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: )
PAL Intention it
Standard Library R iichar

Tag-Number
Name

QORI  @rooar

Minimizing
Engineering Cost & Effort @

Intuitive operation Off (O)

Fits all industries

Status

Automatic
34.00 rpm |

Faceplates with cleatr, -
modern svg icons “‘ “ \ andling

Integrated system functions
(Alarming, Trending, ShiftLogbook)

Extensive functionalities (Operating Modes, Priority Commands,
Interlocking, Exclusive operator access, ...)
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PAL Availability

PERFECTION IN AUTOMATION
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Version: V1.10.10 (B&R, 09/02/2013 12:46:59 CEST)
add MTLookUp and MTSubsProp as Library modules.
Version: V1.10.9 (B&R, 09/02/2013 08:41:13 CEST)

Graphic blocks Ctri2Pos01L107, Ctri2Pos01L107, MotFcO1L101, MotFcCwo2L101, OpCntd1L10
Min and Max values deleted at /O boxen with no control value

Version: V1.10.8 (B&R, 08/29/2013 14:23:49 CEST)

Internal HW "MotorFcPard1_01" modified:
In Block "EQD" (EQ_DWORD) Input "IN2" changed to value "OxFFFF" because we have n:]:|

Version: V1.10.7 (B&R, 08/23/2013 15:01:40 CEST)

Pintypes adjusted according PAL A&P 339889:
a) insert "command=001/043>" key
b) add missing descriptions at all pintypes ("desc<001/049=" key)
c) remove "sort_nr" key, that the sorting is done automatic
dj remove "strict_val_check” key. because: no idea what its meaning
e) add new pintypes "DevCfg" for MotorFcBus01 and MotorFoCwoz2
fi unused pintype groups removed: CtrlArith & CtriMinMax & ValveMotorsc
g) unused pintypes removed: Common->Ctivis & ILock->SymCfg

Version: V1.10.6 (B&R, 08/22/2013 14:12:50 CEST)

change "dynamic” output pins of HMs, which are connected to "not dynamic” input pins, to "not
At+P 339494

Version: V1.10.5 (B&R, 08/22/2013 10:17:04 CEST)

Gurantedd instance length is now &4 for all HM's
AP 339862

Version: V1.10.4 (B&R, 08/21/2013 13:56:05 CEST)

- (@ cacht ]
Eile Edit Build “iew Reports Extras Login  Help
(X ﬁ,{t{j {t)j i :té L —; ri :ﬁ Sy m E @
- 'T‘ a '5" 3 MpcProjM_AdvancedProzessControl/HM_Mpc10_MAX/CfcMameMpe1001 Test
Mair
g B S =[x N Unifiltered view Iz a E L e bR A
S
% ‘Tvpe / Name /| Status Iarking “ersion comment / Description
=
= ﬁAF’ROL (vV2.1.0) AFROL standard blocks
i = ® ECampPy (v0.1.0+) ia ECampPy
ﬁIECG‘I‘IB‘I_S (1.5.04) Library according to IECE1131-3
"
% ’ MATLAB (VD.1.0+) Matlab import test library
% ’a PAL (V1.14 80+) Frocess automation library
= = APROL_Internals APROL internal group
i B HM_Analog Analog interfaces
T B HM_Auxiliary Auxiliary blocks
o B HM_Condition Condition monitering
4 =S HM_Caontroller 48 Loop controllers
5 E= HM_ControllerAddCn 48 Loop controller addon blocks
‘g == HM_Counter Totalizers and dosing
= == HM_Digital Digital interfaces
L4 == HM_Energy 4R Energy monitoring
== HM_FieldBusCommunication Field bus communication blocks
== HM_ILock Signal interlocks
== HM_Indicators Inidicator makros
B HM_Input “alue input
E=HM_Logging Logging
s E=HM_Motor Motor devices
B HM_Pulse Fulse modulation
= HM_SFC Sfc operation block
B HM_Valve Walve devices
== |nternal in Internal parts

== Iviscellaneous

Comes with the APROL Setup
Check version history for last changes
Can easily be added to your project

Miscellaneous parts
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PAL Editions

APROL Solutions



PAL for process control system APROL and Solutrans: e -

/ APROL EnMon \

» Universal standard library
PAL
= Process Automation Library
for process control system APROL

» To keep down costs :
there are different PAL Editions APROL

Trendsystem

for the different APROL Solutions s

e.g..

PAL Edition EnMon
AP.LIB-ENM-CNT-NEW

PAL Edition ConMon
AP.LIB-COM-CNT-NEW

» Always the original version of PAL
is installed on the APROL systems.
But depending on
the purchased (=licensed) edition
there is only a subset of the
PAL control modules available.
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PAL Documentation PERFECTON N AUTOMATION -

» PAL Documentation is integrated in Setup since R3.6-08

> Languages German/English

> In product documentation — chapter L1
(Help->Product Documentation)

> Divided in engineering part (engineers view)
and operating part (operators view)

> AsBuilt-Documentation: no documentation, only description of the pins
available

» PAL Documentation was not integrated in APROL < R3.6-08

> separate HTML- Files
> Download from download servers
> Folder structure
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PAL Internationalization PERFECTON N AUTOMATION Eﬂ

Internationalization based on GNU gettext mechanism
Avallable languages

English

German

Further languages at request
Create the translation for a new language by yourself
Edit the existing translation
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» APROL Hypermacro concept

> Includes logic functionality (C- FUBs, ST- FUBs, SFC- FUBS)
> Includes visualization parts (graphic macros, faceplates)
> Includes control system blocks (alarm, trend)
> One block per typical, everything inside
""" | Analogol 01 | i
HminstAna01
- - mFace > e 9
- mTagho TagMopr -i- -
- mMame Namefr - -
- mDesc Descpr - - -
: -||Grp Grpl-
- mPriRng Prikng
- - mPiclnst Ficlnstpe - - -
- mvTEt IWTotpe - i -
- mDoc Doc
- - mExcOpe ExcOpe
- mExcSys ExcSys
: ﬁBatchID BatchID§
- - mBatchMWame BatchMamewm -
- - @mBatchStep BatchStepe -
- maetBatch BatchOcc -
- iMdIOk
. .",‘fy R
- - mTagVis ModStat
- mACKExt

- - mAlaSwDis ErrstatCmb
- - mSigstat SigstatCmb
- mLckStat LekStatCmb
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» Image Container

>
>
>

clear, modern SVG-Icons

icons are saved in the library

standard- icons can be replaced by customer icons

=m Image container - CaeManager (engin@bupalod)

IC

|Name - | Freview Description SVG Used Conflict ‘

FAL

[FAPROLSystem APROL system images

[Z Device_Controller0l Device icons for controller o

[ Device_Controller3Pos01 Device icons for controller 3 positions W

[ Device_Digital0l Device icons for digital o

|=5 Device_Dose01 Device icons for dose

=4 Device_EnergyMonitor01 Device icons for EnergyMonitor o

[FDevice_|Lock01 Signal icons for ilock01 o

[= Device_|Lock08 Signal icons for ilockos '

=] @Device_MotorO‘l Device icons for motor o

o-[=01 Motor o
[Fcmd Commands

State_Fh0_Cmd0 . W L 4
State_FbO_Cmd1 . W o
State_Fb1_Cmd0 . ¥4 [V
State_Fb1_Cmdl . o o
State_MultiFb_Cmd0 @ v v
State_MultiFh_Cmd1 @ W W
State_NoFb_Cmd0 @ o o
State_NoFh_Cmd1 ﬂ ("4 (Y4
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» Color list, Font list

> are saved in the library
> can be customized

= Fontselection list- CaeManager (engin@bupalos)

—Font selection list

| FPurpose « | Font Text sample |
APROL, Unused dummy Albany AMT,8,-1,5,50,0,0,0,0,0  abcteimeECDEIWN 2345678355 Al
Faceplate. Scale value Albany AMT,10,-1,5.50.0.0,0,0,0 sbcdeiwaBC DEW1 23456789550 40, .=
Faceplate. Text headline Albany AMT.14.-1.5.75,0,0,0,0.0 abcdeiwABCDEIW01234567895410A0,.:122
Faceplate, Text normal Albany AMT.14.-1,5.50.0,0,0,0.0 abcdeiwABCDEIWO12345672963004A0,, 123
Faceplate, Text small Albany AMT,12.-1,5.50.0,0,0,0.0 abcdeiwABCDEMO1 2345678204004 1
Faceplate. Titlebar Albany AMT.14,-1.5.75,0,0,0,0.0 abcdeiwABCDEIW01234567896410A0,..122
2] bt il [k S o gl ] ) Graphic macro, Additional tag number Albany AMT,10,-1,5,50,0,0,0,0,0 abcdeiwsBC DENW1 2345678065040, o=
- Color dynamization list Graphic macro, Info value Albany AMT,10,-1,5,50.0,0,0,0,0) abcdeiwsBC DEIMIDT 23456780650 64

Name ‘Fnregmund |Eackgmund |F|H|ng pattern |Lme type |Pre\ﬂew | Graphic macro, Main value Albany AMT,12.-1,5,50.0.0.0.0.0 abcdeiwABCDEMID 2345678590 oI

BrinCol_AlarmPriorityBzckground_1 | | hone Mone Graphic macro. Single tag number  Albany AMT,12.-1,5.50.0.0.0,0.0 abcdeiwaBCDERMON 2345678304004,

BrLibCol_AlarmPrirityBackground 2 B None None None |

BrLibCol_AlarmPriorityBackground_3 None None None

BrLibCol_AlarmPriorityBackground_4 MNone MNong None Selected font I

BrLibCol_AlarmPriorityBackground_S Mone MNone None Used font I

BrLibCol_AlarmPriorityText_1 None None None

BrLibCol_AlarmPriorityText_2 . MNone MNone None D Text sample I

BrLibCol_AlarmPriorityText_3 . MNong MNone None D

BrLfnColiAlarmPrmrftyTextj . None None None D QK ] [ QEI"ICE|

BiLibCol_AlarmPriorityText_S . None None MNone D

BrLibCol_BargraphBackground MNone MNong None

BrLibCol_BargraphMegative . Mone MNone None D

BrLibCal_BargraphPositive B None None None J

BrLibCol_BargraphScaleMaxMin . MNone MNone None D

BrLibCol_BargraphScaleMNorm . MNone MNong None D

BrLibCol_BargraphScaleZero . Mone MNone None D

BrLibCal_BitDisplayValuel B B None None |

BrLibCol_ControllerActualvalue_X . MNone None D

BrLibCol_ControllerSetpointyvalue_W . MNone None |_| @

oK I Eancel ]
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Faceplate classification
Graphic macro @
graphic symbols which are directly placed in the process graphic @

Faceplate (level 1-faceplate, first-level-faceplate) < ?X
) ) MOT TAG123
main faceplate of a device Motor01
pops up when you click on a graphic macro QO@W R®
contains most important information + interaction @
(status, buttons,...)

Is displayed with dark-grey background XH Autornatic

when inhibit is active @O

Configuration x
_ _ MOT_TAG123
Sub- faceplate(s) (level n-faceplate) o=

contain further information + interaction @‘
StatUS, buttons ... | Delay | Elapsed

. Feedback On 53 Os
Pop up when you click on a button Feedback OFf ‘ Os
in a faceplate one level higher up Restart 2s

. Safe position Off (0)
used for parameter input
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» Operating mode < ? X
. . 5HTJ12AF001-M01
> Control Modules work with operating modes KalkHydrF6Schne 2
(not each control module provides all modes) QIONTREC)
>  Available modes are: . @
»  Automatic
Off (0) Automatic
»  Manual ¢ 500mpm
» Local -

Y

Maintenance

(=kind of manual mode where Priority Commands and Locks are inactive)
» Inhibit
> See Bausteindoku\02_common\modi_eng.htm

/



Bausteindoku/02_common/modi_eng.htm
Bausteindoku/02_common/modi_eng.htm
Bausteindoku/02_common/modi_eng.htm
Bausteindoku/02_common/modi_eng.htm
Bausteindoku/02_common/modi_eng.htm
/Bausteindoku/02_common/modi_eng.htm
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Priority Commands

Control Modules can be controlled by
Commands from the operator via the faceplate in mode manual
Automatic commands from logic, only active in mode automatic
Priority Commands, active in manual and automatic mode

Priority commands have higher priority than automatic commands

While Priority Command is active, setting commands via faceplate is locked

See Bausteindoku\02 _common\cmdpri_eng.htm

i Status X
| 5HTJ12AF001-M01
| KalkHydrFéSchne_2

(Aduel3 [~
/O | Name | Wer| Lcks| Sigs

>

ol ;| ?
S5HTJ12AF001-M01
KalkHydrFéSchne_2

i &

Manual

=8) Command priority, Off o ______
=8 Feedback Off (0)
| «©) Command Off (0) o

'4 5.00 rpm

~—@lel © Bl
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Bausteindoku/02_common/cmdpri_eng.htm
Bausteindoku/02_common/cmdpri_eng.htm
Bausteindoku/02_common/cmdpri_eng.htm
Bausteindoku/02_common/cmdpri_eng.htm
/Bausteindoku/02_common/cmdpri_eng.htm
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Interlocking
Means you can do a manipulation on some signal
Access via Sub- Faceplate Status
For example to set priority commands during project startup or FAT

Status

S5HTJ12AF001-M01
KalkHydrFéSchne 2

©)@= PSP R——

/O | Name | Wer| kg Sigel [+
-@ Command priarity manual, Off (0}

-@ Command priarity manual, Cn (1) @ — | =
-@ Command priarity, Off (0)
-@ Command priority, On (1)
@) Lock Off (0)

=@ Lock On (1)

Command priority, On (1)
SHTJ12AF001-M01

KalkHydrF6Schne 2

Eingang
=) Set manual 5HTJ12AF001-M01
-@ Set automatic
-@ Local

@@@@@@7@

D

=#) Command automatic
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Locking

With locking you can prevent Control Modules from accepting commands

e.g. you can prevent a motor from accepting commands for a movement in
direction 1

See Bausteindoku\02 common\ick eng.htm

- Status x
| SHTJ12AF001-MO01
| KalkHydrF&éSchne 2

Auelis[+)

1O | Name Wer| Lcke Sigs|

=&) Lock On (1) :

=@ Feedback Off (0) o N 5HTJ12AF001-MO1
' KalkHydrFdSchne 2
| #© Command Off ©) i

B O TIEIC)
30 "o

Off (O} Manual

4 5.00 rpm

_iel © 8
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Bausteindoku/02_common/lck_eng.htm
Bausteindoku/02_common/lck_eng.htm
/Bausteindoku/02_common/lck_eng.htm
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» Lock State

> Control Modules have a lock state

> Gives information about signal manipulation state
»  Signal okay
»  Signal manipulated

> Manipulations are:

> Bridge set, alarm locked, dummy value active,...

> Is displayed

> Can be handed over to a following block

> See Bausteindoku\02 common\ickstat _eng.htm
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Bausteindoku/02_common/lckstat_eng.htm
Bausteindoku/02_common/lckstat_eng.htm
Bausteindoku/02_common/lckstat_eng.htm
Bausteindoku/02_common/lckstat_eng.htm
/Bausteindoku/02_common/lckstat_eng.htm
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» Signal State

> Control Modules have a signal state
> Gives information about signal's quality
»  Signal quality good
»  Signal quality bad
> Reasons for a bad signal state:
> Broken wire, configuration error, life signal error,...
> Is displayed
> Can be handed over to a following block
> See Bausteindoku\02 _common\sigstat _eng.htm

e @A


Bausteindoku/02_common/sigstat_eng.htm
Bausteindoku/02_common/sigstat_eng.htm
Bausteindoku/02_common/sigstat_eng.htm
Bausteindoku/02_common/sigstat_eng.htm
Bausteindoku/02_common/sigstat_eng.htm
/Bausteindoku/02_common/sigstat_eng.htm
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» Alarm

> Control Modules are fitted with alarms

> (runtime violation, operating hours,...)
> Any alarm is logged in the alarm system (AprCcAlarm)

Alarm configuration:

> Alarm/message, acknowledgement, reset, safety-related
> Any alarm needs to have a defined priority (0-255)
> Any instance of a Typical needs a priority range

> Definition of the alarm color for a specific priority range

> See Bausteindoku\02 common\alarms eng.ht = =
S5HTJ12AF001-M01
KalkHydrFéSchne_2

e | DOE
St CyRami2eo = SHBIEEE JILE 2URE = Alle:18 -
r~ Color dynamization list :kl Beschreibung | En | Saf|B;'Q| Ack| Res|4]
|Name - | Foreground | Background | Filling pattern | Line type | Freview | = - External Error J . (15)J J
BrLibCol_AlarmPFriorityBackground_1 MNone MNone — .
- tyBack g_ ........................... . ............................. . ......... D ......... -- Feedback Error J (Saf) 5 J o
ErLibCol_AlarmPriorityBackground_2 . MNone MNone MNone D =
_ o - Feedback Loss 0 Error v ( 55 L
ErLibCol_AlarmPriorityBackground_3 MNone MNone MNone -
BrLibCol_AlarmPriorityBackground_4 None None None = [Fesalizel: Less 1 Bt v _) 65 ¥ —
BrLibCol_AlarmPriorityBackground_5 None None None @ - Feedback Delay O Error (s'j) 35 o
@ - Feedback Delay 1 Error J (Saf_) 45 J -
oK H Cancel ] '.i Operating time counter intervafl «f -—- 95 — —
- ing time counter interyffal 2 J - 105 - - @
|4
2140 | 4180 | 81-255 |
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Bausteindoku/02_common/alarms_eng.htm
Bausteindoku/02_common/alarms_eng.htm
Bausteindoku/02_common/alarms_eng.htm
Bausteindoku/02_common/alarms_eng.htm
/Bausteindoku/02_common/alarms_eng.htm

PAL Basic concepts 13/15 i -

» Operator rights

> APROL standard; operator rights are assigned to operators, groups of
operators with OperatorManager

> All Control Modules are fitted with some operator rights. These can be
assigned / not assigned

P |2 Edit Group - OperatorManager (paleng@bupatiyo) P =<
Group: GroupTuner1i ENGINEERING
Master data ] Operator Rights l Alarm Groups | Application Rights \
|Rights - | Status | Changes | Description '3 i

= Library[PAL_V003]
Alarmsummanydl_Acknowledge
Alarmsummany0l_Lock
Alarmsummanydl_Reset
Analog0l_Bargraph
Analogll_Dummy
Analog0l_Filter
Analog0l_Internal_External
Analog0l_Limits

Process Automation Library £
Acknowledge selected alarm —
Locks/Unlock selected alarm

Feset selected alarm

Configure bargraph

Set dummy value

Configure filter

Switch between internal and external
Configure limits

SR EEEEY!
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Exclusive Access

An operator can ensure exclusive access to an instance

The exclusive access is only about operation via DisplayCenter, but has no
effect on the logic

See Bausteindoku\02 common\exc eng.htm

Configuration Special modes

TagNo

Feedback O
J-"ﬁ%' You are:
N\& Feedback 1 10s Os i
tuner

|
|
Feedback 2 10s Os
Off (@) Manual I palrun
|
|

Bs 6s1ms

Restart
0.00 ’ﬁ‘l Change over 1-=2

Exclusive:
Change over 2->1 Ss 0s || PalNotExc
- Safe Position Off (0
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Bausteindoku/02_common/exc_eng.htm
Bausteindoku/02_common/exc_eng.htm
Bausteindoku/02_common/exc_eng.htm
Bausteindoku/02_common/exc_eng.htm
/Bausteindoku/02_common/exc_eng.htm
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» Verification, Authentication

E_'{ e Question - DisplayCenter (palopr@bupa074) @ @ & &
> Verify switching operations
. Do you want to change the value from Off to On?

> Without comment @

> Com ment pOSS|b|e Context of action (details): lssasnsonsssioni]

> Comment necessary
> Authentication necessary F|* / Comment :

> No

0] % l [ Cancel l
> Yes

> Yes, additional with second operator

W@ Security Authentication - DisplayCenter (palopr@bupa074) @ & & &
ﬂﬁ Do you want to change the value from Off to On?
Context of action (details): ————

The interaction of operator funer2'in the confirmation requires authentication by a
second operator.

Operator login: ||

Fassword: [ l

ox | g




PERFECTION IN AUTOMATION BH
www.br-automation.com N

PAL
Components



PAL Components and dependencies

PERFECTION IN AUTOMATION
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= PAL Components

Process
graphics

APROL System Software

CFC Engineering

Datenbank

Process
graphics

Download |
Manager

‘ UserTask01.br

- - - — UserTask02.br

||"|III||“| | i‘ UserTask...
> g

CCTask

Alarms

Trends
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PAL Control Modules
Analog blocks

Analog01 01: Analog inputs or values (transmitter, ...)
Analog02_01: Analog inputs or values (transmitter, ...)
usage without Controller possible
AnalogHart01 01: Analog inputs of HART-modules
BargraphOl1_01: Bargraph
Digital blocks
Digital01_01: Digital inputs or values

DigitalSeqOfEvt01_01 Fast digital inputs or values
Interlock blocks:

ILockO1 01: Interlocking, 1 digital signal

ILockO8 01: Interlocking, 8 digital signals
Input blocks

InputDINTO1_01: Input block for signed integers

InputUDINTO1_01: Input block for unsigned integers

InputLREALO1 01: Input block for decimal values



) ()
PAL Control Modules overview 2/7 PERFECTION N AUTOMATON Eﬂ

PAL Control Modules
Counter blocks
Totalizer01_01:
Totalizer02_01:
Totalizer03_01:
Dose01 01:
OperationCouner01_01:

Energy Monitoring blocks
EngyMonX20AP31XX01_02:

EngyMonO1_01:
TimeOfUseRate01 01:

TimeOfUseRateSel01 _01:

LoadShed01 01:
EnergyToPower0Ol1 O1:
DegreeDay01 01:
MetaDatalnputO1l_01:
PowerCalculation01_01:
FlowCalculation01_01:

Counter UDINT (analog integrator or dig. pulses)
Counter LREAL (analog integrator or dig. Pulses)
Counter LREAL (count increments)

Dosing quantities

Operations- and Operating time counter

Support of B&R X20-module for

energy measurement (X20AP31xx)
Energy monitoring using signals from various sources
Time of use, tariff
Select rate from TimeOfUseRate
load shedding
Calculate power out of energy
Heating degree days / Cooling degree days
Input of meta data for EnMon-Reports
Calculation of the enthalpy of water
Flow calculation according EN ISO 5167-1/2/3/4
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PAL Control Modules
Motor blocks:
MotorO1_01:
Motor02_01:
MotorFcCw02_01:
MototFcBusPB0O1_01:

MototFcBusPLKO1_01:

MototFcBusPNO1_01:
MotorScPBO0O1_01:
MotorScPNO1_01:
MotorScPB02_01:
MotorScPNO2_01:

Motor, 1 direction (on, off)

Motor, 2 directions or 2 speeds

Motor, Frequency Converter, conv. Wiring

Motor, Frequency Converter, PROFIBUS

Motor, Frequency Converter, POWERLINK

Motor, Frequency Converter, PROFINET

Motor, Simocode, 1 direction, PROFIBUS

Motor, Simocode, 1 direction, PROFINET

Motor, Simocode, 2 directions or 2 speeds, PROFIBUS
Motor, Simocode, 2 directions or 2 speeds, PROFINET
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PAL Control Modules

Valve blocks
ValveOl 01: Valve (open, close)
Valve02_01.: Valve (open, stop, close)
ValveAnalog01 01: Analog valve (1x ana out, 1x ana in)
ValveMotorO1 01: Motor controlled valve (3x dig out, 1x ana in)
ValveScPBO01 01: Valve, Simocode (open, close), PROFIBUS
ValveScPNO1 01: Valve, Simocode (open, close), PROFINET
ValveScPBO02_ 01: Valve, Simocode (open, stop, close), PROFIBUS

ValveScPNO02_01: Valve, Simocode (open, stop, close), PROFINET
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PAL Control Modules
Controller blocks

Controller01_01: PID controller, algorithm B&R LoopConR
Controller2Pos01_01: Controller, 2 positions, discontinuous
Controller3Pos01_01: Controller, 3 positions, discontinuous
MpcO1l O1: Model based predictive control 1x1x1
Mpcl0 01: Model based predictive control 10x10x10

Advanced control blocks

AutoTunePID0O1_01: Autotuning for PID controller
ControlSmithPredictO1 01: Smith predictor

ControlPerformanceMonitorO1_01: Controller performance monitoring

LookUpTableO1 01: Interpolation of a table of values
GainSched01_01: Gain scheduling

SignalFilter01_01: Apply different kinds of filters on signals
SignalGenerator01_01: Generate different kinds of signal (sinus, rect. ...)

SplitRange01 01: Split range (one input -> 2 outputs)
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PAL Control Modules

Controller add on blocks
ControlArithmetics01_01.:
ControlCompare01_01:
ControlComplement01_01:
ControlDeadTime0O1_01:
ControlMultiplex01_01:
ControlDemultiplex01_01:
ControlLatchO1_01:
ControlLeadLag01_01:
ControlMinMax01_01:
ControlTransferFct01_01:

Arithmetic calculation
Compare
Complement

Dead time

Multiplex

Demultiplex

Latch

Lead lag
Min/Max-selector
Transfer function

PERFECTION IN AUTOMATION
www.br-automation.com
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PAL Control Module

Auxiliary blocks
NavigationBar01_ 01.:

Sequential Flow Charts
SfcOperate01_01:

Fieldbus communication
MbusMasterO1_01:
MbusSlave0l 01:

Condition Monitoring
ConditionMonitorO1_01:

Pulses
PulseFrequencyModulation01_01:
PulseWidthModulation01_01:

PERFECTION IN AUTOMATION EH
www.br-automation.com

Navigation in process graphics
block for operation with SFCs

block for operation of an M-Bus master
block for operation of M-Bus slaves

support of B&R X20 module for vibration
measurement (X20CM4810) )

PFM
PWM
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» Analog01 01, Analog02_ 01

>

V V.V V V V V V

Analog inputs, analog values

Limit monitoring

Scaling

Filter (only Analog01_01)

Dummy

Visualization, Bargraph, Trends

Alarms

See Bausteindoku/analog01 01/analog01 01 eng.htm

Exercise :
»  Use the block according documentation
Connect hardware analog input to the block

>
»  Connect the output value to a hardware analog output
>

Add the hypermacro BargraphO1 01 to your project

< H

(RS

SECA10_CL001_XQ01new
NivBrennStf_VLagBeh_1

OIND)

Value

20 %|

100

100—
wHHH

80 yHH

60—

20

HHH
90

HH

80

H

70

Hyst
5

Roclp
5

RocDwn

5



Bausteindoku/analog01_01/analog01_01_eng.htm
Bausteindoku/analog01_01/analog01_01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/analog01_01/analog01_01_eng.htm
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AnalogHartO1 01
Analog inputs, analog values, additional HART-values
Standard features like Analog01 01
Additional display up to 4 HART values

Yy

T
TagNo

?X

‘ Value 0.00 Unt|
HHH
100,00 S
100.00—
HH
90.00+ wHHH 80.00
d H
80.00+wHH 500
70001 wh
s | 15.00
(L N
20.00— 10.00
40001 LLL
5.00
30001
Hyst
20004 — 5.00
A
10.001—4LL |RocUp
AL 5.00
0.00—
RocDwn
000 T soo

TagNo

HARTValie 01 /N

HART information

PERFECTION IN AUTOMATION
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)4

0.000 n.d.|»

HART Valie02 /N

0.00 n.d.|

HART Valie03 /N

0.00 n.d.|»

HART Error signals
Underflow

Cverflow

Cpen Line (BW)

Conversion

sum

Sensor

1O Supply

ellell=l{=l=lie]=)

Use delay time for HART alarms

deactivated
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Digital01_01

Digital inputs, digital values EFGH-0_TAGNO
o ABCD0123 NAME
Normalization

@)@ I

Latch < Signaltext

e © cro

Visualization, Trends

Alarms
See Bausteindoku\digitalO1\digital01 eng.htm
Exercise:

o EFGH-0_TAGNO

Use the block according documentation

Connect hardware digital input to the block

Connect the output value to a hardware digital output
Test the features


Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/analog01_01/analog01_01_eng.htm
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DigitalSeqOfEvt01_01

Fast digital inputs, digital values €@ =reHo_TacNo

Support X20DS4389
(Fast input scanner 250pus)

See also Digital01_01
See Bausteindoku\digitalsoeOl1\digitalsoe01 eng.htm

< 5

DS_DIo1
DS _DI01

QN D)

X Sigo1Tx |

Moment of last change
11/21/2012 13:55:14 968750 |



Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
Bausteindoku/digital01/digital01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/analog01_01/analog01_01_eng.htm
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EFGH-0_TAGNO
ABCDO0123_NAME

» ILock08 01

‘ Interlocking of 8 digital signals
‘f - g g g < Signaltext | @7 E
> Bridge  sig02
> Logical combinations ;ézzzj
> Bridge S
‘ _ _ _ Sig06
> Visualization X sigo7
>  Alarms X Sice
> See Bausteindoku/ilock08/ilock08 eng.htm
> Exercise:

»  Use the block according documentation

»  Connect hardware digital inputs to the block

»  Connect the output value to a hardware digital output @) =reo_Trcno
»  Test the features


Bausteindoku/ilock08/ilock08_eng.htm
Bausteindoku/ilock08/ilock08_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/ilock08/ilock08_eng.htm
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» InputUDINTO1_01 (InputLREALO1_01, InputDINO1_01)

’

Input of an UDINT value (unsigned integer)
Range limiting
Input via Slider or IOBox Ei:ﬁ
Visualization, Bargraph
Further implemented:
InputLREALO1 01 for floating point values
InputDINTO1_01 fur signed integer values
Exercise:

»  Use the block according documentation

»  Connect the output value to a hardware analog output

»  Test the features <
TagNo

MName

&

0 % | 500 % |
|| Y
< —@ A2

| 134




PAL Control Modules in Detail 7/50

PERFECTION IN AUTOMATION
www.br-automation.com

» Totalizer02_01

V V V

YV V VY

7
/

\ 74

Counter (analog integrator, pulse counter)
Limit monitoring

Scaling

Dummy

Visualization, Bargraph, Trends

Alarms

See Bausteindoku/totalizerO1/totalizer01 eng.htm

Exercise :

\///

Use the block according documentation
Configure the block as analog integrator
Connect hardware analog input to the block

vV V VY

Test the features

< T ?*X
5HTA10C Q001
HCI Mes RohG
Analog Integrator
Off Forward
Counter 7916.55000 Unit |
vaue £ 1.0 Unit |
Factor 1.0 Unit |
HHH
1000.00000] 136500 ogo00
1000.00000 |
HH
900.00000 9000.00000
H
800.00000 8000.00000
700.00000 1
600.00000 e
LL
500.00000 0.00000
400.00000 LLL
0.00000
300.00000
Hyst
200.00000 0.00000
100.00000 RocUp
100.00000
0.00000 L —————
RocDwn
0.00000| | 100.00000



Bausteindoku/totalizer01/totalizer01_eng.htm
Bausteindoku/totalizer01/totalizer01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/totalizer01/totalizer01_eng.htm

PAL Control Modules in Detail 8/50 PERFECTION N AUTOMATON -

* A ?X

» Dose0 1_01 SHTA10CQ001

HCIl Mes RohG

»  Dosing of quantities NONND)
> Counter (analog integrator, pulse counter)
> Control of dig. Outputs: Coarse dosing / Fine dosing O AN
>  Leakage monitoring >toP Automatic
~ Dummy ®|®
Analog Integrator  Forward
> Visualization, Bargraph, Trends Counter 80.00 Nm?/min |
valie ¢ 0.0 Unit]
> Alarms Factor 1.0 Unit|
>  See Bausteindoku/dose01/dose01 eng.htm Period =Sl
] 100.00| | Lim2
> Exercise : 110.00 76.00
. . 100.00 —_a |
>  Use the block according documentation o R ey
80.00
i 70.00
»  Configure the block as pulse counter e
>  Connect hardware digital input to the block e
»  Test the features 2000
10.00
0.00

0.00 Off (0)



Bausteindoku/dose01/dose01_eng.htm
Bausteindoku/dose01/dose01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/dose01/dose01_eng.htm
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OperationCounter01_ 01
Operation- and Operating time counter
Monitoring of operations for command 0, command 1 and the sum
Monitoring of operating time for command 0, command 1 and the sum
Display of remaining operations and remaining operating time

Operating time counters

Configuration Command 0 X Configuration Command 1 X
TagNo TagNo

Command 0 | Command 1 Sum
+" Absolute Open (1) +” Absolute
‘ Set counter 0 Set counter 0.00h
Command 0 Reset all operating time counter + Interval Open (1) + Interval 1
limit 1 12.00h Operations counters >¢ Set counter 0 Set counter 0.00h
Remaining time limit 2 2400 h TagNo
limit 3 48.00 h Limit @ Internal O External Limit @ Internal O External
Remaining operations 2 e EETT R | 20 0 12,00 h 0.00 h
Time Cmdo0 to FbO 0s
limit 1 1200 h - Set counter 0.00h
e imit2  24.00h Reset all operations counter — — —
Imit3  48.00h Limit @ Internal O External
Remaining operations 20 24.00h 0.00h
Time Cmd1 to Fb1 0s  Int 13
nterva
Sum
limit 1 12.00 h Set counter 0.00h
Remaining time limit 2 24.00 h Limit @ Internal O External
limit 3 48.00 h - T y—_
Remaining operations 20 ' '
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EngyMonX20AP31XX01 01

JIR3HTO007A

support of B&R energy measurement module X20AP31xx
1-3 phases, 480VAC

voltage, current, active power, reactive power, apparent power, power factor,
frequency, ...

configurable alarm limits
trailing pointer (maximum value display)

set / reset counters < & ? %
trends
—— % ‘|®H (P) Active power

110754

| Gotesspeseopmase |- ‘ Total 0,00 kW]
22 =M (s EMIEALODE
&, ¥ (10m 0.000s ) 05 06 2012 11:07:40 - 05 06 2012 11:17:40 [~] % gggggﬁ L1 L2 L3
6437 A
e 1.48 kW

11:17:54

v
420
410~
w400 B
v
) J

T
11:10 1112 11:14 11:16

05.06.2012

%%ﬁ LB Y [EEEE
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EngyMon01 01

support external modules and bus systems
1-3 phases, 480VAC

voltage, current, active power, reactive power, apparent power, power factor,
frequency, ...

configurable alarm limits

trailing pointer (maximum value display)

set / reset counters

< ? X
trends EQ-1403-1

Energy consumption L1
. ; TrendViewer b 4 ‘|®H p Active power -
JIRZHT007A

@Voltage phase to phase - ‘ | Total 0.00 kW |
2 =2 s nEKIEALOE
<, ¥ [ (10m 0.000s ) 05.06 2012 11:07:40 - 05 06 2012 11:17:40 [-] & gggggE L1 L2 L3
M i 6437 A
 1o7s4 11:17:54 1.48 kW

HH—————F————T
11:08 1110 112 1014 1:16
05.06.2012

@ Pal - %%ﬁ - a1
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TimeOfUseRate0O1 01

Time of use rate

selection of the actual tariff depending on:

summer/winter season

holiday
time

Parameter Konfiguration

IS

Configuration Summer X

TagNo

Tarif 1 ® Intern Extern
[Unit] 0.0240 0.0000

Tarif 2 ® Intern Extern
[Unit] 0.0249 0.0000

Tarif 3 ® Intern Extern
[Unit] 0.0263 0.0000

Start Sommersaison ® Intern Extern
A7) 0000

Start Wintersaison ® Intern Extern
(7 [)[Octaber |} 0000

|V0n ‘To ‘ Rate ‘
00:00 0800  Tarif 1
08:00 1600  Tarif2
1600 2400 (SRS

oFaf oF 0B [

vE H=8e

0.0248 Einheit
Tarif 2

Tagho

PERFECTION IN AUTOMATION
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BR

0000
0100
02:00
03:00
0400
05:00
06:00
0700
08:00 08:00
09:00
10:00
1100
12:00
1300
14:00
1500
16:00 16:00
17:00
18:00
19:00
20:00
2100
22:00
2300
2400

0000

Di 2012-06-05 11:30:29

L

Tarif 1
0.0240 Unit

Tarif 2

0.0249 Unit
Tarif 3

0.0263 Unit

Akt, Tarif

Rate 2

Alkt, Kasten

0.0249 Unit
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DegreeDay01 01
Calculation heating degree day, cooling degree days
Used for energy monitoring

PERFECTION IN AUTOMATION
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< 5 *¥ Temperatures X
DGDYW305 DGDYW305
DegreeDay DegreeDay
‘®|®|@‘ ‘@l@‘ Average temperature | -68.65 °C
Awverage calculation method | 24 values
Hdd
Actual temperature | L 4 -24.40 °C

Hdd Nr. 01 87.65 K |

|T|me I |yesterday[*C] |todav[°C] |

No / |Parameter[°C] |Hdd[K] 00:00

01:00
02:00
03:.00
04.00
05:.00
06:00
07.00
08:00

e e

73.55
-29.38
-50.65

10.35
-84.57

84,15

-7.08
-29.26
-50.54

A a7

-68.65
-89.93
-28.92
-72.84
70.45
4917
-77.03
-98.31
-3.23

— =

BR
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MetaDatalnputO1l 01

Input of meta data for historical saved values
Range limiting

Save to pins by pressing button

Restore old values after wrong input

LY A . ?

Production ol 1 MDI TitTxt ? %
01.03.2013 09:18:55 MDI02

MDI02 | Name ]

CIEICIEIC)

Last saved 01.01.1570 01:00:00
Last saved Cntho 01.01.1570 01:00:00
MName Wert Status
CntNo LCntMo .,

ObjDesc ;DbjDesc ‘

ObjCmnt ’Obijnt )

OhjPers ’DbjF’Ers ‘

ChjPersCnt p ‘

OhjArea p.ﬂ )

ChbjArealnit ’Objﬂreal_lnit ‘

ChjDir ObjDir )
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PowerCalculation01 01
Enthalpy of water steam
According IAPWS-IF97

Konfiguration

®ZoneA(Druck‘, Temp., Enth., Leist.) - @‘@ ‘@|@
Zone A, Region 1, 1. Zone B, Region 1, fl. Region flr Zone A (® Intern () Extern
i Region1 - |Region 1
Durchflussmenge 2200 OS] -
Region fur Zone B @ Intern () Extern
Region1 | ~|[Region 1
Druck A Temperatur A Enthalpie A Leistung A =
100.00 = 100.00 = 10000.00 = 10000.00 = Durchfluss Eingangs Art @ Intern () Extern
90.00 90.00 9000.00 9000.00 Masse <1 | Masse

80.00 80.00 8000.00 8000.00

70.00 70.00-{+ 7000.00 7000.00 Dichte Konfiguration @® Intern () Extern

60.00 60.00-{ 6000.00-— 6000.00 Deaktiviert 1=] | Deaktiviert
50.00 50.00-{ 5000.00-|— 5000.00
40.00 40.00-(88 4000.00-— 4000.00
30.00-{— 30,00+ 3000.00-— 3000.00
20.00-— 20.00+ 2000.00-— 2000.00
10.00-{— 10,00 1000.00-— 1000.00
0.00-+— 0.00-4— 0.00 = 0.00

X  6533bar|X  78.20°C) 332.59kJkg,  7316.88kW
L

heat
exchanger
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LoadShed01 01

load shedding l@@’ I@l
. Load shedding
monitor power or ener o
P gy Oon Power
switch off /on according priority list actualvalue X 71.21 kW
estimate value 69.41 kw |
max. 10 loads actual limit 80.00 kW |
: actual difference 15.37 kW
possible to cascade
PwrL
alarmS 100.00 == 80.00 kw
Analog configuration X 90.00- Alarm 90 %
trends LsDo1 :
e 72.00 kw
actuell value 67.84kW| actual limit 80.00 kW | estimate value 69,63 kW | 80.00 {wp PwiL m
sSq 0
| enable Shed  |Cmd | On | actual POWer nominal [Prio |Roll
Alarm
[ 85 Trenaviewer gruntime@bupsossymen) EEED O Internal |@® External 7000 6400 kW
Datel Diagiamm Werizeuge Logn tie BeRitema Company License Bl Csr01Name disabled |~|| enabled 0 n 500kW| 500kW| 1| O Ms —_—
28 = RPHNS 2EKITALDE @ flremmmranoes ceseosn |9 e 60.00 g to shed
CEE | |cstaname enatled [-|[enavea | @ |@] 40| sookw| 2| o ' 67.53 kW
[ al O Inemal |® Extemal Famaa
‘ Csi03Name ’ena;’:;na‘,‘ énab]ederna © |@| 215w| sookw| 3| o0 50.00 to add
O Internal (@ External &/ 000 kW
Csi04Name enabied [+[enbed | © |@| 220W| s00kw| 4l 0 40.00
O Internal |@® External
Csr05Name STl [#rebiet O O 3:4kw| sookw| 5| o 30.00
P Internal |@ External =
| Csi06Name B i @ | ©| -o15kw| 1000kwW| 6| 0 delav remain
‘ enabled |+ 20.00 delay remain
i ) Internal |@® External OS
% Csi07Name ol g erebles Q Q| 11cokw| 1000kw| 6| 1 10.00
3 L O Internal  |@ External _Settle remain_
;_‘_AL___\_,_‘_,_,_,__ i oo Cs08Name el e QO 120w 0k 6| 2 0.00 05
‘T,/——-—“ “ | | csroaName el e QO 5ok o0wkw| 9| o AneH temain
M T M M P MMM S —— O Itemal | Externa 3 5m32s
P T s P (o) A e s s cerotame diabied |+ |enabies | @ | @] 1350w 1000kw] 10] 0 UL iy
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< i ?X

» Motor01 01 SHTJ12AF001-M01
@

KalkHydrFé6Schne 2

QIOND

> Motor control, 1 directions or 1 speed

Digital Feedbacks

Feedback monitoring . @

Safe position

Visualization, Trends On (1) Manual
0.00 rpm |

Alarms | -@H.-

See Bausteindoku/motorO1/motorO1 eng.htm

‘ ‘ ‘ ‘ ‘ " "

Exercise :
»  Use the block according documentation
»  Connect hardware digital inputs to the feedback inputs
»  Connect block output to hardware digital output @
»  Test the features .

MOT_TAGT23


Bausteindoku/motor01/motor01_eng.htm
Bausteindoku/motor01/motor01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/motor02/motor02_eng.htm
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< 6 ?X
» Motor02_01 L
> Motor control, 2 directions or 2 speeds '(9 .
> Digital Feedbacks
> Feedback monitoring .& @
> Safe position > > On (1) Manual
> Visualization, Trends < 000A]
> Alarms H
> See Bausteindoku/motor02/motor02_eng.htm @
> Exercise :
»  Use the block according documentation

Connect hardware digital inputs to the feedback inputs

vV Vv

Connect block output to hardware digital output

@ M
Test the features .

TagMao

\74


Bausteindoku/motor02/motor02_eng.htm
Bausteindoku/motor02/motor02_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/motor02/motor02_eng.htm
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o &
| m

| 34A502.13.XA1

| Entleer.Pump.Austr.Kam

@YW @

it @

MotorFcCwO02 01

Motor control with frequency converter

connected via conventional wiring

Set value for rpm
Digital Feedbacks

Configuration ) 4

k 34A502.13.XA-1

i Entleer.Pump.Austr.Kam

Internal Manual

Feedback monitoring IS
Safe position | Feedback 0 | 5mSs 0s
P Feedback 1 5m5s Os . < 1500 |
i I i Feedback 2 5mSs Os B
Visualization, Trends Fecde — | | Wil —
Alarms N W
. (A 100 Wimin
Safe position Off () o (N W internal
W configuration 0 U/min
34A502.13.XA-1 = T | W external
Entleer.Pump.Austr.Kam I R 22 U/min
L “iml 0|

W max () Internal  [@® External
[Udmin] 1230 1200 Off (0) 3? A
W min ) Internal ® External : @ | @
[Uimin] 23 100 | 4
r
: O
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» MotorFcBusPLKO1 01
» MotorFcBusPB01 01
> MotochBusPNOl 01

VVY Y YV VYV

Motor control with frequency converter
POWERLINK, PROFIBUS DP, PROFINET
PROFIdrive profile

2 directions or 2 speeds

Parameter transfer via DP-V1

Set value for rpm

Digital feedbacks

Feedback monitoring

Operation time counter, operations counter
Safe position

Visualization, Trends

Alarms

< ?X

TagNo
Name

Q= @

@ @

Internal Manual

. 1500 |
X
B M X 0 rpm
— W
- ® 772 rpm
Wint
B 772 rpm
— Wenxt
- X Orpm
0]

Off (@) £ 0A

™ -
oo
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» MotorScPB0O1 01
» MotorScPNO1 01

\\;

;

‘7’ ‘7’ ‘7’ ‘ ‘ ‘

Motor control, 1 directions or 1 speeds
Simocode motor control functions

(direct starter, star/delta starter, circuit breakeg

connected via PROFIBUS DP, PROFINET
Digital Feedbacks

Feedback monitoring

Safe position

Visualization, Trends

Alarms

@

MOT_TAGT23

< 6 ?X
TagNo

Mame

QHVW B@®

> > Off (0) Local
0 %/le |
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» MotorScPB02 01
> MotorScPNOZ 01

VvV VYV VYV

Motor control, 2 directions or 2 speeds

Simocode motor control functions
(reversing starter, star/delta reversing
dahlander, pole-changing starter)

connected via PROFIBUS DP, PROFINET
Digital Feedbacks

Feedback monitoring

Safe position

Visualization, Trends

Alarms

TagMo

~tAviA v

< 6 ?*X
SC001
Simocode pro 'V

YOV @
® &

Off (0) Manual
0% /le|

@@
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» ValveOl 01
> Valve control (open, close)
> 4 digital Feedbacks
> Feedback monitoring
> Safe position
> Visualization, Trends
> Alarms
> See Bausteindoku/valveOl/valve0l eng.htm
> Exercise :

»  Use the block according documentation

< ?X
5HTJ12AF001-M01

KalkHydrFéSchne 2

VO ®

>

Close (0) Manual

< 0.00 rpm

»  Connect hardware digital inputs to the feedback inputs

»  Connect block output to hardware digital output
»  Test the features


Bausteindoku/valve01/valve01_eng.htm
Bausteindoku/valve01/valve01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/valve01/valve01_eng.htm

PAL Control Modules in Detail 24/50 PERFECTION N AUTOMATON -

> T ?X
» Valve02 01 TagNo

> Valve control (open, stop, close) @‘®|®|@‘ ‘@|@‘
> 4 digital Feedbacks for the end position
> 3 digital Feedbacks for the operation @
> Feedback monitoring
> Safe position
>  Visualization, Trends of ?DM Mana!
> Choose different device symbols

(Valve + Motor, Valve only, Motor only) -- -
> Alarms
> See Bausteindoku/valve02/valve02 eng.htm



Bausteindoku/valve01/valve01_eng.htm
Bausteindoku/valve01/valve01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/valve01/valve01_eng.htm
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o ?X
TagNo

» ValveAnalog01 01 Name
> Valve control (analog output) .

See Bausteindoku/valveanalog01/valveanalog01l eng.htm

> Analog adjuster ' @
> Analog and digital Feedbacks o X
> Feedback monitoring |
. . ¥ automatic
> Switch between automatic and manual control value X 2"'0"" |
0.00cm 100.00 cm
> Safe position u *‘ B
> Control value ramp Q- 0D
>  Control value deviation monitoring s |
. . . Y
> Visualization, Bargraph, Trends 36.46
> Alarms
>
>

Exercise :

»  Use the block according documentation

»  Connect hardware analog input to the feedback input
»  Connect block output to hardware analog output

»  Test the features


Bausteindoku/valveanalog01/valveanalog01_eng.htm
Bausteindoku/valveanalog01/valveanalog01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/valveanalog01/valveanalog01_eng.htm

PAL Control Modules in Detail 26/50

PERFECTION IN AUTOMATION
www.br-automation.com

» ValveMotor01 01

>

V V.V V V V V V

Valve control (via motor and digital outputs)

Analog and digital Feedbacks
Feedback monitoring -l v 4

Three position control o

Safe position

Visualization, Bargraph, Trends

Alarms

See Bausteindoku/valvemotorQl/valvemotor01l enqg.htm

Exercise :

>

>
>
>

Use the block according documentation

Connect hardware analog input to the feedback input
Connect block output to hardware digital output

Test the features



Bausteindoku/valvemotor01/valvemotor01_eng.htm
Bausteindoku/valvemotor01/valvemotor01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/valvemotor01/valvemotor01_eng.htm

PAL Control Modules in Detail 27/50

PERFECTION IN AUTOMATION
www.br-automation.com

» ValveScPB01 01
» ValveScPNO1 01

;

\;;

V V Vv

7 %

Y VY

Valve control (open, close)

Simocode motor control functions
(Valve)

connected via PROFIBUS DP, PROFINET
Digital Feedbacks

Feedback monitoring

Safe position

Visualization, Trends

Alarms

See Bausteindoku/valvesc0O1/valvescO01 eng.htm

2 ? X

TagNo

QIONOMEC)

> @

Close (0) Automatic

X 0.00 A



Bausteindoku/valve01/valve01_eng.htm
Bausteindoku/valve01/valve01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/valve01/valve01_eng.htm
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PERFECTION IN AUTOMATION
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» ValveScPB02 01
» ValveScPNO2 01

\;

\;;

V V Vv

7 %

Y VY

\%

\%

Valve control (open, stop, close)

Simocode motor control functions
(Positioner)

connected via PROFIBUS DP, PROFINET
Digital Feedbacks for the end position
Digital Feedbacks for the operation
Feedback monitoring

Safe position

Visualization, Trends

Choose different device symbols
Motor, Valve only, Motor only)

Alarms
See Bausteindoku/valvesc02/valvesc02 eng.htm

< T ?X

TagNo
Name

@O B®

T =)

Off (D) Manual
D 00 A

(Valve +


Bausteindoku/valve01/valve01_eng.htm
Bausteindoku/valve01/valve01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/valve01/valve01_eng.htm
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» Controller01_01

YV V V V VYV V

YV YV V

\ 74

vV Vv

\ 74

PID controller

algorithm from B&R LoopConR
Safe position

Set value ramp

Control value ramp

Deviation monitoring

Cascading functionality
Tracking of Y to YMan

Tracking of WEXxt to Wint
Visualization, Bargraph, Trends
Alarms

See Bausteindoku/controller01/controller01 eng.htm

Exercise :
»  Use the block according documentation
»  Test the features

o0

< 6B ?
FICA23A617.201+

Durchflussreg Zul B3

S

Manual

100,00 Nrré/rnin |
X

0.00
W

0.00

W internal
0.00

W external
0.00

-22.00 Nm?/rmin |

000pSF,C | 100,00 ps/ C|

SEREEREEER

Y manual Y feedback

2 000 < 10.00
%

Active (m) 0.00

0.00 Nm¥min
0.00 Nm¥min
0.00 us&C

FICA 232817 201+



Bausteindoku/controller01/controller01_eng.htm
Bausteindoku/controller01/controller01_eng.htm
/home/paleng/tmp/PAL_Workshop/Bausteindoku/controller01/controller01_eng.htm
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T ? X
TagNo

» AutoTunePID0O1 01
> Automatic tuning for PID controller ‘®|®|@‘ ‘@|@‘

> Calculation of the PID control parameter [# Step ~|
> 2 different tuning methods implemented
> Oscillating tuning o

> Step tuning

X < 74.8 % |
W < 89.8 %|
6.000 %
111267 E ks 45.000 %|
20.3762 =Tn , ,
50941 sTw Tuning quality (0.00000 %|
0.5094 = Tf
Tuning results Cutputs
Proportional gain
0.00000 - | 1.11267 - |
Integration time
0.0000 s | 20.3762 s|
Derivative time
fp 111267 - 0.0000 s| 5.0041 s|
Tn 203762 = Filter time
Tv 50941 s 0.0000 s | 0.5094 s|
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» Controller2Pos01_01 < ?X

Controller2Pos01 01
Controller2Pos01 01

> Safe position @‘@l@l@‘ @@

> Deviation monitoring @ @
> Visualization, Bargraph, Trends
>

> 2 position controller

Internal Manual
A =@ @
m . 100.00 |
T !
I - { 4535°C
B W
et B 50,00 °C
- » Wint
1 Cmd1 =1 (ON) L 50.00 °C
I TTTTTTT Wext
=- TolOff TolO < ‘I .Oﬂ OC
P ! Deviatiorl 0.00 |
- 1 L
Y A Off (0) 14 0.00 A|
Cmdo = 1 (OFF) !
1
‘, 0|

Cmd0
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> ControllerBPosOl 01

3 position controller

Safe position

Deviation monitoring
Visualization, Bargraph, Trends
Alarms

YV VYV V VYV

Exercise :
> Use the block according documentation
> Test the features

Cmd2
A
, Cmdz2 = 1 {Open)
| ' B A
- \ 4
) oo 1. L
- * 1
. i Deviation (W - X)
- I 5
ke > »
v TalOff
Cmd1 = 1 (Close)
Y

Cmd1

& &
n

TagNo
Name

QOND

?X

@

int

Internal

S

hanual

:jilﬂl

100.00 |

e

A

X

¢ 000%

W

0.00 %
Wint

0.00 %

Wext

¢ 000%

0.00 |

Close (1) 'y

0.00 A|

BE>®
0 |
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MpcOl 01
Model based predictive control E§

Tagho

Input system dynamics via trajectories for Y,Z step responses

S981 %
MPC1x1x1 caco i
880 % Y
1 control value
1 disturbance value < ?X

TagNo

1 manipulated variable

input G0.00H X 59‘BO|| z 30.00” Y 8.80 | next control cycle 2855
_ PHl= FHs zHyIEALYOE
Set Value trajectory &, ¥ | (20 0m 0s ) 06/05/2012 10:50:50 - 06/05/2012 12:50:50 % =
12:116:35 141635 =
Disturbance value H e o
' L
predICtIOn O T B e L S R S ;@J Fl;a-al-\lg ] M1
| .
Manipulated var. traj. T o
. L lall L]
Actual value trajectory b Jﬁ .......... -
l L e “T;iuﬁ-? |
i i
Bl $:ul:\lg-;i402010 M1
S |
12'30 IQIdS ‘\3'0.3 ‘\3']5 13'30 13‘45 Id‘OO 14“\5 FS!T tm@

06/05/2012 06/05/2012

] PalProj S [ % = runtime@bupas7i| & tuner| 13:29:30 y
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» MpclO 01

> Model based predictive control
Input system dynamics with transfer functions

e

» max. 10 control values s m—
E,,E o Lon iy -
> max. 10 disturbances O m——— LYy i - -
. response Type B 0
> max. 10 manipulated var. g oes | mes
. [ owgner [ seenh |
, I n p ut s...complex argument
v [ 72000 [ 72000
> Set value trajectories , - o Lom
| Td [ 00000 [ 00000
> Disurbance trajectories / ; Rt e
) . [ BK] [ 00000 [ 00000
, p red | Ctl on | T [ 00000 [ 00000
:
N . s raond g 1) Parees = Y| | cuntimeemumaers| & tuner| 14iz8raz
> Manipulated var. Traj. 2%
> Actual val. trajectories

QONGTT

| Status o] | next control cycle 47.1s

0 1 2 3 4 5
Y 34,36 | 19,93 1500 3177 99.75|

w « z 0.00] 6.00 | 6.00| 6.00| 6.00] 6.00 |
PT1 [ PT1 ][ PT1 | . I ) ]

RO TR L 0 2 O  —— —
PT1 || PT1 [ PT1 | I . ]

50 0 0 P S ey
PT1 [ PT1 ][ PT1 [ . I . ]

e 100 S
I I J.L_PT1 | PT1 |

3. 7om|  7s74 I I 2 O
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ControlPerformanceMonitorO1_ 01

Control quality measurement
Calculate characteristic data

6 %]
TagNo
 Newpe |

) Data collection v
o active 100 %
PID controller made Setvalue (W) 30.000 %
At ti
|Autornatic Manipulated value (V) 0.000 %
Controlled value (X) 0.072 %
MTProcessCPM  [«— \Performance |+
[termn |Va|ue |Unit I:
MV v 0965 :
CPI reference 0.000
Set val 'E' ontrol Error Manipulated Variable Controlled Variable
=T_C —""s Controller$——— »| Process » | CF e
' >
»CPM

0.072
P
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LookUpTableO1 01

Linear interpolation of a table of values
1 dimension

’
TagNo
35
o :

Calculation mode out of range |[Linear extrapolatior |~

Number of nodes | 7 =

|N0de |N0de‘u’ect0r FunctionValue |

L]

FenValues

Automatic

; » ?g. ?31 Out|
] % 'l

- — |4 \ 20, 15, ,
Value [N £ 3.00°C 5 ’ 25’ 20‘

Manual OUT |  244mBar [© 3.0, 2.25 0s
7 { 3.5, 3.5

Auto OUT 2.25 mBar
Value OUT 2.25 mBar
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GainSched01 01

Continuous adjustment of PID parameter values
PID parameter sets that are dependent on working points can be used to

control systems with non-linearity

% ﬁ ? x Configuration x
TagNoGainSched TagNoGainSched

NameGainSched NameGainSched

9@

PERFECTION IN AUTOMATION BH
www.br-automation.com

GainSched

Reference Value

|4
-

PID
Parameter

r

Control Error

Controller

Manipulated
Variable

Caontrolled Variable
p—--—>

Process

|Number of nodes || 3
‘ﬁ Node [input [Kp 11 [Tnrs [Tvis]
1 00 1.0 2000 900
Stz 2 , 500, 13, 1800, 1000
n 3 L1000, 1.6, 1750, 100.,
Input { 2455 mBar
Auto
Kp 1] 1.10
Tn 5] 180.18
Tv [s] 94.91
Manual
Kp ] 1.00
Tn [s] 0.00
Tv [s] 0.00
Set value

Output
Kp [] 1,10
Tn <] 190.18
Tv 5] 9491
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SplitRange01 01

Splits an input signal into two output signals

TagNo

PERFECTION IN AUTOMATION
www.br-automation.com |

Two reference points are defined for each output signal Outl or Out2

Configuration

100

Output 1
‘ ;: |Parameter |Input |Output |
= e’ o0 og
Autormatic o b s =
L Bl
|Parameter |Input |Output |
‘Input 29.00 °C| |||Start " 500, 00
End . 1000, 100.0,
Auto
Output 1 42.00 %
Output 2 0.00 %
Manual
Cutput 1 0.00 %
Output 2 0.00 %
Output 1 42.00 %
Qutput 2 0.00 %

7

A

/

B0

40

/

20

/
\VA

50

100

=utl
== Out2
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SignalFilter01_01

Signal filter

High pass, Low pass
Band pass, Band stop
BiQuad filter

Notch filter

Moving average
Trends

Alarme

< ? X
SRSFO1W3

Signal filter

lﬂMoving average|vl

1| Input X 0.000 %] |
Cutput 0.000 %
Parameter |Unit |Va|ue |
Window length - 100.000;

PERFECTION IN AUTOMATION
www.br-automation.com

Configuration

TagNo

' High pass
| .Low pass
: .Band pass

Filter Configuration

Band stop Notch
Moving average
BiQuad

el
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» SignalGenerator01 01

Signalgenerator

\ 7%

\ 7%

\74

YV V VYV YV

Distributuin function

Uniform

Exponential

Cauchy
Weibull
Triangula
Normal

Trends
Alarme

>

automatic-mode / manual-mode

Signal

V V VYV

\4

Sinus
Rectangle
Triangle
Sawtooth

Rectangle with sin?

Distribution function:

G Exponential distribution

Signal function: istribution c:
[ Sinus signal Uniform
Arthmetics: .
T . E; tial
[ = Substraction @ FLN
Auto Cauchy
Manual 00 FaER e ® External
0.000
0.5100
Signal configurati
Signal
07433 o
Force value ® External
12533 BTy
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FlowCalculation01_01
Flow measurement
Orifice (EN ISO 5167-2)
Nozzles (EN ISO 5167-3)
Venturi (EN 1SO 5167-4)

*

Trends FC01253
Flow calculation
plarme @)l
- |
Crifice
Pressure Fressure Yolume Mass
Upstream Downstream flow flow
40 35 5 — 3000
- 30 j | 2500
30 L
25 4= 2000
25 3 (.
20
20 2 1500
15 >
15 S 1000
9 10 ;
. 5 . 500
0 0 0 0
35,280 bar| 24,730 bar| 2416 m¥s|  2412.235kg/s|
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Advanced Controller Modules

Use for control schemes

Addition Subtraction Multiplication Division Minimum Maximum
0.00 0.00 0.00 10.00 0.00 0.00
0.00 0.00 0.00 125 0.00 0.00
ooo | £ ooo | = ooo | * 200 | /4 oo | Y 000 |~
TagNo TagNo TagNo TagNo TagNo TagNo
000, 000 0.00, 10.00, 000, 000,
+ = * ! 0.00 0.00
0.00 ] 0.00 0.00 | 0.00 0.00 | 0.00 2.00 ] 1.25 ooo b 0.00 fi
0.00 0.00 0.00 2.00 0.00 0.00
L L L L " [
TagNo TagNo TagNo Tagho TagNo TagNo
00, 0.00, 000, 1000, 000,, 0.00,,
ooo |+ ooo | = ooo | * 200 | f 0.00 0.00 |
» 0.00 » 0.00 » 0.00 » 125 » 0.00 v 0.00
0.00 0.00 0.00 2.00 000 | e |
-~ L - -~ Ly 0.00
0.00 0.00 0.00 2.00 el :
L L L - 3 L0
Tagho Tagho TagNo Tagho Tagho Tagho
Multiplexer Demultiplexer Comparison Latch Deadtime Complement
0.00 0.00 0.00
=] o0 000 [ = 0.00 0.00 0.00 0.00 0.00 90 .00
0.00 0.00 0.00, [42F)
TagNo Tag Mo Tagho Tagho Tagho TagNo
0.00 0.00
Ly
0.00 .
0-00-\ °-°°_/ HEl Transfer function Lead Lag
0.00 0.00
L
Tagho Tagho
0.00,, G 000 fiorg] 000 n.oo 0.00
0.00 0.00
l'\_ 0.00 0.00 / TagMo Tagho
0.00 d
o » 0.00
0.00
o 0.00
TagNo

TagNo
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Advanced Controller Modules

Use for control schemes

PAL Standard Regelungsblicke

0.00 °C 0.00 % 0.00 %

TagNo Tagho Tagho
0.00 XWUrit [
0.00 %W Unit 38
50.00 0.00 0.00 % ¥
50.00 N
ooo | + | sooo sooo | >,
0.00 0.00
—
0.00 0.00
L 0.00 aw
0.00 R 0.00
0.00 | 4=
0.0000 |— 2 0.00
| 0.00
0.00
‘ 0.00
0.00 0.00
0.00
7B
A=B
o *olaze:
0.00 XWUrit [
0.00 W nt /48
0.00 % ¥
W 0.00 __l— 0.00
0.0000 '
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» NavigationBar01 01

>

>
>
>

navigation in process graphics
navigation via Buttons
navigation via structured list

Shows information
about operator, date, time, ...

@ . . @ | HM Controller

- tuner
(=} 13102011 170648
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» SfcOperate01 01

>

A

\// \// \//

\//

Sequential Flow Chart operation
SFC stop/start/init
manual/automatic

tip mode

display actual sequence
embedded SFC-Viewer

alarms

T —

< %

SFCoo

SFC-Operate_001

0 ®

Autnm atu:

Init=tep
Step logic off

Lo |G
g

T_init SLE@anint=1 @

]

R~ HMUE B
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www.br-automation.com

» ConditionMonitorO1_01
support of B&R Condition Monitoring module X20CM4810
vibration measurement (velocity, acceleration,...)

V V V

live values, statistical values

AN & ﬁ
> 32 frequency spectrums -
Condition Monitorig
CondMon
\\\
> trends
ANS
N Trigger rms
» spectrums S
‘Acceleration 15000.00 mmis? | |] Characteristic data
"o - TrendViewer (palopr@bupao?4) 0o Condition Monitorig
i File Diagram Tools Login Help _- = 19620.00 CondMon
cks=: mHKX W8 TKXOG 0 a - ®@- | 1962000 ®E T—
10/25/2013 Raw signal amplitude channel number 1 10/25/2013 Composition - T...palopr@bupa074)
s gBsoTsa soae Candbdan [mmi=] Characteristic data Value ‘ Unit | Overflow ]
130o 100 . Condition Monitorig ( 15000.00
EJ RS (¥ # f
I ' u[] Speed3 Peak high frequency 73.20 mm/s? b 4
|| ettt smins 10000.00 0.00Hz | |Rms high frequency 629 mm/s? 3
110 80 | _ ES[Q .,,,]
H T Crest factor high frequency 1164 -— X
(CfcinstCM_HminstM:
w00 70d] l s e 5000.00 Vdi3832kt high fequency 000 - b 4
(N R Rrinstu Hmmstta 0.00 Rms acl env | |Rms acceleration envelope 0.00 mmi/s? X LU
[ ; .
T 0.00 mm/s? Rms velocity envelope 0.01 mm/s b 4
w0 o] —
-5000.00 CrestHF | |Rms acceleration raw 981 mmis? K
R Do e Uik Rms velocity raw 010 mmfis ¥
60 30 | | jrsis ~10000.00 Crestgr%\;‘ Peak raw 9.28 mmi/s? b 4 @
: : [— — | I I(«I2]
| | ‘|H e |" " v e -15000.00 Kurt raw
o] 1 4.42
é —] | (CreinstCh_iminstifa -19620.00
. | LS Is010816
1 1 2 2 “ v Q_‘]ngODO 0.08 mm/s
085018 08:50:20 ' Layout s’  Composition
< |— ‘\E”"EH i H ) “_palvprﬂbupaﬂ74H . t\m:rHlD:iS:Qll y
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MbusMaster01 01

PERFECTION IN AUTOMATION
www.br-automation.com

support of B&R M-Bus-Master module X20CS1012

manages the automatic refresh
of the slaves

additionally a manual refresh via
the visualization possible

overview of all slaves

N\-Bus

TagNo

< &
TagNo
‘ N\-Bus
Master

All il 2

Configured slaves
Invalid slaves

®

All slaves -

State |Addr. |Last valid sync |:
1 10/11/2013 09:45.07

2 10/11/2013 09:45:10
5 10/11/2013 09:45:13
30 10/11/2013 09:45:16
63 10/11/2013 09:45:19

Qeeee
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MbusSlave0Ol 01

only in combination with the MbusMaster01 01 block
general slave information

up to 16 free configurable
datapoints per slave possible

monitoring of the status byte

Status byte

MBusSI01

0.92 kWh
TagMo

X

EMH MIZ

Status byte

|Bit/

| Description

&
3

Counter coding (signed binary or BCD)

~ Oy b1 W R =D

Counter storage (fixed date or actual)
Power low

Permanent error

Temporary error

Device-specific

Device-specific

Device-specific

SICICICICICIC S

PERFECTION IN AUTOMATION
www.br-automation.com

£
.\

< 0 ?X
MBusSI01
EMH MIZ
‘ N\-Bus
Slave
Slave adress 1
Data valid o
Last valid sync
10/11/2013 09:45:.07
ldent number 3488423
Medium Electricity
[Name \Value |Unit |
Energy 0.00kWh
Power 00w
Voltage 0.00V
Current 0.000A
Freguency 0.0Hz
Hours Oh
Powerfactor 0.000-
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PulseWidhtModulation01 01

Pulse width modulation

automatic-mode / manual-mode

scaling of input value

operation- and operating time counter for pulse output
trending

alarming

< f ? X
TagNo

Pulse width modulation configuration X
TagNo

Name |
YDV @@

o @ Value C Dummy @® Live
%o 50.000 75.000

Automatic Automatic

Min pulse width @ Internal ) External

Input value MAX 100.000 %

Period @ Internal O External
Input value 4 75.000 %
Input value MIN 0.000 % [s] 20.000 30.000
Min. pulse width 10.000 5 Cycle time [s] 0.100
Period 200005 Duty cycle steps [%%] 0.500
Duty Cycl 75.000 %
e X Pulse mode @ Internal O External

0% 100%

I | | | Pulse position in period Beginning
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PulseFrequencyModulation01 01
Pulse frequency modulation
automatic-mode / manual-mode
scaling of input value
operation- and operating time counter for pulse output
trending
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Pulse frequency modulation configuration )(
TagNo

L —
@OV Gl®

o @ Value © Dummy ® Live
Autormatic Automatic % 50.000 50.000
ii i@ Pulse width O Internal @® External
Input value MAX 100,000 % [s] 20.000 20.000
Input value 4 50.000 % .
Input value MIN 0.000 % Minimum pause ) Internal @ External
Pulse width 20,000 s [s] 50.000 50.000
Minimum pause 50.000 s Cycle time [s] 0.100
Duty Cycle 50.000 % ton [S] 50.000
0% 100%

. e toff ( £ duty cycle) (8] 120.000
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