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1. Purpose

The purpose of this document is to assist with configuration of the PID Open Library Object. In
order to use the features of the built in Technology Object for the PID Compact Block, the library
object requires special setup. The PID Comact Block only exists on the S7-1200 and S7-1500. The
Open Library Object was written to be compatible with PID_Compact V2.2, and capabilities cannot
be guaranteed for other versions of the PID Compact block.

2. Intended Use

This document is to be used by anyone utilizing the Siemens Open Library
fbPID_Compactinterface. This document is used to configure the PLC and HMI objects for the
library, as the configuration of these objects is not standard with the rest of the library.

3. Revision History

Version | Date Author | Comments

1.0 2016-05-23 | DMC Initial Release

11 2016-06-20 | DMC Updated screenshots for PID_Compact and the interface
function block

1.2 2016-08-23 | DMC No Changes

1.3 2016-10-11 | DMC No Changes

1.4 2017-06-27 | DMC Updated with new foPID_Compact block and HMI_PID data
type.

2.0 2017-11-3 DMC No Changes

4. Open Library License
Copyright (c) 2016 DMC, Inc.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge, publish, distribute, sublicense,
and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do
so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial
portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN
AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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5. Hardware and Software Compatibility

This library was developed in TIA Portal V14 SP1. It was tested on the S7-1200 and S7-1500
platforms, and untested modifications have been made for compatibility with S7-300 and S7-400.
The PLC objects can be used with any HMI, however, there are two versions of the faceplates; one
for using a Comfort Panel or WinCC Advanced, and one for using WinCC Professional. The
faceplates have been tested on a 7" Comfort Panel.
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6. Open Library PID Compact Setup

The following steps walk through the configuration of the PID Open Library Object. In order to use
the features of the built-in Technology Object settings for the PID_Compact Block, the library
object requires special setup.

The benefit of using the Library Interface block are as follows:

1. It provides an easy interface for operation and changes to the PID from an HMI faceplate.
2. It utilizes the technology object, so all of the PID functions built in to portal can still be
used.

6.1. Initial Setup

Before starting this document please make sure you have set up your project following the steps in
the Basic Setup document. Each block is dependent on global constants and clock memory bits,
and will not compile without correctly completing the initial setup. The following steps need to be
performed:

Enable system and clock memory bytes on the CPU.

Retrieve the Open Library.

Pull the Open Library PLC tags into the project.

Setup Mode Control, or understand of how Open Library Modes function.

6.2. PLC

This section covers the setup required for the PLC programming. The following steps are required:
1. Create the PID Technology object
2. Create an FB and OB to call the fbPID_Compact block.
3. Map the fbPID_Compact block to the PID_Compact Technology Object.

6.2.1. Creating PID Technology Object
1. Start by creating a PID_Compact technology object. Expand the Technology Objects folder
and click Add new object.

~ F_ﬂ WaterTreatmentPLC [CPU 1516-3 _.
I} Device configuration

Y| Online & diagnostics

= rL_-;ﬂ- Technology objects
I ~Add new object

xternal source nles

2. In the new object dialog box, give your object a name and select the PID_Compact v2.2
block.
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Add new object

Name:

| FID_WaterTermperature

Marne Version
‘ =[] FID Control
I « [7] Compact PID V5.0
3 FID_Compact V22
Motion Control =

3 FID_Temp V1.0

~ [ 7] PID Basic functions V1.1

|: 4 CONT_C V1.1

3 CONT_S Vi1

eID 2 TCONT_CP V1.1

 TCONT_S V11
Counting and
measurement

[<] M

[2]

» | Additional information

%

Type: | [PID compact [FB 1130] |
Number: [215 =
(&) manual
(") automatic
Description:

The technology object PID_Compact provides
8 universal PID controller with integrated
tuning.

It corresponds to the instance data block of
the PID_Compact instruction.

This data block must be transferred when
you call the PID_Compact instruction.
PID_Compact includes all settings for one
specific control loop.

When you open this technology object, you
are supported

by a special editor for configuration of the
controller.

[+ Add new and open

r oK Cancel

|

kg EBacic settings
Controller type
Input | cutput parameters
w Process value settings
Process value limits
Process value scaling
w Advanced settings
Process value monitoring
P limits
Output value limits

RO N T

FID Parameters

I T a

Configure your PID_Compact technology block to fit your physical system.

Basic settings

Controller type

|Temperature |v|

|

[~]

[:] Invert control logic

E Activate Mode after CPU restart

Set Mode to:

Manual mode

Input ! output parameters

5} —

Jiet

Setpoint:

(-] |

Input: Output:

| Input |V| | Output |v|

€520 |
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4. Pull fbPID_Compact from the Open Library Types group into the Library Blocks group to

use it in our project.

Totally Integrated Automation
e PORTAL

Poject Edic View Inser Online Optons Took

Help
3 Sl smeproet B X W uxX i SHHAR Yo

| Devices |

T soueian T FeL ]

¥ % Supplementary
Masrer copies
» i Commen dsta
b Langusge: & rescurces

> | Info (Global libraries)
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5. In a global data block (dbWaterSystem in this example), add a structure for all of your PID
related variables. The required variables are seen in the screenshot below. This structure

should include your HMI control for the PID system (udtHMI_PID).

dbWaterSystem
Name Data type Start value Retain Accessiblef_. Writa_. | Visiblein _. | Setpoint Supervision Comment

1 <@ — Static
2 <m= » SOL_MainWater | "udtHM_valvec ] =l =l =l Main Water Valve
3 <@ = » VFD_WaterPump “udtHM|_VFD_Cont... = =] =] =] Msin Water Fump
4 <@ = » INT_WaterPump “udtHMI_Interlock® = =] =] =] Main Water Pump Interlock
5 <= » Al WaterPumpPressure “udtHMI_Analogin... D E E E Main Water Pump Pressure
6 <@ = » MIR ReturnWaterPump “udtHMI_MotorCon... D E E E Return Water Pump
7 |4l = P ANA_SteamValve “udtHMI_AnalogVal... D E E E Water Temperature Steam Valve
& <= » AO_CoolingCoil “udtHM_AnalogQu... O [ [ [ Wiater Cooling Coil
S <= » SystemControl “udtHM_SystemCo_. 3] =l =l =l Wister System Control
10 <@ = ~ WaterTemperature Struct D g g g Wister Tempera ture Control
11 <1 = b Al_WaterTemperature  "udtHM_Analogin... [ [ [ Wiater Temperature Analog Input
12 41 = b PFID_WaterTemplnterface W‘ =] =] =] FID Interface and Control

6. Similarly, add the error structure to the errors Data Block, dbErrors_WaterSystem in this

example.
IdbErrors WaterSEteml
Mame Data type
1 4@ v Static
2 <= » SOL_MainWater “udtError_Valve®
2 <= » VFD_WaterPump “udtError_WFD"
4 40 = F ANA SteamValve “udtError_fAnalogV._..
5 ~ PFID_WaterTemperature | “udtError_FID*
6
7 < s InputPERINvalid Bool
8 - - ValueDscillationFa... Bool
R | s FrocessValueClose.. Bool
10 2 s setPointChangedD... Bool
11 43 - FretuningDuringFi__ Bool
12 s InvalidOutputvalu... Bool
13 < s InvalidFineTuning... Bool
14 1 - InputinvalidFormat  Bool
15 < - OutputCaleulation... Bool
16 @ - SamplingTimeError Bool
17 @ - SetPointinvalidFor... Bool
18 <@ - ManualinvalidFor... Bool
19 @ - SubstituteQutputl.. Bool
20 <@ - Disturbancelnvalid... Bool
21 - A nawn

Offset

start value

Retain

00000000000000O00O00O
NEENEEEEEERENEEOEEE

Accessible f.. Visiblein ... Setpoint

NNERAERRERRAERARNDEREE

Comment

Main Water Valve

Main Water Fump

Analog Steam Valve

Water Ternperature FID

Input value is out of the configured range
InputPER value is invalid

Fine tuning - process value oscillation could n..
Pre-tuning - process value is too close to setp..
PID set point was changed during tuning
Pre-tuning not allowed while fine tuning is act_.
Pre-tuning -invalid configuration of cutputv._..
Fine tuning - error occurred causing invalid p...
Input value has an invalid number format
Output value calculation error ocurred
FID_Compact not called within sampling time..
Set point value has an invalid number format
Manual value has an invalid number format
Substitute output value has an invalid numbe..
Disturbance value has an invlaid number form.

7. Add a new Cyclic Interrupt OB that will call our time sensitive cyclic operations.

s UNIINE & Ql8QNosTICs

v [ Program blocks

I ~dd new block
il Blocks

v L@ Technal

o oMUVdIILeEd e
Process val
PWA lirnits
Outputvalu

oy m

¥ rf:__| Sys1E
b [E] Top L
b S Sye1S
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8. Give the cyclic interrupt OB a name and set the cycle time to something appropriate for the
application. In this case, temperature does not need a fast cycle so it was set to 100ms
(100,000ps).

Add new block X
Mame: l
IC}fcIic interrupt I |
| |

& Program cycle Language: | LAD |v|

B staru
* P - Humber: [30 [=]
B e delay jnte t
& Cyclic interrupt O manual

SELEELE: au &) Automatic

Organimticn
block

% Time error interrupt |

IC:,!:Iic time (ps): |‘IEIIIIIZIIZIEI I

& Diagnostic error interrupt

& Full or plug of modules Description:
%5 Rack or station failure

W

A "Cyclic interrupt® OB allows you to start

Function block & Frogramming error programs at periodic intervals,
3 10 access errar independently of cyclic program execution.
4 Time of day The intervals can be defined in this dialog or

in the properties of the OB.

’ % MCHnterpolator
FC B MC-Servo

i & Synchronous Cycle
Function

& status
& Update
¥ Profile
&
Data block
More...
> | Additional information
[| Add new and open oK ‘ | Cancel
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9. Add a new function block that will call our PID_Compact and will be called from the cyclic
interrupt OB. It is recommended best practice to limit logic inside an OB, and the library
object requires instance memory, so we will use the FB to encapsulate our cyclic operation
logic.

b |Ez| UHs
b [E] 57-1500
b [Eo] Systems

« %] Top Level

bhdaster [FE100]
b -5 systern blocks

» [ Technology objects
F— ' —

i

10. Name the cyclic function block.
Add new block [X

Name:
|beytIicInterrupt |

P v
*; Number: E
Organizmtion (® Manual
block .
OAutomatlr_

l Description:
FB P

. Function blocks are code blocks that store their values permanentlyin instance data blocks,
Function block 50 that they remain available after the block hak been executed.

11. Create an instance data block to accompany the cyclic function block.
r Ca| = I
v [fz] 57-1500
7 rﬂ Systems

dblns_Watersyste
¢ [E2] Logic
* [&] Top Level
3 tbCyclicinterrupt [FE3
48 bMaster [FE100]
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12. Name the instance data block and give it the type of your cyclic function block.

Add new block %

| Name:
|db|ns_CytIicInterrupd |

Type: 2 thCyclicinterrupt [
Language: DE -
ogurimton | | wumber [0 T
block
{®) Manual

O Autornatic

Description:

Fi

Function block

= 22

Function

e

Data block

Data blocks (DBs) save program data.

Mare...

S\ e

13. Inside of the cyclic interrupt OB, drag in an instance of the cyclic FB you created.

Project tree m 4
Devices

GO j W e g = G EaT s &7 B
~ ] OpenLibranExample |+ Block title: T
B¢ Add new device Comment
g Devices & networks
~ (1§ WeterTreatmentPLC [CPU 15163 ... ~  Network1:

[IY Device configuration

'¢] online & diagnestics

« [ Program blocks |
¢ Add new block

Comment

2 foCyclicinte rrupt [FB30]

b ] ibrarySlocks | ———
- [f] 0Bs

4 Cyclic interrupt [OB30]
4 Main [0B1]
» 5] 57-1500
P [iz] Systems
~ [

icinterrupt [FB30]

+ [ System blocks
» [5 Technalnav ahiecrs
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14. Assign the instance data block as a single instance.

Call options [
Data block
E Mame dbins_Cyclicinterrupt ﬂ
B Mumber 30 B
Single Manual

instance

Automatic

The called function block saves its data in its own instance
data block.

Moare_..

r DK ‘ | Cancel
= ]

¥ Block title: Cyclic Interrupt OB - 100ms

Comment
*  Network 1: Call Cyclic Interrupt Functien Elock
Comment

“DB30
“dblns_Cyclicinterrupt”

WE30
“fhCyclicinte rrupt”
— EM EMNO
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15. Add a multiple instance static memory variable for the foPID_Compact block in the
fbCyclicinterrupt block.

16 <@ = P ANA_SteamValve *fbvalve_Analog” v v v Water Temperature Steam Valve
17 @@ = » AD_CoolingCoil *fbl0_AnalogOutp... E E E Water Temperature Cooling Coil
18 |@ = » PID_WaterTemplnterface *foPID_Compact” [w] [w] [w] Water Temperature FID Interfa EEI
19 |« = » Al_WaterTemperature “fbl0_Analoginput” [w] [w] [w] Water Temperature Actual

16. Drag an instance of foPID_Compact into a network in fbCyclicinterrupt.

Project tree

Devices

m 4

i

= [-g Program blacks
¢ Add new block
¥ [i] Library Blocks

b [iz] OBs

- [L] 57-1500
- [

= [iz] Open Library V14 SP1

EE}

.

EAERE: G @[T A @B = G & G

Comment

Comment

| T BPID_Compact [FE156] | s

~  Network 1:

b [t] Resources

L T i I e e

[ | = Block title: Cyclic Interrupt Function - 100ms

Call Temperature Control PID Block

w [i] Systems

= [iz] Data

@ cbairsystem [DB620]
@ cbErrors_AirSystem [DB720]
W dbErrors_Multiplexing [DB3]

—

E i)

Cogpact [FB196]

~  Network 2:

i

17. When the Call options dialog appears, choose the static memory multiple instance that you

just created in the block interface.

Call options

single
instance

!

Pt
instance

Multiple instance

Mame in the interface

data block. This allows you to

a single block and to get by wi rPumprctuaICurrent

your prograrm.

MORE...

rPurnpActualPower

bOpenvalve Command
bEtartPurnpCornrand
fbPID_Compactinterface_Instance

r QK 1 | Cancel |

18. Fill in the interface for your foPID_Compact instance. Notice the reference to the
PID_Compact technology data block as well as the HMI and Errors data block structures.
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#PID_
WaterTemplnterfa

ce
SFB196
fbPID_Compact”
EN ENO
#ilnhode iinhode bOutAuto —#bTemp
#binEstop —| binEstop bOutError — #bTemp
0 diutErrorCode — #diTemp
“Estap.  |jlnEstopFunctio FDE710.DEX12.0
MinSetPoint” n dbErrors_
WaterSystem®.
50.0 — rinSetPoint FID ¥
#rictualWaterTe WaterTemperatur
MpEerature —rininput ERROR_FID |— ©
1650
00
false —le
ilnFIDMod
0 —Juest
binPIDModeAct:
false =——lvate

#bINResetErmor m—

“db¥atersystem”.
WaterTemperatur
eFID_
WaterTemplnterfa
ce

WDB215
“FID_
WaterTemperatur

€

binResetErrar

HMI_FID

dbPID_Comnpact o
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6.3. HMI

This section walks through the required steps to add the HMI pop-ups for the PID Interface Block.

1. Create a new Pop-up screen for the PID Faceplate.

2. Pull the fpPID_Compactinterface_Popup_Graph into the new Pop-up screen.

Libraries w0

Options

k PID Contrel Title
=1 =] =

e T | TR

Acalinpur: 0101 bdodad DIl T

Ced il
T T
D IDSE3S AR D 105ES9AM 105919 AM | 105939 Am
{507 123172000 ' 12/31/2000 : ' '13/31/2000 : 12/31/2000 ' |
NN Dol
g e

3. Add a new HMI tag table called PID Controls.

- E WaterTreatmentHMI [TP900 Comfort]

[l§ pevice configuration
ﬂ Online & diagnostics
'f Runtime settings
4 E screens
» E Screen management
= E HMI tags
4’5} Show all tags
ﬁb' Add new tag table
pieDaiiulagkle 1 5]

| Library view 1) =

v ‘ Project library

Ejvi1.00 [+
» [z] Motor_Reversing
b [%z] Valve_Analog
» [t2] Valve_Solenoid
» [%z] VFD_Gseriesianalog
- [&] Process
b [%2] Interlock

« [&2] FID_Compactinterface |:
~ [&] fpPID_Compactinterace_Popup
Ejvioa
» [E) fPID_Compactinterface_Popup_... |*
A ]
| Global libraries
s A=
i g ] g [
| Open Library [+
(S Types

W"Add new type
» [%] Data Types
- %] Faceplates
b [5z] S7-300i400
- [E2] 57-120001500
» [Tz HM Icon Faceplates
 [%2] HMI Pop-up Faceplates
b [%] Devices
- [&] Process
» [T Interlock
- [%:] FID_Compactinterface

| 55 PID Controls [o] |

d EDHHE‘EEIDHS

4 HM alarms
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4. Create the Water Temperature PID tag in the new table and map it to
"dbWaterSystem”.WaterTemperature.PID_WaterTemperature.

PID Controls ¥
Name o Data type Connection PLC name PLC tag Address v
ﬂll Wiater Temperature FID I Int <ntemal tag>[.]
EES -
~ [jgj WaterTreatmentPLC [CPU 1516-3 PNIDP] || ]
= [-gl Program blocks
. Name Address Data type Comment
» 2] Library Blocks
None
» %] OBs
~diHng | it Water Lalog lnput
~ [E] Systems
“udtHMI_PIDInterface”™ ID Interface and Control
~ [&] Data
Ctualtemp Rea RCtUs  WRTer TEMmperature
» @ dbAirsystem [DB620]
<@ rPDSetPoint Real FID_Compact Set Point
» @ dbErrors_AirSystem [DB..
@ rFIDManualValue Real FID_Compact Manual Set Foint
» @ dbErrors_WaterSystem [
) rPIDOutput Real FID_Compact Qutput
~ @ dbWsterSystem [DB610]
=||a@  iPIDModeRequest Int PID_Compact Mode Change
» <@ SOL_MainWater b
@  bPIDManualEnable Bool FID_Compact Manual Enable
» <@ VFD_WaterPump Ml
<@  bPIDModeChange Bool PID_Compact Mode Change Reque
b <@ INT_WaterPump il
< bPIDEmorReset Bool FID_Compact Error Reset Commar
b <@ Al_WiaterPumpPressure H
» <@ MTR_RetumWaterPump
b <G ANA_SteamValve
» <@ AO_CoolingCoil
» <@ SystemControl
¥ <@ WaterTemperature
» [&2] Instance Data

5. Fill'in the interface of the popup with the newly created tag as well as static values.

[d Properties [} Info ()| %] Diagnostics
| Properties | Interface | Animati [ Events [ Texts |
i2BasE
Name Static value Dynamization
- Properties_Faceplate
HMI_PID _Water _FID_Wiater e
rLeftY-AxisEndValue N 100
rLefty-AxsStartvalue N (]
rimeAxsRangelnSeconds [N 60
sFont N Tehoma, 3px. style=Bold
sFontGraph N Tahoma, 11px, style=Bold
sFontTitle M Tahoma, 11px style=Bold
sFormatPattern N 9999
sTitle N PID Contral Title
sunit ™ %
Trend ™~

6. Lastly, configure the Trend view with the tags you would like to trend.
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g
‘Water Temperature PID Control

m m PO
Sp: - DDOD % Sp: 000D % P: DD Pw: 000D
I 0000 Dw: 000D
Actuzl Input: 000.0 %
D: 0000
Actual Output: 0000 %

Fine Manual
i o

e Name Style Trend v... | Trend type 1
k| water Temperature Actual N/ 100 Cyclical real ti..f [dbWaterSystem_WaterTemperature_rPIDActualTemp] 1
| FID Output N 100 Cyclical real ti..)f [dbWaterSystem_WaterTemperature_rPIDOutput] 1

(<] [ ]

10:58:39 AM__ 10:58:59 AM 10:59:19 AM__ 10:59:39 AM |

100% -

|§ Properties ||"_i.1|nfo y| 9 Diagnost

Properties Interface || Animations || Events || Texts |

A==

Name Static value Dynamization

* Properties_Faceplate
HMI_PIDInterface Water Temperature FID
sFormatPattern N 999.9
sTitle P 9, Water Temperature FID Control
sUnit By 9, |
Trend ™~ m} |WﬁtErTemperaturE Actual, PID O,ﬂ
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