«

’
PID Setup - mypid [

Tuning |[:unﬁgu|atinn | Alams | Scaling | Tag |

_ _ I]'ﬂ'— r Manual Modes
Setpoint (SF): : = [ Manual «
Set Output: 0.0 = €% [7] Seftware Manual &
Output Bias: 0.0 R
Tuning Constants
) ) . D4 Ll e Reset Tuning Constants
Proportional Gain (Kp): to the values they had
) ) 10 PRy upon entry into the PID
Integral Gain (Ki): 5 Setup dialog
Dervative Time (Kd): 0.0 €5 W +

Setpoint (SP): 0.0 PV Alam: Mone
Process Vanable: 0.0 Deviation Alam: Mone
Ermor: 0.0 Qutput Limiting: Mone
Cutprt : 0.0 i Emor Within Deadband: Mo
Tieback: 0.0 g Setpoint Out of Range: Mo
Made: Auto PID Inttialized: Mo

| ok || Ccancsl Apply Help

The tuning tab shows the variables used to tune the PID block. The Kp, Ki and Kd tuning
constants are probably the best variables for the water valve. These constants should not vary
too much from the numbers shown or the PID block may become unstable.
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The configuration tab shows the variables used to set up the type of block used. The variables

P
Proporticnal Integral Derivative

FID mypid [.]
Process Variable Local:1:.Ch1Data
Tieback 0
Control Variable Local:1:0.Ch1Data

PID Master Loop 0
Inhold Bit 0
Inhold VYalue 0
Setpoint 00+
Process Variable INIE
Cutput % 00+

”
PID Setup - mypid

S

Tuning | Configuration |.F'|.Iarrns I Scaling I Tag |
PID Equation: [Independent ,] [] Mo Derivative Smoothing
[] Mo Bias Calculation
Control Action: [SP - PV ']
[] Mo Zero Crossing for Deadband
Derivative Of: [EITOF "'] [F] PV Tracking
Loop Update Time: 0.1 + secs. 7| Cascade Loop
CV High Limit: 1000 o« Cascade Type: | Siave
CV Low Limit: 0.0 = %
Deadband Value: 0.0 =
Setpoirt (SP): 00 PV Alamm: Mone
Process Vanable: 0.0 Deviation Alam: Mone
Emor: 0.0 Output Limiting: Mone
Output: 0.0 i Emor Within Deadband: Mo
Tieback: 0.0 A Setpoint Out of Range: Mo
Made: Auto PID Initialized: Mo
| ok || cancel Apply Help

PID Configuration

seen above are the ones used in the download example. There are a number of variables that are

not used.
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PID
Proporticnal Integral Derivative

PID mypid [
Process Variable Local:1:.Ch1Data
Tieback 0
Control Variable Local:1:0.Ch1Data

PICr Master Loop 0
Inhold Bit 0
Inheold VYalue 0
Setpoint Loe
Process Variable 0.0+
Cutput % 0.0«

PID Setup - mypid

2]

| Tuning | Corfiguration | Alams |Scaling | Tag |

Process Varable (PV) High:

Process Varable (PV) Low:

0.0

0.0

Process Varable (FV) Deadband: 0.0

£ 4]k

4]k

Positive Deviation: 0o v

MNegative Deviation: 0.0 =

Deviation Deadband: 0.0 =
Setpoirt (SP): 00 PY Alam: Mone
Process Varable: 0.0 Deviation Alam: Mone
Emor: 0.0 Qutput Limiting: Mone
Output: 00 A Ermor Within Deadband: Mo
Tieback: 00 4 Setpoint Out of Range: Mo
Mode: Auto PID Inttialized: Mo

| ok || Ccancel Apply Help

PID Alarms

The alarms tab shows the alarm variables used to set up the block. The alarm limits are ignored

for now but in a real application will be necessary when setting up a system of alarms.

The scaling tab shows the variables as set up in the block. We need to make a decision whether
to scale the engineering units. The unscaled PV and CV are listed at 3200 low to 21000 high.
The Engineering Units for the PV may be changed or left as is. For water, the engineered units

should be 91 gpm max.

Ch 24 Valve on Wall
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31085
6217

31085
6217

| Turing I Corfiguration | Alams | Scaling |Tag |

Process Varable (FV)
= Unscaled Max.:

= Unscaled Min.:

Cortrol Warable {CV)
= Mac. (@t 100 %)

- Min. (@ 0 %)

Engineerng Unit Ma.: 91.0

Engineering Unit Min.; 0.0

Tieback
Mae—{at—H08 %) 0.0
Min. (at 0 %) 0.0

[C]PID Initiglized &

PID
0 Proportional Integral Derivative
FID mypid [
Process Variable Local1:.Ch1Data
Tieback ]
Ceontrol Variable Local1:0.Ch1Data
PID' Master Loop ]
Inhold Bit o
Inhold Value ]
Setpoint 0.0+
Process Variable 0.0+
Output % 0.0+
”
PID Setup - mypid (e
| Tuning I Configuration | Alams I Scaling | Tag |
Mame: ypid|
Description: A
Type: Baze
Data Type: PID
Scope: l:;; PID_Program
Eﬂefna| H.E-'Ed.u'wme
Access:
Setpoint (SP): 00 PV Alarm: Mone
Process Varable: 0.0 Deviation Alam: Mone
Emor: 00 Output Limiting: Mone
Outpt : 00 i Ermor Within Deadband: Mo
Tieback: 00 i Setpoint Out of Range: Mo
Mode: Auto PID Intialized: Mo
[ ok || Cameel || 2pply Help

PID Setup
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PID Setup - mypid

Tuning |Conﬁgumtion I Alams | Scaling I Tag |
) Dﬂ— 2 e Manual Modes
Setpoirt (SP): - = I Marual «
Set Qutput: 0.0 &% [7] Software Manual «
COutput Bias: 0.0 =%
Tuning Constarts
. ) . 04 =, Reset Tuning Congtants
Propartional Gain (Ke): to the values they had
; . 1.0 ST upon entry into the PID
Intearal Gain (Ki): 5 Setup dilog
Derivative Time (kd); 0.0 Tles -
Setpairt (SP): 0.0 PV Alarm: High
Process Varable: 0.011105076 Deviation Alam: Low
Ermor: 0.011109076 Output Limiting: Low
Output: 0.0 A Emor Within Deadband: Mo
Tieback: 0.0 i Setpoint Out of Range: Mo
Mode: Auto PID Initialized: Yes
| oKk || Cancel || 2eply Help

Tuning Parameters

PID Setup - mypid

Tuning |Cunﬁgumtiun I Alams I Scaling I Tag |
Setpoint (SF): B0.0 e
Set Output: 41.285263 e
Output Bias: 00 e
Tuning Constants
Proportional Gain (Kp): 0.4 e
Integral Gain (Ki): 1.0 = el
Derivative Time (Kd): 0.0 s

Manual Modes

[ Manual «
[ Software Manual «

Reset Tuning Constants
to the values they had
upon entry into the PID
Setup dialog

| Ree |«

Setpoint (SP): 500 PV Alam: High
Process Varable: 54 57885 Deviation Alam: Low
Emor: -4 5788518 Qutput Limiting: Mone
Output: 41285263 % Emor Within Deadband: Mo
Tieback: 00 % Setpoint Out of Range: Mo
Mode: Auto PID Inttialized: fes

| oK || Ccancel Apply Help
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PID Setup - mypid |

Turing® |Cunﬁgumtiun | Alams | Secaling | Tag |
- Manual Modes
i . 20.0 | &
Setpoint (SP): ] Manual «
Set Output: 40.0 €% Software Manual &
Cutput Bias: 0.0 oo !
Tuning Constants
. . . 04 e Reset Tuning Constants
Proportional Gain (Kp): to the values they had
. . 10 2l ey upen entry into the PID
Imtegral Gain (Ki): g Setup dialog
Dervative Time (Kd): 0.0 | es E L
Setpoint (SP): 20.0 PV Alarm: High
Process Varable: 50557407 Deviation Alam: High
Emar: 29.442593 Cutput Limiting: Maone
Qutput: 40.0 A Emror Within Deadband: Mo
Tieback: 0.0 e Setpoint Out of Range: Mo
Mode: Software Manual PID Inttialized: Yes
| oK || cancel || mpply || Hep
Manual Trial
G I i i 7
eneral |State5 | Timing | Common | Connedlon5| LOOP 2
A;ﬂﬂ:rancel Bordsr width PV _SP
order style: order wvadth:
; Border uses back color 100
;
I Highlight color 80
Back style:
i
Shape: 40
20
State zettings 0
Mumber of states: Mext state based on:

2 - Cument State -

Touch marging

Horizontal margir:; Wertical margir;
i i
Other
Adio
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et e e

General | Label | Mumeric | Timing | Common | Connections

Appearance
Border style: Border width: Border uzes back colo
Raised ~ «| & B E=ck color
Back style: Pattern style: B Eoider color
[Solid "] INDnE "] ] Pattemn calar
Shape: O Highlight color
Rectangle ~ + Elink

Touch margins

Hornizontal margin: Yertical margin:

o o

Other

Audio
K.en navigation
T ake focus on press

Tag / Exprezsion
W alle =+ I{:[chad)Program: PID Program.mypid. 50}
Optional Exp -+
Enter -+
Enter Handzhake 4
Minimum +
b arirum +

Ch 24 Valve on Wall

17



Continuing the Allen-Bradley Configuration Pages

After you enter the PID instruction and specify the PID structure, you use the configuration tabs
to specify how the PID instruction should function.

To specify tuning, select the Tuning tab. Changes take effect as soon as you click on another

field.

To configure the PID:

Specify Setpoint (SP)

Set output %

Output bias

Proportional gain (Kp)

Integral gain (Ki)

Derivative time (Kd)

Manual mode

PID equation

Control action
(.CA).

Derivative of:

Loop update time

CV high limit
(.MAXO).

Enter a setpoint value (.SP).

Enter a set output percentage (.SO) (In software manual mode, this value is
used for the output. In auto mode, this value displays the output %.)

Enter an output bias percentage (.BIAS).
Enter the proportional gain (.KP).For independent gains, it’s the
proportional gain (unitless). For dependent gains, it’s the controller gain

(unitless).

Enter the integral gain (.Kl). For independent gains, it’s the integral gain
(1/sec). For dependent gains, it’s the reset time (minutes per repeat).

Enter the derivative gain (.KD). For independent gains, it’s the derivative
gain (seconds). For dependent gains, it’s the rate time minutes).

Select either manual (.MO) or software manual (.SWM). Manual mode
overrides software manual mode if both are selected.

Select independent gains or dependent gains (.PE). Use independent when
you want the three gains (P, I, and D) to operate independently. Use
dependent when you want an overall controller gain that affects all three
terms (P, I, and D).

Select either E=PV-SP or E=SP-PV for the control action
Select PV or error (.DOE). Use the derivative of PV to eliminate output
spikes resulting from set-point changes. Use the derivative of error for fast
responses to set-point changes when the algorithm can tolerate
overshoots.

Enter the update time (.UPD) for the instruction.

Enter a high limit for the control variable
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CV low limit
(.MINO).

Deadband value

No derivative smoothing
No bias calculation

No zero crossing in dbnd
PV tracking

Cascade loop

Cascade type
(.CT).

Specify Alarms
PV high:

PV low:

PV deadband:
Positive deviation
Negative deviation
Deviation deadband

Specify Scaling
PV unscaled maximum

PV unscaled minimum

Enter a low limit for the control variable

Enter a deadband value (.DB)
Enable or disable this selection (.NDF)
Enable or disable this selection (.NOBC).
Enable or disable this selection (.NOZC).
Enable or disable this selection (.PVT).
Enable or disable this selection (.CL).

If cascade loop is enabled, select either slave or master

Enter a PV high alarm value (.PVH).
Enter a PV low alarm value (.PVL).
Enter a PV alarm deadband value (.PVDB).
Enter a positive deviation value (.DVP).
Enter a negative deviation value (.DVN).
Enter a deviation alarm deadband value (.DVDB).

Enter a maximum PV value (.MAXI) that equals the maximum unscaled
value received from the analog input channel for the PV value.

Enter a minimum PV value (.MINI) that equals the minimum unscaled value
received from the analog input channel for the PV value.

PV engineering units maximum Enter the maximum engineering units corresponding to .MAXI (.MAXS)

PV engineering units minimum Enter the minimum engineering units corresponding to .MINI (.MINS)

CV maximum
(.MAXCV).

CV minimum
(.MINCV).

Enter a maximum CV value corresponding to 100%

Enter a minimum CV value corresponding to 0%
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Tieback maximum Enter a maximum tieback value (.MAXTIE) that equals the maximum
unscaled value received from the analog input channel for the tieback

value.

Tieback minimum Enter a minimum tieback value (.MINTIE) that equals the minimum
unscaled value received from the analog input channel for the tieback
value.

PID Initialized If you change scaling constants during Run mode, turn this off to reinitialize

internal descaling values (.INI)

Shifting to the HMI Program, RS Studio is entered and the Libraries choice and then Face Plates
choice is entered.

MAIN - /PIDV/ (Display) S [@)=]
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With RSStudio, build a screen from scratch using a face plate. There are a number of face plates
in the template from which to choose.

MAIN - /PIDY/ (Display)

P

LOOP 2

==

HMI Loop Face Plate

The various parts of the face plate are animated. The next screen shows the details:
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Edit

Connections..,

Key Assignments...

Delete

Arrange
Animation Ylsibiﬁty...
Convert to Wallpaper Qolor

Fill...
Tag Substitution... Horizontal Position...
Property Pand v ;Z';:l Position...
Object Explorer 2

Height...
Cut Rotation....
Copy Horizontal Slider...
Baste Vertical Slider...

Paste without localized strings _

Animation of the Arrow
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N [RTR

—

Connections...

Key Assignments...

Arrange
Animation

Convert to Wallpaper

Tag Substitution...

Property Panel
Object Explorer

Cut

Copy

Paste

Paste without localized strings
Delete

Duplicate

Copy Anirmation

Paste Animation

Global Object Defaults
Global Object Parameter Values
Global Object Parameter Definitions

Animation of the Numeric Entry
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LOOP 1 LOOP 2
PV SP B  oeviaTioN
100 _PV 2 100 s
80 - 80
60 - B0
40 - 40
20 l I 20
0 0
PV % PV %
IETERR [ Hnnt
SF % SP %
l |
CV % CV %
| NNNNN [ KRN
®LTLLT MANUAL
i 100
SETPOINT
CLOSE
OUTPUT

Choose a faceplate and begin modifying it for the application. Several tags are provided with
each faceplate. These tags may set a number, allow entry of a number, move an animated arrow
or fill a sliding window. Bits may be added for auto/manual and local/remote. Note that alarms
may also be included such as the red and yellow tags above.

These faceplates may be modified with additional components. They may also be built from
scratch using existing components. At one time, the faceplate could be unbundled. While no
longer possible, the individual components may be animated by clicking them and then
answering the questions.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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