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The PID Server PC utility enables you to auto-tune PID loops for both the Vision and M90/91
controller series. Although it is installed as part of the VisiLogic/U90 Setup, PID Server runs
independently of other Unitronics software.

How Auto-tune works

The PID Server utility tunes a PID loop by temporarily disabling the PLC's PID function, and
tuning the loop while the PC controls the PID output.

To enable a PID loop to be auto-tuned:

The controller must be connected to the I/0O module whose output feeds energy into PID
system.

The PC running PID Server must have an established communication link to the
controller.

The PID Server parameters must be linked to the same operands linked to the PLC's PID
function.

Note PID Server will only work with Vision 3.73 and U90 3.70 and higher projects

saved with the most current version of VisiLogic. To update older projects, open
them with the current VisiLogic version and save them.

Vision Auto-tune
Before a PID loop can be auto-tuned:

The OPLC must be connected to the 1/0O module whose output feeds energy into the PID-
controlled system.

The OPLC must be installed with a Ladder application that contains a PID function; the
function must be activated by an MB that is used only for that purpose. When the
loop is auto-tuned, the PID Server utility uses this MB to disable the PLC's PID function.
The PC running PID Server must have an established communication link to the
controller.

The PID Server parameters must be linked to the same operands linked to the OPLC's
PID function.
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Auto-tuning with PID Server (Vision)

1.

Start PID Server from:

- within VisiLogic via the menu bar, Tools> PID Server,

or

- within Windows via Start>Programs>Unitronics> PID Server.

Click on the New File icon to create a new PID loop Auto-tune file.

Locate Loop Properties in the lower right-hand part of the screen.
Link all of the parameters to the same operands used in the PID function within the
Ladder application. To link a parameter, click on the Address field and select the desired
address.
You can also import operand addresses.
Loop Prooerbes
Visible| Function [Operand|Addr| A7 Description
v 1200 Set Point - the target valhue

391 Process Value - the PID ingut
302  Conbiol Value - the PID output
Sample Time - defined i urits of 10 mSec Recomm
Piopaitional band - defined in units of 0.1% (P gain)
Irtegral tive - defined in unitz of 1 second (I gain)
Daiv.ative tima - defined in umits of 1 zacond (D g
Irput Ranges - Process Yalue Low it
Imput Range - Process Walue High lmit
Dutput Range - Process Viahae Lows limit
Ouiput Range - Process Vahae High it

Vip)

Control Value CVp

i) Control Vahse OV

Cvld) Ml Contiol Vahae Cvd

RST Intgil MEB Feset integral accumulated eqmon Set to clea
Erable FID ME Enable FID Bit (i ladder)

Rew Action ME 2
Tune patanms Ml 400

[ Reverza{ Contnol types Heating) 1: DirectContnol byp
Aulo-bune parameters, 32 Mis
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Vision Auto-tune

L] Note that the Enable PID bit must be the same MB used to activate the PID function
within the Ladder application.

In addition, note that PID Server uses the 32-bit Auto-tune Parameter vector to store
values. Do not allow your application to overwrite the vector.

Leaop Properties
Visible| Function [Operand| Acdr]| 7
SP 1200 Set Paint - the target vakie

Description

Il 1
v P Il 0 891 Process Value - the PID input
W ] 2 302 Control Valie -the PID output
K ] 4 0 Propertional band - defined in units of 0.1% (P gain)
Ti Il 2 0 Integral time - defined inunits of 1 second (| gain)
Td ] IE j’ 0 Derivative time - defined in units of 1 second (D gain)
(1 spevhgh S 00 Input Rangs - Process Yaiue High limt
SpPv-Low M 0 Input Range - Process Yakie Low limt
| CW-High Il 101000 Output Range - Process Value High limit
CH-Mlin bl 11 0 Output Range - Process Value Low limit
. _RSTintg.  hB 2 0 Rese infegral accumulsed error; St to clear
I {| [0 EnsblePiD MBS0 0 Ensble PID BM (in ladde))

MB 53]
PID TOGGLE 30000 FiD

Wil | L iz - —
— 1 setPont- the Control Vakie | s esand| A = |Format [Descrpion

MI0

I
FDPY 3 Sample Time - defined in unitz of 10 mSac [Fecomme
: : : Ml 4 DFC Proapolicral hand - defired in units of 01 % [P gain)
MB 3 L M1 5 DEC  Integral tme - defined inunis of 1 zecond (| gain)
Rsverved oy M B DEC  Derivalive time - definedin units of 1 second (0 gain]
Ml i DEC  Reserved for fulure use
Ml 8 2000 DEC  Input Range - Process ahee High limt
bl 9 i} DEC  Input Bange - Process Yahue Low imit
Ml 10 1000  DEC  Output Range - Contral Yalue High fmit
2l 1 0 DEC  Dutput Range - Control Yalue Low limit
Ml 12 DEC Reserved for huture use
MB 1 RESET 0: DireetCottial Ippe Cealing] 1: Revere(Cortral lype
ME 2 Reset inlegral accumulated enor; Set o clear
MB 3 Bieserved for huture uze
Ml 2 DEC  Corfrol Value - the PID output
Ml 0 DEC  Cornirol Yalue CWip/ (CVipCVieDVd)
Ml 21 DEC  Cortral value CViACVpaCvisCyd)
Ml 22 DEC  Corfrol value CVd/[CYpeCyielvd)

From the Connection menu, click OPLC model, and then select your controller type.

From the Connection menu, click Communication - PC Settings, and select the
appropriate settings.

Click the Auto-tune icon. The Stages box opens.

Click on the drop-down arrow to select the number of desired Stages, which is the
number of samples that Autotune will use in order to analyze the system.

Fs Auto Tune Parameters |£|
Select Mumber OF Stages

|'I Stages j
L 11 Stages |

2 Shages

4 Stages |s

5 Stages
E Stages

|7 Stages
8 Shages

Click OK; the PID Server utility begins to run.
Note that by checking the Visible option in Loop Properties, you cause PID Server to
display a color-coded graphical representation of the Auto-tune process.
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Older PID Server Applications
AutoTune Algorithm is a feature added with PID Server V4.00.

® TypeA
Previous to V 4.00, PID Server used Type A to tune all PID loops.

# Type B (default)
When this algorithm runs, PID server uses a vector 32 Mls long to store Auto-tune
Parameters. Do not overwrite this vector in your application.

AutoTune | Help -8 X
AutoTune Algorthen: Ty0e B - 1000) — + | Vedical(1000) = + | g3 TelUs., €
S start AutoTune L Properies
. Furmetion ! Ju Dascription
M 0 0 Set Point - Ehe target value
Mi 0 0 Process Value - the PID input
M 0 0 ControlVake - the PID oulpul
M ] 0 Sample Time - defined in urits of 10 mSec Recomm
] 0 0 Puopotional band - defined in urits of 0.1 [P gain)
M 0 0 Integral tine - defined in units of 1 second (1 gain]
M 0 0 Deiivative time - defined in unitz of 1 zecond (D gain
M 0 0 Input Range - Pracess Vahse Low limit
M ] i Input Range - Process Vakie High limit
M ] 0 Ouput Rangs - Process Vase Lo i
Mi 1] 0 Outpud Range - Process Vakse High mit
M ] 0 ConbolVake CVp
M ] 0 ControlVake OVi
M 0 0 ControlVake CVd
MB 0 0 Rezet integral sccumulated edron Set to clea
ME 0 0 EnableFID Bi (inlsdder)
ME ] 0 i ReverselConticl type Heating] 1: Direct{Control typ
MI 0 0 Aulo-bune parameters, 32 Mls
Note o If the system you are tuning has critical limits that are close to the setpoint, you



Vision Auto-tune

may need to avoid drastically overshooting the setpoint during autotune.

To accomplish this in, for example, a heating system, run an initial autotune
procedure using a setpoint temperature lower than that the desired, final
temperature. You can then observe the system temperature reaction, and
repeat autotune, gradually increasing the setpoint temperature until the system
reaches the desired temperature.

Controlling the Physical Output

Before beginning auto-tune, you may want to control and initialize the actual physical output
that feeds energy into the PID-controlled system. If, for example, you are using a V120-12-
UN2, you can suspend the action of a high-speed output by using Ladder Logic to turn off the
Output's Run MB, and initialize the output by storing 0 into the linked Ml in the Ladder program.

Loog Frqnart-ss
e o B P L [
Zoom Factor: 13552 sP 121:|u Set Poirt - the target valie
Time & Date: P il l:I 91 Process Value - the E!D irps
Auto Tung cv M 2 302 Control Value - the PID output |
V120-12-UN2

22 High Speed Inputs

W High Speed Output

oo

High Speed Output [Fiaid)

ll srerand for Frequency
[ Wi 2 ContiolValue - the PID o
40  HunMEB |







M9O0/91 Auto-tune

Before a PID loop can be auto-tuned:

The OPLC must be connected to the I/0O module whose output feeds energy into the PID-
controlled system.

The OPLC's Ladder application must contain a PID function that is activated by an
MB that is used only for that purpose. When the loop is auto-tuned, the PID Server
utility uses this MB to disable the PLC's PID function.

The PC running PID Server must have an established communication link to the
controller.

The PID Server parameters must be linked to the same operands linked to the PLC's PID
function.

w PID Settings - Loop 1
| Tope | Funclionality | Addiess fSembed |
Pv 10 Frocess Value - the PID input
SE 11 Set Point - the taiget value
| o 12 Contiol Value - the FID output

| Enable PN~ 10 Enable PID - ON: PID s, OFF: PID disabled |

l# Heat: PID
Output
@7 Oven

Turns
MB 10
OFF

Auto-tuning with PID Server (M90/91)

1.

Start PID Server from:

- within VisiLogic via the menu bar, Tools> PID Server,

or

- within Windows via Start>Programs>Unitronics> PID Server.

Click on the New File icon to create a new PID loop Auto-tune file.

Locate Loop Properties in the lower right-hand part of the screen.

Link all of the parameters to the same operands used in the PID function within the
U90Ladder application. To link a parameter, click on the Address field and select the
desired address.
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Description
1200 Set Point - Ehe tatget value
891 Process Value - the PID input
302  Contiol Vakae - the PID oulput
0 Sample Time - defined = units of 10 mSec Recomm
0 Fropoticnal band - defined inounits of 0.1% [P gain)
0 Integral time - defined inounits of 1 second (| gain)
0 Deivative time - defived inumit: of 1 zecond (D gain
0 Input Rangs - Proces: Walue Low [bmat
0 Input Range - Process Walue High lmit
0  Duiput Rarge - Process Value Lows limit
0 Dulput Range - Process Valee High it
0 Contiol Value CVp
0 Conbol Valus T
0 Conbol Value CvVd
0 Reset integral accumulated esron Set bo cles
0 Enable FID B# (in ladder)
0 I ReversefControl typer Heating) 1: Direcit{Contnol byp
0 Awilo-bune parameles, 32 Mis

The last parameter is the Enable PID bit, which must be the MB used to activate the PID
function within the U90Ladder application.

Loop Prooertes

isible| Function |Operand | Addr| 7 Description
1l

1200 Set Point - the target valie

1
Il 0 891 Process Walue - the PID inpu
] 2 302 Control Yalue -the PID output
Ml 4 0 FProportional band - defined in units of 0.1% (P gain)
O Il H Integral time - defined inunits of 1 second () gain)
1 T4 Il IE j‘ 0 Derrvative time - defined in units of 1 second (D gain)
Ll SpPe-Hgh M 2 0 Ingut Rangs - Process Yale High limit
] sSpPv-Low M InpLt Ranas - Process Yalue Low limt
L1 CW-High il 10 1000 Cutput Range - Process Value High limit
1 Cv-Min M 11 0 Oulput Ranoe - Process Value Low limit
(] RSTitgr. ME ] 0 Fesetintegral accumulated error; Setto clear
I ] EnablePD MB 50 0 Ensble PID Bt (in ladde])

Symbol

| Piocess Value - the PID input
5P 1 Set Poirk - the target value
oW 12 Conirol Y aue - the FID output
5T 13 SampleTime - defined in units of 10 mSec [Recommended vale=100]
kp 14 Proportional band - defined in urats of 0.1%
Ti 15 Integral time - defined i units of 1 second
Wl Td 16 Doerivative time - defined in units of 1 secord
Reserved 17 Resarved for future use
SpPy 8 Process Yalue begh bk - the masimum FY nput vahe
13 Process Value low limit - the minimum PY irou veliue
oy 20 Caontrol Walue high imit - the masimum OV cubput vabue
21 Control Yalhue low bt - the mirimum CY oulput value

el Reserved fos ulure use
23 Resarved for fubure use
Enable PID 10 Enable PID - ON: PID wuns, OFF: PID disabled |
Dirsct 11 Achiare D=HeverzelHeating]. 1=Direct{Coalng]
RST Intgl 12 Reset integral accumulated error - ON: Clear, OFF: Contirue

Rezerved

From the Connection menu, click OPLC model, and then select your controller type.

From the Connection menu, click Communication - PC Settings, and select the
appropriate settings.

Click the Auto-tune icon. The PID Server utility begins to run.
Note that by checking the Visible option in Loop Properties, you cause PID Server to
display a color-coded graphical representation of the Auto-tune process.
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Note If the system you are tuning has critical limits that are close to the setpoint, you

may need to avoid drastically overshooting the setpoint during autotune.

To accomplish this in, for example, a heating system, run an initial autotune
procedure using a setpoint temperature lower than that the desired, final
temperature. You can then observe the system temperature reaction, and
repeat autotune, gradually increasing the setpoint temperature until the system
reaches the desired temperature.

Controlling the Physical Output

Before beginning auto-tune, you may want to control and initialize the actual physical output
that feeds energy into the PID-controlled system. If, for example, you are using an M91-12-
UN2, you can suspend the action of a high-speed output by using Ladder Logic to turn off the
Output's HSO Enable MB, and initialize the output by storing 0 into the linked Ml in the Ladder
program.
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PID Server Features

Import Operand Addresses

The PID function in VisiLogic enables you to export the PID operand addresses in a text file.
You can then use the Import operand Address feature to import the text file; the PID operand
addresses in the text file will be automatically addresses entered into PID server.

E File Connecbdon Loop Help
O 55 stert AutoTune §° aﬁ» 4 Horizontel = 4 Werical = + gy TelUs. EE

| ﬂ Import Operand Address |
1 000 r o T r v -

Saving File Parameters

Whenever you click the Save icon, the file is saved as a .upl file. This file may be opened by any
PC running PID Server. .upl files include the Loop Properties parameter links, comments, and
PID auto-tune data up to the time that you click Save. If you wish to save only the Loop
Properties without the data, by creating them, clicking Save, and storing the file.

Zoom

Click, then drag the cursor down, then release the mouse button to Zoom in on a particular
area.

1,400

1,200
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Click and drag the cursor up to reverse the Zoom effect.
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Increase/Decrease Display View Size

Click the + icon on the toolbar to increase the graph sample size; click the- icon to decrease it.

Export

Located on the Loop menu, Export enables you to either export the auto-tune data to Excel, or to
save a .bmp file of the auto-tune graph.

Comments

The Comment field is located in the lower left-hand corner of the PID server window. Any text you
enter here is saved together with the .upl file.

What's this ?

Our mission is to make automation simple and efficient. Unitronics' R&D has developed and
field-tested PID Server in order to provide you with fast, easy loop tuning.

To enable us to fine-tune PID Server to suit a broad range of PID applications, we would
appreciate your using the 'Tell Us' feature. Clicking 'Tell us' will create an email with an
attached copy of your auto-tune and PID process.

If possible, before you send the emalil, please take a moment to put the details of your
application in the body of the email.

Note that in Windows XP, Windows will display the following dialog box; simply click yes to
send the message to Unitronics.

A progeam is brving bo access e-mail addresses you have
Fi ! stored i Outlook, Do vow want to allow this?

IF this is unexpected, & may be a virus and you should
ehanss Mo

[ &llow access for
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