Chapter 1: Starting a New Project with TIA Portal
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"f' Add new device
gy Devices & networks
« [ MyTest PLC [CPU 1515-2 PN]
[lf Device configuration
4/ Online & diagnostics
!ﬁ Software units
|5 Program blacks
[ Technology objects
External source files

Q PLC tags

[ PLC data types
m Watch and force tables

[} Online backups

E Traces

L& OPC UA communication
[ web applications

m Device proxy data

B8 Program info

L PLC supervisions & alarms
|£] PLC alarm text lists

» (@ Local modules

b E Ungrouped devices

b 55 Securitysettings

b E Cross-device functions

» [g# Common data

» [5]) Documentation settings
¥ % Languages & resources
¥ [ &l Version control interface
b [ﬂ Online access

» M Card Reader/USE memory



General

+ FROFNETinterace [x1]
PROFIMET interface [X2]
Startup
Cycle
Comrmunication load
System and clock memaory
SIMATIC Memory Card
System diagnostics
FLC alarms
Web server
Display
Multilingual support
Time of day
Protection & Security
OPC UA
Systemn power supply
Advanced configuration
Connection resources

Not networked

192 168 .0 .1
255 . 255 255 .0

Devices Devices
[EES (]
& Devices & netwarks A sy Devices & netwarks -
= [ My Test PLC [CPU 15152 PN] = [ MyTest PLC[CPU 15152 PH]
Y Device configuration I Device conSguration 4
3| Online & disgnostics | Online & disgnostics
[ sefware units v 58 Sokware units
. imm B Add new block
& Nain [081] & Wain [081]

» [ Technalogy objects
» [ External source files

v [ External source files
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Comment

Instructions

Options 23
| |l Wt e B Jd3|3
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v | Favorites a
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W
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~ | Basic instructions 2
Mame Description |‘|.|l'ersiqr1 |
» [ | General il [5
J Bit logic operations V1.0 —| F
] Timer operations V1.0 |
-
J Counter operations V1.0 &
r Comparator operations —
3 Math functions V1.0 L]
b || Move operations V2.5 w5 E
=
v | Extended instructions E
Marme Description |‘ul'ersiﬂ-r1 | @
b [ ]| Date and time-ofday V22 -~
¥ [ ] string + Char V3.7 =|x
b [ ] Process image V1.1 — &
» [ 7] Distributed 11O V27 =3
W
» [ ] PROFlenergy V27
» [ 7] Module parameter assig... V1.2
b [ ] Interrupts V1.2

w | Basic instructions

Marme Description |Uersiar1 |
~ [=] Move operations V2.5
MOVE MOVE Move value
EN —— END Deserialize Deserialize V2.2
Fne— N 4 QUT1 — 777> Serialize Serialize V2.2
MOVE_BLEK Move block
MOVE_BLIK_WARIANT  Move block V1.2
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~ | Favorites
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4HF HiF 4 —— {7 — &% HF 4 4 —0— {7t = =

Options

E Library view (£

~ | Project library

B (A BEG
Name ' Status | Version

Vo * [=] - [+

¥ L1 Project library

~ [3) Types |
ﬁ Add new type
- .-‘ Type_Function_Block . V.01
4y V0.0.1 [default] Vv 0.0.1

« [ Master copies
48 FunctionBlock1

- r_ﬂ Types 0
K Add new type
~ 4 Type_Function_Block e V0.0
& V002 [intest] V002

4 v 0.0.1 [default] V001
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Look in: | | | Library1 v @ ¥ i @

i Mame - Date modified Type

_ || AdditionalFiles 15/07/2021 21:39 File fc

Quickaccess [ 15/07/2021 21:39 File fo

|| System 15/07/2021 21:39 File fc

- . TM™P 15/07/2021 21:39 File fi

Desktop || UserFiles 15/07/2021 21:39 File fo

[vai 15/07/2021 21:39 File fi

- | XRef 15/07/2021 21:39 File fo

Libraries m Library1.al17 15/07/2021 21:39 Sierm
.
This PC

é <y >

Nework  Flememe | |




CPUI5TT-T PN 1 X1 192.168.0.1

ﬂ Scan completed. 1 compatible devices of 1 accessible devices

o2 Retrieving device information.
Scan and information retrieval completed.

v|CPU operator panelt

PLC_1 [CPU 1511-1 PN]
[l RuNisTOP RUN

©ewon [ smr ]
Cower [

Mode selector:  RUM



w |Ca|| environment

| Call path: Main [DB1]

[ Change ...

v | Call hierarchy

Main [OB1]-NW1



Chapter 2: Creating Objects and How These Fit Together

_pEnstrﬁe_t] ; > Instrument A i
] i Instrument Process i
- i Area |
[nstrume t] ; = Instrument B i
Input Mapping  — ] o :F__._._:._._._:._._._:._._._._____._._._._._._._._._._._._._._:._._._:._._._:._._._=f
» [ Pump ]4—5—} Pump A i
i A : |
== = Datablock : Pump Process |
I - 3 | Area |
L =Assel :[ Pump ]+-—> Pump B :
B i :
Y
Output Mapping
_r:El Prograrm blocks
B’ ~Add new block
& Main [OB1]
& Input_Mapping [FC1]
8- Output_Mapping [FC2]
3 Pole_Light_Manager [FE1]
4 Pole_Lights [FE2]
@ Pole_Light_1 [DBE2]
@ Pole_Lights_DB [DB1]
Network 1: Call Input Mapping ==>Manage Pole Lights === Call Output Mappir
Comment
DB
“Pole_Lights_DB"
SFC1 FB2 SFC2
“Input_Mapping® "Pole_Lights® "Dutput_Mapping®
— EM ENO EM ENQ —— EN ENQ ——

“DB2  pole_Light 1_
“Pole_Light_1° — Data




Comment
Lomment

* Block title: Input Mapping

Metwork 1: FPole Light 1
Comment
{From Input
H100.0 Mapping)
Pole Light 1 Light "Pole_Light_1".
Sensor Input_Data.light_
"52_ICHD" Sensor
] 1 [ 1
11 |1 r
WH100.1 {From Input
Pole Light 1 Mapping)
Healthy Signal “Pole_Light_1°.
"L2_ICHTT Input_Data.Healthy
I 1 [ 1
| I | |1 1]
! {From Input
WW102 Mapping)
Pole Light ‘I_ Light “Pole_Light 1.
Intensity Ian.t_Eam.L@ hi_
"533_CHO" Sensor
I = I I 1
Jint | LI
12000
#Pole_Light_1
B
"Pole_Light_Manager"
EN ENO
#Pole_Light_1_

Data Data —



Pole_Light_1

Marne Data type

1 |0 = Stafic

2 |40 = ¥ |nput Data Struct
= | = Light_Sensor Bool
4 |« L] Healthy Bool
5 |« = ¥ Control_Data Struct
6 -l L] Light_Sensor_Active Bool
7 <1 m ¥ Status_Data Struct
8 = Light_Flashes Lint
= | = Healthy Bool
10 |<z3 = Maintenance_Req... Boaol
11 <41 = ~ SCADA Data Struct
12 <11 = ¢ From_SCADA Struct
13 =11 B ¢ To SCADA Struct
14 @0 = > Qutput _Data Struct
15 - = Output Bool

* Block title: Output Mapping
Comment

*  Network 1: Fole Light1

Comment
Qutput To Light
“Pole_Light_17. %0100.0
Qutput_Data. Pole Light 1 Output
Output "52_QChHo”
] 1 [ 1
11 | 9 r
Main OB1

Abstraction & Conditioning — Frocess & Control —> Cutput Processing

T T T

Input Mapping Pole_Lights Qutput Mapping

I

Pole_Light_Manager




Call structure of PLC_1

Call structure
- 3 Main

v 3 Input_Mapping
¢ 3 Output_Mapping

@ Pole_Light_1 (Data block derived frem UDT_Pole_Light)
* & Pole_Lights, Pole_Lights_DB

4 Pole_Light_Manager, #Pole_Light_1
4 Pole_Light_Manager, #Pole_Light_1

* & Pole_Light_Manager
= 3 Pole_Lights

= |g Pole_Lights_DB (instance DB of P...

& Main

28 Main
= 3 Pole_Lights, #Pole_Light_1

= |g Pole_Lights_DB (instance DB of P...

& Main

& Main

1 |Address
0OB1
FC1
FC2
DB2
FB2, DB1
FB1
FB1

(=] (0 @

F&1

FB2 1

DE1

OB1 1

OB1 1
1

DE1

OB1 1

OB1 1

Call freq.. Details
@hain »= MW (Call Input Mapping ==» Manage P...
@hain »= MW (Call Input Mapping ==» Manage P...
@hain »= MW (Call Input Mapping ==» Manage P...
@hain »= MW (Call Input Mapping ==» Manage P...
@Pole_Lights » NWI
Block interface

= o b

EPole_Lights » NW1

Ehain »= MW (Call Input Mapping >==Manage P...
Ehain »= MW (Call Input Mapping >==Manage P...
Block interface

Ehain »= MW (Call Input Mapping >==Manage P...
Ehain »= MW (Call Input Mapping >==Manage P...

FB1 FB2 uDT1 I uDT2 | FC1
: | Interface Change : : :
i 3 i i i
| Static Declaration | | : :
:{ Change ! | | |
I | | I |
| | | Definition Change | |
I | 1 (UDT1 1s Used In UDT2) _ |
I | | )'I |
! | | ! |

Interface Change
| | : : e
i 1 i 1
FBE1 FB2 ubDT1 upT2 I FC1 I
Project
o - FB1
. - Parent 1
DB1 0B2
Parent_1_DB || Datablock_1 FB2 FB2
Child_1 Child_1
Global Instance Global
Imstance
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|5 Program blocks
B ~dd new block
3 Main [OB1]

& Input_Mapping [FC1]
& Output_Mapping [FC2]
3 Pole_Light_Manager [FE1]

3 Pole_Lights [FB2]
@ Pole_Light_1 [DB2]

@ Pole_Lights_DB [DB1]

Pole_Lights_DB
Marme
Input
Output
¥ InQOut
L] Pole_Light_1_Data
* Static
= ¥ Pole_Light_1
= Input
B ¥ Qutput
L] Ref _Light_Active
= Ref_Light_Healthy
B ¥ |nOut
= Data
® ¥ Static
= p Light_Sensor_Delay
= p On_Duration
s p Off Duration
= On_Rising_Edge

Data type

"UDT_Pole_Light”
"Pole_Light_Manager”
Bool

Bool

"UDT_Pole_Light®
TOM_TIME

TOF_TIME

TOM_TIME
Bool



DB1
Pole_Lights_DB

Global Instance

T

D82 _
Pole_Light 1 <€— UDT_Pole_Light=—— Interface

Global

FB2
Pole Lights

FB1
Pole_Light_1

Instance

}

FB1
Pole_Light Manager

Pole_Light_1
Marne

* Static

= p |nput_Data

u Control_Data

Status_Data

5CADA_Data

Output_Data

NN

Data type

Struct
Struct
Struct
Struct
Struct




Pole_Lights_DB

Mame Data type

1 |1 Input

2 |- Output

3 g * InDut

4 | = Pole_Light_1_Data  "UDT_Pole_Light"

5 40 ™ Static

6 < = * Pole_Light 1 “Pale_Light_Manager”

AT = Input

T = b Output

9 |aq 8 [nOut

10 -3 ® } Static
KEY Definition Non-Optimized Optimized
WORD W1 W1 W1

0182838458657 0182838458687 DE1i2E3EaE586E7
BYTE
BOOL
Unavailable Memory

Bt

Unavailable Bit

Marne Data type  Offset

<q] * Static [=

<] = w1l | Word 0.0
<] = B1 Byte 20
<] = ¥1 |Bool 30
<] = X2 | Bool 31
<] = B2 Byte 40
4] = W2 Word 6.0
<] = X3 | Bool 8.0
<1 = ¥4 | Bool 81
<] = ¥5 | Bool 82
<] = X6 |Bool 8.3
<] = X7 |Bool 84
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%FE3

“Interface Example Block™
EMN ENO =
- = Input Output — .-
InCut

— [7]"Data" signal_1

Function Block
FB_1

Copy To Instance Data

Bool
Copy From Instance Data '_no@

ut | "Data”Result_1["

D82 [[J"Data" signal_2
Data
Global _
[~ "Data" Status_Array
—

DBz
Data
Global

Signal_1

Signal_2

Result_1

Status_Array

DBt
FB_1_DB
Giobal Instance

i~ 1 Byte

= 4000 Bytes




B3
“Interface_Esxample_Block™

EN ENC
%DB3.DEX0.0 %DB3.DEX0. 2
“Datz” Signal_1 — |nput_1 Qutput — " Datz” .Result 1
%DB3.DBX0.1
“Daw”.5Signal_2 — |nput_2
PiDE3 DBX2.0

“Data™ .Status_Array InQut

4 g v Output
5 <= » Output Array]0..999] of Real 2.0
& 40 ® » Outputs_1 Array]0..999] of Real 4002.0
7 <0 = » Outputs_2 Array[0..999] of Real 80020
8 = <Add new:=
8 |agd * InDut
10 <10 = ¢ InQut Array]0..999] of Real 120020
11 |0 = ¢ InQut_1 Array]0..999] of Real 12008.(
12 <@ = » InOut_2 Array[0..999] of Real 120140
InDut
* InDut Array]0..999] of Real 12002.0
L] InOut[0] Real 0.0
u INnOwt[1] Real 4.0
u InOwut[2] Real 8.0
u INnOut[3] Real 120
u InOwut[4] Real 16.0

L] InOut[3] Real 20.0
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Chapter 3: Structures: Structs and User-Defined Types

Sample_Pump_2
Marme

<l * Static

< ® ¥ Raw |0

= T Qutputs

L] Run

B ¥ |nputs
= Contactor_Fee...
u Isolator_Closed

Data type

Struct
Struct
Bool
Bool
Struct

Bool

Sample_Pump_1

"Sample_Pump_1".

Raw_I0 Inputs.
Contador_
Feedback
] L
1T
Sample_Pump_2 UDT_Sample_Pump_Raw_ 10
Name Data type MName
<0 * Static 1 <0 ~ Inputs
-3l = ¥ Raw_|O "UDT_Sample_Pump_Raw_|O" 2 < m Contactor_Feedback
e | 8 ¥ |nputs Struct 3 4] . Isolator_Closed
o1 | s Contactor_Fee.. Bool fall4 <@ * Outputs
-2 = Isolator_Closed  Bool falj 5 |0 = Run
a1l 8 ¥ Qutputs Struct 6 Add ne
< L] Run Bool fall 7 Add ne

J Devices || Plant objects

~ [ PLC data types
ﬁ‘b' Add new data type
ﬂ UDT_Sample_Purnp_Raw_[D

¥ [ Watch and force tables

J rj:, Online backups

Marme
1 |4 = Static
2 <= ¥ Raw IO
3 |4 B ¥ |nputs
4 = Contactor_Fee...
5 |« u Isolator_Closed
T = ¥ Qutputs
LT = Run

Data type

Struct
Struct
Bool
Bool
Struct

Bool

Data type
Struct

Bool
Eool
Struct
Bool
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Sample_Pump_Z

General Texts

General
Information
Time stamps
Compilation
Protection
Attributes

Download without reinitializati...

Attributes

[] Onlystore in load memary

[+ optimized black access

[] Data block write-protected in the device

[+ Data block accessible fram OPC UA

‘ [+ Data block accessible via Web server
¥
[<] [ |
ok 1 | Cancel

1 4@ « Static 1 <Add news

2 |4 = Raw_lO uDT =

3 L] <Add news *UDT_Sample_Pump_Raw_I0" ~

4 = <Add new:

b

Sample_Pump_2 UDT_Sample_Pump_Raw_IO

Name Data type Name Data type
< ¥ Static 1 4@ ~ Inputs “UDT_Basic_Pump_Raw_Inputs”™
< = ¥ Raw_[O "UDT_Sample_Pump_Raw_IO" 2 | Contactor_Feedback Bool
<2l 5 ¥ |nputs "UDT_Basic_Pump_Raw_Inputs”® 3 ] Izolator_Closed Bool
< = Contactor_Feedback Bool 4 4. Local_Emergency_Stop_Healthy Bool
< = Isolator_Closed Bool 5 |<dmw External_Fault_Healthy Bool
< = Local_Emergency Stop_Healthy Bool 6 |4 v Outputs Struct
<20 = External_Fault Healthy Boal 7 <= * Pump "UDT _Basic_Pump_Raw_Outputs®
< = ¥ Qutputs struct 8 a - Run Bool
< = ¥ Pump "UDT_Basic_Pump_Raw_Outputs® 9 4 = ¥ Panel_Indicators "UDT_Basic_Asset_Panel_Indicators™
< L] Run Bool 10 L] Healthy Bool
< = ¥ Panel_Indicators “UDT_Basic_Asset_Panel_Indicators’' | 11 <@ = Fault Bool
< . Healthy Bool 12 @ - Manual Bool
< L] Fault Boaol 13 |1 s Auto Bool
< s Manual Bool 14 < L] off Bool
< . Auto Boaol 15 4 - RunningiCpen Bool
< L] off Bool 16 a1 . Stopped/Closed Bool
< s Running/Open Bool 17 |1 L Starting/Stopping(Mravelling  Bool
< . StoppediClosed Boaol 18 <Add new=
< L] Starting/Stopping(Travelling | Bool 19 <Add new=




Asset Data Storage

ml]H

—> Inputs }—P [~
CPU 16163 o, - SCADA / HMI ™ -
1 o - Exchange - -

|

— Outputs < 4 : (3 SCADA
exc
PLC

UDT_Direct_Online_Pump
Mame Data type

1 4l « I0_Layer Struct

2 |l ® » Pump_lnputs "UDT_Basic_Purnp_Raw_Inputs®

3 <0 = ¢ Pump_Outputs *UDT_Basic_Purmnp_Raw_Outputs”

4 &G0 = » Panel_Outputs "UDT_Basic_Asset_Panel_Indicators®

5 44 ™ Asset_Data Struct

6 | = Hours_Run Real

7 Al w Murnber_Of Starts Dint

8 a0 = Mumber_Of_Failures Dint

9 &40 v SCADA_Data "UDT_Basic_Pump_SCADA_Data”

10 <0 = * Read Struct

11 -2 B b HOA Struct

12 -<ad " p Asset Status Struct

13 -4q = » Control_Status Struct

14 -0 = SCADA _Caontrol Struct

15 <4 = * Write Struct

16 <21 2 b HOA Struct

17 -0 8 » Control_Comrmands Struct
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Y\ ) Common Pump
~_ < Data
Direct Online Pump | | Hand/off/ Auto
Controls

Pump Status Data

Pu

mp Control
Data

SCADA
O Mimic/Alarm Data

Variable Speed Pump

"Data_blod_1".
1.Conveyor_
Systems.

Curin_3
| 1

Conveyor_A.Light_

Direct Online
Pump UDT

Common Fump

Direct Online
Pump Specific
Data

Emergency Stop

Emergency_Stwop_  Condition - Floor 1
Conditions .Floor_

Converyor System
A Light Curtain 3
“Data_blod_1".
ESC F1_COM_A_
LC3
I 1

Variable Speed
Pump UDT

Common Pump

Variable Speed
Pump Specific
Data




"Strudure_Pass_

1000 Example_FB_DB~.
True “Input_1_Data” Input_Structinputl
] | [ | I 3
| I | | I | L )
"Strudure_Pass_
1001 Example_FB_DB~.
*lnput 2_Tag® Input Structinput2
e T e { b--—u
"Strudure_Pass_
1002

“Input_3_Tag”

W4
"Strudure_Pass_
Example_FB_DB™

Example_FB_DB".
Input Strudinput?

EN

*Strudure_Pass_

02

Example_FB_DB".
Input Strud Input Strud

"Structure_Pass_Example FB"

ENC

Qutput

FALSE
=4false

Instance data accessed directly

Interface data passed to instance data



¥  Network 1: .

“Strudure_Pass
Comment

Example_FB_DB™.

FM100.0
True “Input_1_Data™ Input_Structinputl
| | | | { } #lnput Struc.  #lnput Struc  #Input Struct
Inputl Inputz Inputd #0utput
11 1 1 TR
“Strucure_Pass e v ' v
WM100.1 Example_FB_DB™.
“Input_2_Tag" Input_Strudinpu
Hh )
} _—
» Network 2:

“Strudure_Pass_
%M100.2 Example_FB_DB"
“Input_3_Tag” Input_Structinputd
TR

1
M) L]

HDB4
“Structure_Pass_
Example_FB_DB

B2
“Structure_Pass_Example FB"
EN ENO—
FALSE
Output -4 false

“Strudure_Pass_
Example_FB_DB".

Input Strud Input Struct




4 -0 Temp
5 |- ¥ Temp_5truct Struct
IR = Inputl Bool
7 |« = Input2 Bool
g8 a1 = Input3 Bool
g <Add news [=
10 -2 Constant
11 <Add news=
AHF Al A —0— {7} = =
- Network 3: ..
Comment
1000 FTemp_Strud
True “Input_1_Data” Imputl
1 1 11 [ 1
LI | LI | L} !
1001 FTemp_Struc
“Input_2_Tag” Input2
——— b e { Fo-—u
51002 FTemp_Struc
“Imput_3_Tag” Input3
e b 4 p--—u
L2k |
“Structure_Pass_Example FC*
EN ENO—
#Temp_Strud —{Input Strug

Interface data passed to temporary structure data

Temporary structure data



*DB4
“Sirudure_Pass_

“Strudure_Pass_

“Sirudure_Pass_

“Strudure_Pass_

Example_F8_DB" Example_FE_DB". Example_FB_DE". Example_FB_DE-.
B2 Output Struct Output_Struc Output_Struct EAl_Outputs
“Structure_Pass_Example FB" Outputl Output2 Qutput3d Active
EN ENO 1| i - i k-
“Strudure_Pass_ “Strudure_Pass_
Example _FB_DB". Example_FB_DB".
INPULSTUT —Input Strud Output Strud|— OUPULSTUd
T $0upULSTue  EOupulStuc  S0utput Stuc $AIl_Outpus_
"Structure_Pass_Example_FC* Outputl Output? Outputd Adive
EN ENO | | | F———————-- | Fm——————-- 4 k==
#Temp_5tTud —|Input Strud Quiput Strud — FOutput Strua
Hialet_LEuct WIAOE_ St minduyl_Stnast
O Owipwi_Struct Owitpat_Stnct Dutput_Sinsct RAI_Outputs_
Tinhut_Pass_Example_FC Cutputi Qurputd Outpetd ALTE
EN EMO | | | | | { }
EirnDud_Struct InDuf_Sinaci
6 4 T Static
7 < = ~ Diagnostics "UDT_Block_Diagnostics”
& -0 = Last_Called LDT LOTs1970-01-014 LDT#2021-08-05-17:56:27 167442490
= BT | L] Call_Count Dint 0 330347
04 = Runtime LReal 0.0 1.35910541332928E-05
1lqa = Runtime_Memory  LReal 0.0 16£0000_0144 8810 _FB16
10 @ ~ Temp
11 |0 = Status_Word Ward 0.0
12 -ad ¥ Statuses AT"Status_Word® | Struct 0.0
13 - = Healthy Bool 0.0
14 |- u Ready _To_Run Boaol 01
15 <0 = Request Bool 02
16 |- = Torque_OK Bool 0.3
17 < = Temp_OK Bool 04
18 a1 = Voltage_OK Bool 0.5
19 |- u Break_oOff Bool 0.6
20 - L] Forward_Direction Bool 07
21 |- L Reverse_Direction Bool 1.0



[ Types |
E Add new type
» 4 Direct_Online_Pump_Manager B vooa
3 ﬂ UDT_Basic_Asset_Panel_Indicators . V001
» 1] UDT_Basic_Pump_Raw_Inputs B vooa
b I_T UDT_Basic_Purnp_Raw_Outputs B vooa
» 15 UDT_Block_Diagnostics B vooa
¥ I_-T UDT_Sample_Pump_Raw_lD . W00
7 ﬁ Types T
i Add new type
- Direct_Online_Purmp_Manager B vooa
4y V0.0.1 [default] V0.0.1
3 ﬂ UDT_Basic_Asset_Panel_Indicators . V0.0.1
» I UDT_Basic_Pump_Raw_Inputs B vooa
» 15 UDT_Basic_Pump_Raw_Outputs B vooa
= ET UDT_Block_Diagnostics L Yoo
BT v 0.0.2 [in test] v 0.02
g V0.0.1 [default] Vv 0.01
¥ I_-T UDT_Sample_Purnp_Raw_|OD . W00
The editor is write-protected because itis connected to a type in the library. X
To make changes, you must edit the type .
irect_Online_Pump_Manager
Name Data type Offset Default value Accessiblef.. Writa.. |Visiblein .  Setpoint Supervision
1 <@ > Input
2 g w Auto_Request Bool 0.0 false
3 < v Output
4 4= Output_Request Bool 20 false
5 | InQut
6 <@ ¥ Static
7 <= » Diagnostics "UDT_Eleck_Diagnostics™ | 4.0
8 41 * Temp =¥ Inse Ctrl+Enter
S Q= Status_Word Word _* Add Alt+Ins
10 |3 } Statuses AT".. | Struct ¥ cut Ctrl+X
11 |4 = Termp_INT Int CtrlsC
12 <@ = » Array Data Array]0..999] of LReal Ctriev
13 <@ = » Array Data2 Array]0..999] of LReal el
14 <aj = Ternp_Real LRezl [:_\
15 -4 Constant -
¥ Add new supervision
Update interface
Go to next point of use Crrl+Shift+G
| < " Go to definition Ctrl+Shift+D
3(J Cross-references F11
¥ Crossreference information  Shift+F11




Compiling finished (errors: 1; warnings: 0}

w | Options

! |Path Description

£ ~ PLC

@ * PLC data types

G UDT_Block_Diagnostics (UDT) The data type was successfully updated.

Q * Prograrmn blocks

@ * Direct_Online_Pump_Manager (FE1}

@ Interface The interface of the block or data type contains incompatible changes
@ Main (OB1) Block was successfully compiled.

@ Direct_Online_Pump_Manager_DB (DB3} Block was successfully compiled.

91 Compiling finished (errors: 1; warnings: 0}

[=]
o

WYY Y Y Y Y

Update instances in the project

E Delete unused type versions without the "default” identifier from the library

[ Set dependent types to edit mode (the dependent type does not use the released "default” version

¥ L] Project library
e ﬁ Types
B Add new type
-~ & Direct_Online_Pump_Manager
& V0.0.2 [in test]
2y V0.0 [default]
» I_-'T UDT_Basic_Asset_Panel_Indicators
] I_I'T UDT_Basic_Pump_Raw_Inputs
» I_-T UDT_Basic_Purnp_Raw_Outputs
= I_I'T UDT_Block_Diagnostics
g vV 0.0.2 [default]
g V0.0.1
» I_-T UDT_Sample_Purmp_Raw_ID

* L1 Project library

k| Types

E Add new type

-~ & Direct_Online_Pump_Manager
Sy V0.0.2 [default]

k I_I'T UDT Basic_Asset_Panel_Indicators

] LT UDT_Basic_Purnp_Raw_Inputs

] ﬂ UDT_Basic_Purnp_Raw_Outputs

= I_I'T UDT_Block_Diagnostics
Iy V 0.0.2 [default]

b ﬂ UDT_Sample_Purnp_Raw_ID

V0.01
V002
V0.01
V0.0
V0.0
V0.0
V002
V002
V0.0
V0.0

V002
Vo002
V0.0
V0.0
Vo0uoa
Vo002
Vo002
Vo0uoa






Search in project

Search

Search for: |.Last_CaIIed |v|

Searchin: |Chapter 3 - UDT: [+]

["] Find exact match

f Startsearch 1

T T
Result: Matches found in 1 object
Lirnit search to: [ Search result Path
w [ Properties v = Direct_Online_Pump_Manager i Chapter 3 -UDTsIPLC_1 [CPU 1511-1 PN]IProgram blocks\Direct_Online_..
[ name % #Diagnostics.Last_Called JCodelMetwork 3ILADIFBD program
[ Authar
[] comment

» [ Program blocks

» [] Fail-safe blocks

» [] PLC tags

» [] PLC data types

» [] Technology objects
» [ Screens [ Screen ...
» [l HMItags

» [ HMalarms




Chapter 4: PLC Programming and Languages

Network 5: SetBoclean Outputs to be used outside of the block
Comment
Indication OFf
Mode For SCADA
True £UDT.Mode_IND £UDT.Of_IND £Off £UDT.Of_PB
1 1 |== I 1 I 1 IR}
LI | IBHEI | r |1 r 1 1
Indication OFf
Mode For SCADA
#UDT.Mode_IND & )pT Hand_IND £Hand £UDT Hand_PB
|== I 1 I 1 IR}
IBHEI | r |1 r 1 1
1
Indication OFf
Mode For SCADA
#UDT.Mode_IND £ UDT.Auto_IND £ Auto £ UDT.Auto_FB
== I 1 I 1 IR}
Byte L 1 F 15}
* MNetwork &: Lo Priority Alarm
3 MINE N
£ 5imulation
Switth” —
#5 UV _Data.
Lo_Pricrity_Fault_ ==1
Alrm e sk S—
#R_UV_Data.

7 5imulation
Switth” —o
#7170 Lo Priority
Faull ezt

U _System.Llo_
Pricrity_Fault



IF #Node_Index <> 0 THEN

END_IF:

f/Check if the mask for the alarm contains a 1, if so, process the
"Global_Alarm Manager™ (Condition := #Iemp Diag Data[#Master_ Index].
#Llarm Masking A

/[

#lode_Index],

alarm check
M1_LCE Slawve A[#Node Index] AND

Index := ((#Master_Index + 225 + (#Master_Index * €4)) + #lode_Index) - (1 ¥
Alarm Data := "Hl_Alarms".5Y5,
AB Data:= "Hl_Alarms".RE,

ARM:= “Hl_System

-LRM,

Alarm Active => g#hlarm Active,
Alarm Status => #Alarm Status);

o

s1 5

#Mas

Initialise
m LE! ™
I.". .......... b— cta r‘ting I.". .......... b— cta r‘ting I.". .......... —— cta rting
Left Pos._.. Right Po... Position __.
52 53 = 58 EH
Left Limit Right Limnit Activate Left
Reached Reached Position Start
T2 = Mo
I.". .......... Ru n_r-.ﬂujtﬂr I.". .......... Run_hﬂﬂtnr Hh .......... Trans10
_FWaD _REV
51

55
Right_LS_Appro
aching

Té
Trans6

[ LI EETRTEEET

| K3

57 =

Left_LS_Approa
ching
T8

Hi[=ememnaes Trans &

Yt

ter_Index),



Network 1: ..

Cormment

1 //Bmplify signal
2 L #5ignal
3 L 20 20
4 *]
5 T "Bmplified Signal” EMW10
&
7 f/Check Enable Signals And Enable Qutput Signal
a E #Enable_1
9 |

10 O $Enable_2

11 oM #Enable 3

12 ]

13 = $#Eneble Signal

14

1 2
:
“3s Ll
EZ2s 32
o 52 g
] =& ®
@
= : I 1
— : R
= E L JI]—IJ : I ;
- £ a '#r:
= I= e b 1 =
=S ] o | il o
= = =l =
5 ¥ || 5L S ll=
e = -1 =
A | 3 i |8
Causes || I N
: Unavailable 6
Comment
High Time
: ®
Comment
High Diff
) B (@
Comment
High_walv...
o ©)
Comment
O] O,
5
Comment




Add new block

FED
CEM
5T

SCL
GRAPH
FRODIAG (incl. IDE)




Add new block

Function

IF #0n_Rising_Edge THEN
#Data.5tatus_Data.Light Flashes := #Data.S5tatus_Data.Light Flashes + 1;

#Data.S5tatus_Data.Maintenance Required := #Data.Status_Data.Light Flashes > 1000007
END IF;



ADD DIV
Auto {Real} Auto (Real}
EN EMC EN EMC

FPressures[0] 1M1 ouT — &5um #5um 1M1 ouTr
FPressures[1] INZ 10.0 INZ
EPressures[2] N3
FPressures[3] NS
FPressures[4] NG
FPressures[5] INGE
FPressures[g] IN7
EPressures[7] INE
EPressures[8] ING
FPressures[9] IN10 &

FOR #i 0TOD S BY 1 DO

#5um += #Pressures[4#i];
END_FCR;

$hverage

i= #3um / 10;

#Average



Fill Mix Tank
With Water

|13
Fill
Complete

x| 52

Run Mixer

53
Add Chemica

__-I-2
Mixing
Complete

55 =
Transfer

|1
“Transfer
Complete

51



MNetwork 3:  Run Mixer & Add Chemical

Comment
== TE205
Int ERun_Mixer
2 TON
#5EQ_St2p — N1 Time
2 —{IN2 IN ETf— T&#0ms TR
#20s A 0 : :
1 i
1 e -
TRUE | 1§ TMOVE T
#Mixing_Faul-of3: }-——:EN—| 12
: ﬁou‘n:—#SEt}_Step
PN o N
| ittt |
&
i i
1 1
i |
(Eaimniettet B |
= 1
: Time : : :
i P 1
TE205 | o T
#Run_Mixer.E'l—hm : : : : 2 :
TEI0s=hNp - -l | #Chemial_Saew_
1 1 Feed
: R ,
TRUE 1 1 1 = :
#Mixing_Faul-of3: =l -
e
. ] #Mixer_Start
1 : =TT i 1
TRUE 1 1 1 = :
#Mixing_Fault-ofsr ol r-
&
»>=1
FALSE
#low_Level_Float_
Healthy —of
#Mixing_Fault
TRUE
EChemical_Level_ =
Healthy @ 3: 3¢ | — L




Network 4:  Transfer

Comment

1
#SEQ_Step —IN1

T
1 1
__________ 1 1
I ]
1 ]
1 1
FALSE | R —
Elow_Level_Float_ 1 ==1
Healthy ol -
___________ TEOMS
— #Transfer_Time
Out

Network 5:  Fill Fault

Comment
1 #Clock Trigger(CLE:="Clock_ lHz"); "Clock 1Hz" TRUE
3 EIF #5EQ_Step = 1 BND #Clock_Trigger.Q THEN 3 Result FALSE
4 #FillCount += 1; 71 - 72
5 #Fill Fault := #FillCount > 12007 3 FALSE
& | END_IF:
#Fail_To_Start_
Timer
TON
Time
IN Q
#Fail_To_Star,_ ET — T=0m:
Preset— pr
#Fail_To_Start
Timer
# Fail_To_Start_ TON
Timer Time
I L
{FT} IN Q
#Fail_To_Start_ ¥Fail To Start ET TEOms
Preset ~ Preset



k. H

“Timer”
TON
True Time ETimer_Complete
| IN Q { }
T84 PT ET — TE0ms
#Foree_Complete
] 1
11
YWDBE
“Timer”
TON
True Time E£Timer_Complete
| IN Q { }
T&1d FT ET — T&0ms
True #Foree_Complete
I 1 ] 1
| I | | I |
¥ |Interlock {c}-: .
#Chemial_Level_
Healthy Interlodk
| X {c})
¥ Supervision -{v}-: ...
#Chemial_Level_
Healthy Supenision
| i/t {V}
¥ Actions: ..
=ck Interlock Event Qualifier Action
v L -Setforlimited time $Chemical_ Screw_Feed, T#10s

<Add new:=

#Chemical_Screw_Feed
:= ghlarm Word.l3;

$Filter Alarm &Actiwve

$Filter Rlarm &ctive := $Rlarm Word.3E13;



Chapter 5: Working with Languages in TIA Portal

This flow confrol diagram covers the basic filtration operation of a
small sand filter

| Operator Start Button Pressed

i

Inlet Valve Closed And
Outlet Valve Clozed And —
Differential Fressure Less Than 0.8

Mo

Yes

| Open Inlet Valve |

Filter Level Above 2.07 J

Yes
'i' The outlet valve should have a direct linear relationship to the filter
) level. When the filter level rises, the outlet valve should open

| Open Cutlet Valve To Calculated further to try and reduce the level

Position
i ' No As the sand filter blocks with contaminants and the outlet valve

reaches a high level position of 75%. the filter should stop.

Filter Running For 20 Minutes Or
Level Less Than 1.5 Or
Differential Pressure Greater Than 1.5 Or
Outlet Valve Position Greater Than 75.0

!
‘Yes

—{ Close Inlet Valve And Qutlet Valve













#Trigger_Timer

#High_Mode ~ FMoniored Value  syhoner imer #Inhibit m #Config_Fault #latch

i} | —E—m i w o——— —

#Trigger_Level #Trigger_Delay #Trigger_Delay — pr ET — T&0ms
£Condition
—
#low_Mode #Monitored_Value
11 | == |
L | Real |
ETrigger_Level
#Latch #Release_Timer.Q

{1 Vi




| Basic instructions

MName Descriptior Version
b [ ] General
» [Si] Bit logic operations V1.0
» (@] Timer operations V1.0
¥ ﬁ Counter cperations W1.0
¥ F_E| Cornparator cperations
» [£] Math functions
b [=] Move operations V25
» 5 Conversion operations
» 5 Program control operati... V1.1
» [ Word logic operations V14
» 5 Shiftand rotate
¥ th| Legacy V2.6
Mormally Cpen Mormally Closed
Contact Contact Coil
| | i { }
Set Coil
(s}
Reset Coil
{R)
ADD
7 Auto (777}
=M ouT EN
IN1 ouT
INZ ¢
0.0 1.6
g0utlet Valve_ #Differental_
Position Pressure



*  NMNetwork 1: Operator Start Button

Comment

E0perator_Starc_
Button

System |s Runming
FSystem_Run

Operator pressed
the START
| Button on HMI |

The system is
NOT running

MNetwork 2: Reguirements For Start

Operater Has
Request A Start

EStart

F5tart_Memory
FALSE

o

Pulse the )
Start variable as
TRUE for 1 scan

)

Comment
Operater Has 0.0 ) 1.6 )
Request A Start #inlet Valve_ # DUP"‘;:E_FEUEWE— # DF:rﬁE‘_rf ntial_ System Is Runming
#5tart Closed simen IE“u:E ESystem_Run
___________________________ == ———————d b
——F | Jrea I R
0.5 0.8 :
L 4 ¥ !
. .
' | | | Cutlet Valve | Differential Fressure | | ( )
Nehrmr_k 1"Start" | |Inlet ‘u’a_lue Clozed o Lo Lass Than Or Eausl i Set The Sy_stem
Coil True Signal Than 0.5 — = | : As Running
. . e )
Operator |5 Automation System :
NOT Pressing Iz NOT Requesting 1
| HMI Start Button | A Stop i
i
Automated System i
System Is Runming  #O0perator_St@Er Stop I
#5ystem_Run Button ESystem_Stop !
b L [/bmmmmmmmmmm e =
+ Hald On Confact

Metwork 8: Reset Operator Button Press

Comment

F0perator_Start_
Butzn

o\
’a“l



Metwork 3: System Running - Open Inlet Valve

Comment
System s Running Flnlet Valve_
ESystem_Run Open_Regquest

Metwork 4: System Running - Manage Fill

Comment
System Is Running #Fil 2-1L |
£5ystem_Run ifer_Leve £Fill_Complete
|| | = | {1
| I | Iqaa I |1 )
20

#Fill_Complete

21
£Fill_Complete #F"FF—LF-:“E' #eve| Fault
] L =
I T W




Comment

"System_Run SFill_Compiete
L 1
Al L A

f— nor |-—o--1£n L e
0.0—‘N 336

160
£Math_Cales.C1

EN — ENOp—

336
£Math_Calcz C1
00




Metwork 6: System Running - Calculate Time Running

Comment

T#17M_395_678...
#Max_Run_Timer

System Is Running
FSystem_Run fFill_Complete
1 1 11

#5twop_On_Time

| TE17M_395_679..
ET}— #Running_Time

Metwork 7: System Running - Automatic Stop

Comment

Automated System
System Is Running Stop
Foystem_Run F5top_0On_Time FSystem_Stop

|} -

#level_Fault

05
#Differential_
Pressure
T —
1 Real 1
1.5

336
f#0utlet Valve_
Positon
T
1 Real 1
750

I————————-———-l———————-—l-—————1

~ | Basic instructions

MNarme Descripticn Wersian
¥ [ 7] General

b [50] Bit logic operations V10
] Timer operations V1.0
¥ rl_Tl Counter operations W1.0
¥ Zl Comparator cperations

» [£] Math functions V1.0
b =] Move operations V2.5
» 55 Conversion operations

» 5™ Program control operations V11
» [2] word logic operations V1.4

b [T Legacy V2.6



* [31] Bit logic operations

& AND logic operation [F9]
==1 OR logic cperation [F10]
x EXCLUSIVE OR logic operation
AND
& OR
TRUE — ==1
TRUE = sk — Assignment

FALSE = s¢

TRUE = w=1
False =02z

FALSE ==f3g

FAssignment_

Variable

5

=1 MORM_X

Trug =— Real to Real

False ==2¢ EM

0.0 — MIN
0.0 0.0

E5ignal =—yALUE OUTl— #Ncrm_Signal

32767.0 — pAx ENO

False m=s

fAssignment_
Variable

0.1
#Differential_
Pressure —

0.8 —

IN1
INZ

Real




Network 1:

Comment

FALSE
#0perator_Starc_
Button -

FALSE
System Is Running
#5ystem_Run

S S

ab
i

» Network 2: Requirements For Start

Comment

FALSE
‘Operater Has
Request A Start
Real E5tEr =
0.0
#0utlet Valve_
Position —— N1

0.5 —|IN2

TRUE
Finlet Valve_
Closed

Real

0.1
#Differential_
Pressure — N1

0.8 —IN2

e e

FALSE
System Is Running

% ESystem_Run -

FALSE
#0perator_Start_
Buton -

FALSE

Automated System

Stop
Hhystem_Stwop =

_____________.i_______l

.u
(ks

TTTTRT T

Operator Start Button

F0perator_Start_
Rising_Edge

R_TRIG

FALSE

Operater Has

Request A Start
—-=E5Stan

EN

ENOC

AND
Qutput = 1 When All
Inputs = 1

T

OR
Qutput = 1 When 1 Or
More Inputs = 1

D e L P

P

System s Running
#5ystem_Run
pm——— === 1

L

Set The System
As Running

Held On Contact

* Network 3:

Comment

True

Reset Operatar Button Press

F0perator_Start_
Butzn

_i---------- 1

1
—



* Network 4: System Running - Open Inlet Valve

Comment

Flnlet Valve_
Open_Regquest
rTTTT2TTT T
| = i
1
FALSE : 1
System Is Running | ]
#5ystem_Run- -
* Network 5: System Running - Manage Fill
Comment
=
Real
2.1
EFilter_Level — N1 &
20— N2
& ==1
TRUE TRUE £Fill_Complete
System Is Running #Fill_Complete — -
ESystem_Run — 3t G zk st
&
R
TRUE L& ]
FFill_Complete —| 2k o :
| :
i ]
i Real | i !
I 1 I
77 | ] : i #level_Fault
| | =
.1 L



Metwork 6:  System Running - Calculate Required Cutput Valve Position

Comment

&
TRUE sUB
& Systemn_Run — Real
TRUE 50
&Fill_Complete —a¥ EMN #hath_Calcs.
5.0 =N OUT — Level_Rénge
0.0 =—]IN2 ENQ |—
——
338
#0utlet_Vake_
EM OUT] L— Position_Request
00—
suB
Real
80.0
EM #hiath_Calcs. [
E0.0=—IN1 OUT — Pazition_Range Auto (Real)
00 e 12 END |EN
800
Ehath_Calcs.
Poziton_Range — IN1
50 16.0
#hath_Cales. OUT— sMath_Cales C1
Level_Range — IN2 EMO f—

21
2.1 #hiath_Calcs.
#Filter_Level — Level_Offet
0o
16.0
ahath_Cales.C1
21 336
Ehlath_Calcs. — &Math_Calcs €1
Level Offet —
3386
336 #hath_Cales.
#Math_Calcs.C1 — Result MOVE
0.0 EN
336
336 wouther_Valwe_
#hath_Calcs. QUT] — Position_Request
Retult —JIN EMO|—




W= L b

Network 7: System Running - Calculate Time Running
Camment
&
T#95_B45M5
TRUE =
System Is Running #Max_Run_Timer
£5ystEm_Run — T TON 0
i Time :
TRUE i ]
#Fill_Complete — 3¢ —:m : EStwop_On_Time
: erf—1oms T
s20m=—fpr __ | QlF===m———————— ] -
Network 8: System Running - Automatic Stop
Comment
iR [ R
1 ] 1 1
b Real FALSE | ]
1 1 #Stop_On_Time =< 1
01 1 | [ ]
£Differential_ | i FALSE 1 i
Pressure — g | #leve|_Fauli—4 |
5=tz [m—————————————— -4 |
I 1
i i
I
Real Ty ITTTRTTa
: 1 : : : & : Automated System
1 1 1 1 1 1 Stop
336 | b I TRUE | I
#0utlet Valve_ | o i System Is Running | i #5ystem_Stop
Position —{ N7 ;! | #5ystem_Run — I T ;
TS0—lN2_______1 e e S S e T -
HIF #Condition = TRUE THEN
ffCondition = True Code
#ConditionResult := True;
ELSE
f/Condition = False Code
ConditionBesult := False;
| END TF;
b | Basic instructions
Mame Description Version
= 5] Bit logic operations V1.0
F_TRIG Detect positive signal edge V1.0
F_TRIG Cetect negative signal edge V1.0
#Condition_ 1 := TRUE; #Condition 1 TRUE
#Condition 2 := True; #Condition 2 TRUE
#Rs3ult 1 := $#BResult 2:= #Condition 1 AND #Condition 2; |w #R=sult 1 TRUE
#Result 2 TRUE
#Condition_1 TRUE
#Condition_2 TRUE



LA s L [

#Condition 1 := TRUE;

#Condition_ 2 :

#Besult 2 :
#Result 1 :

10
11
1z
13
14
15
ld
17

o
Ll

149
20
21
22
23
24
25
26
27

o
Ll

29
30

iy
iy
y
y
y
A

True;

#Condition_1 AND #Condition_2;
#Result 27

#Condition 1 TRUE

#Condition 2 TRUE
3 #Result 2 TRUE
k $Result 1 TRUE

$#Besult := NORM X (MIN:= int in , VALUE:= int in , MAX:

#Bssult := NOEM XK (MIN := 0, VALUE

LA W= L [

£
£
£
£
i

i
I
I
I
WA

|

|
| |
=
=
rt
|

&N
2

= $Variable 1, MRX := 100);

#Result := #Variable 1 >= 20;

WA

SCL - Structured Contrcl Language ||

{Structured Text)

[l
I

i

£
I

W

Detect Start |1

I

[l

|| A3 long as conditions are within limits, and the operatcr reguests ||

|l a start,

WA

start the system

EEEGICH Detect 3tart
FiGet Start Conditions From Assets
#3tart Conditions OK :=

$#Inlet Valve Closed AND
#lutlet_WValwve Position < 0.5 RAND
#Differential_ Pressure <= 0.8;

£

f/5et Start Condition Om Operator Press

#3yatem Bun :

(#5tart_Conditions OK AND #0perator Start Button AND NOT #3ystem Bun) OR
(#5ystem Run AND NOT g#0perator Start Button AND NOT #3ystem Stop)

S /Reset Operator Button Press
#0perator_Start Button := False;

| END_REGICH



12 500 W

33 5001 Open Inlet Valve |
4 S0 [l
35 S/ || When the system is running, open the Inlet Valwve ||
36 SN £
37

38 EEEGICH Open Inlet Valwve

358 S/0pen the Inlet Valwve

40 $Inlet Valve Open Bequest := $5ystem Run;

41 | END_REGICH

B I R = T = - V= MY

[ R R |
(=]

43 55 A7 W
44 ;7 1 Manage System Fill |
43 S/ 1] [l
46 S/ || On first syatem start, f£illing is required. If the lewvel is bkelow 2.0 ||
47 S/ || the Outlet Valwve control may NOT start |
I Y Iy
45
50 HEEGION Manage System Fill
51 f/5et Fill Complete
52 $Fill Complete :=
53 (#5vatem_Run AND #Filter_Lewel > 2.0} OR
54 #Fill Complete AND #5ystem Run;
55
Se S iMonitor Lewel Fault (Low Lewvel When In System Run)
a7 $level Fault := #Filter Level < 1.5 BND #Fill Complete;
g | END_REGION
LA W
1 /7101 Manage Outlet Valve Position |
2 0 [l
3 // |l The system is now filled and in System Bun Mode, Calculate the ||
4 /7 || Outlet Valve Positicn I
577\ 1
7 EIREGICH Calculate Cutlet Valwve Position
g J/Calculate Outlet Valwe Position
5 i

R R T R S R =

S/ ((Max Cutlet Valve Position - Min Oulet Valve Position)

A ¥ (Filter Lewvel - Min Filter Lewel)) + Min Valwe Position
0 {Max Filter Level - Min Filter Level) 1
#0utlet Valve Position Request := (((80.0 - 0.0) / { 5.0 - 0.0)) * {#Filter Level - 0.0)) + 0.0

IF HOT #Fill Complete THEN
#0utlet Valwe Position Request := 0.0;

END_IF;

| EWD_REGTON

- #0utlet Valwve Position...

33.6

)



W= L B = O

o =1 o

[ Y LY IO O« Y € Y O < O < N O < N o o s
| I e s Y & ] [y

LY a]
L

W
I
[

s

A0 Manage Stop Conditions

FE0]

S/ 1l Conditions that will stop the syatem ||
FEAN

HREGICH Manage Stop Conditions

S/Call Max Bun Timer

= #Max Bun Timer (IN:=#Fill Complete,
PT:=T#20m,
O=>#5top On_Time)

//Manage Stop Conditions

#3yatem Stop =

{#5top On_Time CR

#level Fault OR

$Differential Fressure > 1.5 OR
#0utlet Walwe Position > T75.0) AND
#5yatem Run;

| END_REGICH

£



510 B

Step
Sequence } Contains Actions That
Start -J Write To Variables
T4 :
By ooeeeeeees =T =:10 —L Transition
Tran:i;tinn_j | Contains Actions That
Write To Variables
511 B
Sequence
5tep 1
-
TiS Ti6
Hb .......... —— 211 H} .......... —— 511
Transition Alternative
512 EEF 513 B Alterggtg;;?c?n':h
Sequence Alternative > First Transition Trus
Step 2 Step 2 Activates Branch
mz7z ma
Hb .......... —— 513 I"h .......... —— 513
Transition Transition
-
-
s14 5 515 5 516 5
Stream A Step 3 Stream B Step 3 Stream C Step 3
[THRSR T20 " Simultaneous Branch |
316 > AND Branch
Transiticn All Steps Start And Finish
\ Together
517 5 h
C Stream Extra
Step




| Basic instructions

MName Descripticn | Version
* [ ] GRAPH LAD instructions
v [7] General
b [Si] Bit logic operations
b P_q Comparator operation:
* | | GRAPH actions
» [@] Timer operations V1.0
r E Counter cperations V1.0
b [£] Math functions V1.0
b [ Move operations V2s
¥ 25 Conversion operations
b Q_Tﬂ Prograrm control oper... V1.1
¢+ [ Word logic operations V1.4
» G55 Shiftand rotate
b [T Legacy V2.6
§11: Sequence Step 1
Comment
¥ Interlock -{c)-: .
| True Interlock
| | {C}
P Supervision (v)-: ..
¥ Actions: ..
=ck Interlock Event Qualifier Action
N  -Setaslongasstepis active //Limit the Ouputl Valus

-Ck 51 R -Setto 0
<Add new:
w £0utputl
#0utput2

* T14: Trans14

P
Lomment

CALL LIMIT RERL

(MN := 0.0
IN := #0utputl
M¥ := 100.0

0UT => #0utputl

)
//Reset OutputiZ At the end of this step
#0utputa

Faystem_OK
[
1

T4
Trans 14



™

52

Open Inlet
Valve

Cpe

—+

Fill Step

5

| S EEEREEEETS Filter

—+

55

Calculate
Dutlet Valve

Té
Stop

—+

58
Stop All

Inlet k

59

Operator S5top
Buttan

T3

n

Stop

Level...

Reguired

LV
Hh.......... Stupped
51

[-— T4

«— TI2 LanmIerrup(e_d step activation time (U}:
Step activation time (T):

=] §1 - Start Conditions: .
Interlock Event Qualifier

R

T#3M_95_642MS
T#3M_95_642MS

Action

LE
I.". e — - I:Iperatgr
Button Pr...

53

Reset
Operatar...

™
HE|-eeeeeee DpErEtDr
Button R...

Operator 51

51 N
51 R
51 R
<Add new=

#Inlet_Valve_Open Request
#0utlet_Valve_Position_ Request
#5yatem Run

#0perator_Start_Button

= 0.0

#Inlet Valve Open Reguest
#0utlet Valve Position Request
#5yatem Run

#0perator_ Start_Button

0.0
FRLSE
FALSE



.. T
T1 - Start: Start Conditions OK & Operator Start Request R T
0.0 0.0
ginlet_Valve_ #Dupﬂit_ﬁ"u'alve_ #Dl;rfferrf ntial_ #0perator_St@r_
Closed CSInon esiure Buton
|} Ll el O 1
| Real | | Real |
0.5 0.8
RE}
T3 - Operator But® — - =T~ Operatar
#Operator_Start_ Button Pr...
Butzn
e 1
Uninterrupted step activation time (U}: T2OMS
Step activation time (T): T#OMS
53 " 83 - Reset Operator Button: .. -
Reset Interlock Event Qualifier Action
Operator... R $0perator_Start_Button #0per. .. FALSE
<Add new=
™
T4 - Operator But = . = =T~ Operatar
Button R...
True
= |
f s
Uninterrupted step activation time (U): TE1MS
Step activation time (T): T#IMS
52 52 - Open Inlet Valve:
Open Inlet Interlock Event Qualifier Action
T 51 5 $¢Inlet Valve_Open_Reguest 4#Inle... TRUE
51 5 #5ystem Run #5yat... TRUE
51 R #0perator_Start Button #0per... FALSE
<Add news=

T2 - Inlet Open:

flnlet Valve_
Open

T Inlet
Cpen




T5 - Filter Level F 3 = =0 T Filter
Level...

0.0
EFilter_Lewvel

_ Uninterrupted step activation time (U}:
Step activation time (T:
55 - Calculate Outlet Valve: ...

Interlock Event Qualifier

Uninterrupted step activation time (U): T#2M_475_B73MS
Step activation time (T): TH#2ZM 475 _879MS

" S4-Fill Step:

Interlock Ewvent Qualifier Action

<Add new:=

TH#I05_353Ms
TH#I105_353MS

Action

M

ZZZZZ2

<Add news=

#Valve_Range := 20.0 - 0.0

#Filter Range := 5.0 - 0.0

#Current_Range := #Filter Level - 0.0 #Eilt. - -
#Calcl := #Valve_Range / #Filter_Range

#Calcl := #Calcl * gCurrent Range

#0utlet_Valve Position Request := #Calcl + 0.0 #0utl...

33.6



Ta
T6 - Stop Require X m =T 5igp

Required

TE6M_75_209MS
Total step
activation time
#° Calwlate Outlet
Valwe T
[
ime -

#20m

0.0
#Differential_
Pressure
T —
1 Real 1

I [=

336
F0utet Valve_
Position
T T

1Real 1

750

21
EFiler_Level

o —— —— — ] ————— ] -

. TG

" Stop . L i

RequirEdUmnterrupted step activation time (U): T#OMS
Step activation time (T): T&#OMS

"' 88 -Stop All: .
Stop All Interlock Event Qualifier Action

R #Inlet Valve Open Request #Inle... TRUE
R #5ystem Run $Syst... TRUE
N #0utlet_Valve_Position Request := 0.0 #0utl... 33.6

<Add new:
2
[T LR Stopped

51



" S$9 - Operator Stop Button: ...

Uninterrupted step activation time (U): T#22M_155_223M5

Step activation time (T): T#22M_155_223MS

#5yst...

Interlock Event Qualifier Action
50 R #5ystem Run
<Add new=
T13 - Operator Stop: . X __gpserator
Stop
T#2ZM_155_223 .
Total step
activation time
TP EOvepmrser
I'ﬁ;nel : I--- :
#H500M3
[ ]
WDBG
“GRAPH Solution_
DB"
WFHES
True "GRAPH Solution®
| EN ENO
TRUE
SaWi100.1
“Inlet Valve_  |inlet Valve_ System_Run
Open” — Open
1001 Running_Time
“Inlet_Valve_
Open Inlet Valve_
e ot L EEEEEE L PP Closed Inlet_Valve_
Open_Request
0.0
MO 200
“Differental_ | Differential_ Outlet_Valve
Pressure” — Pressure Position_
Request
336
D204
“Outlet Valve_ | Qutlet Valve_ 5_NO
Position” —| Position
- 5_MORE
%MD 208
“Filter_Level” —Filter_Level S_ACTIVE
FALSE
falze =</ OFF_SQ
SM300.0
“System_Run”
| N e INIT_5Q
Y3002
FALSE
Falling Edge falie =-
System Run ACK_EF
“FE_System_Run®
—SEmRn FALSE
TRUE WM100.0  |FaISE
“Operator_S@r_ | Operator_Start
Bution” =« Bution

e

TRUE
M300.0
—1"System_Run”

TEOMS

b— T (s

TRUE
SaM100.1
“Inlet_Valve_
— Open”
336
%MD 204
“Outet Valve_
— Prsition”
9
_—
TRUE
—ifalse
TRUE
i fals e




p
=
E=
=
w
g 2
@
= I
[T,
w
— e
o
Nk
- ¥ o
=
| =
Causes I
Causel e
- <Add néw>
#Signal_1 — — et
<Add new=

M Setas longas the -

M
R Resetpermanentlyto O
5  Setpermanentlyto 1

-RErma I'IE'I'Ifl'_.':




- | Basic instructions

MName

* [ 7| General
Empty box

=p

=RJ

* [ 7] Cause instructions
Bit logic operations
1=
&
=1

Comparator operations
CMP ==
CMP <>
CMP ==
CMP <=
CMP =
CMP =
Tirmer cperations
OnDelay
OfiDelay
Pulse
« [ 7] Effectinstructions
=
151
1Rl
* [ ] Intersection actions

O]

o]
]

X

A

Description

Empty box [FB]
Add inputioutput [Ctrl+5hift+3]
Invert pin [Ctrl+5hift+4]

Assignment [Shift+F7]

AMD logic operation [F9]

OR logic cperation [F10]
EXCLUSIVE OR logic operation

Equal

Mot equal
Greater or equal
Less or equal
Greater than
Less than

Delayactivation
Delay deactivation
Activate for a limited time

Assignment [Shift+F7]
Set output

Reset output

Setas long as the cause is active

Set permanently to 1

Set permanentlyto O

Wersion
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I.LI:I
w
t z
a
= I
(T
w
— 18
.U A
2| :
L ;3},_: i
[ <
Causes I
Causel
TRUE — .
ESignal_1 —
<Add new=
1
ﬁ o
@|| Tz
£l 2 E
w m E
]
Causes || [
Causel ‘
Comment
CauseZ @
Comment
"
g o
(| B =
£ 2 E
w L E
C [
auses -
[
Causel 9
Comment
Cause? @

Comment




ﬁ o
] B ]
= 2 E
w o, E
(]
Causes ||
Causel 9
Comment
Cause? @
Comrmment
Cause3 .
Comrment
"
ﬁ o
@ ¥ a
= £ E
w [T, E
]
Causes I
Causel
i =
1 1
FALSE : :—- @
25ignal_1 == 1
| R —— 1
Comment
Cauce2
FALSE — 9
#5ignal_2 -o
Comment
T&45 487MS Causze3
=T
TRUE : 1
£5ignal_3 ——t :.-
TE20s 1
#20= 1
1
TEI0: _ 1OnDelay |
| - 4
Comment
F
Caused
=1
TRUE
5ignal_3 — . .
FALSE
ESignal_1 == sk

Comment




Network 3: CEMSolution
w3
“CEM Solution_
pe*
WS £0utlet_Valve_ CALCULATE
True “CEM Solution® Contrel_Request Real =
i} N ENO {1} EN ENG
FALSE TRUE >
W1100.0 W200.0 OUT = {(ON3 “INAMINT =1N2...
"Operator_Start,  |Operator_ System_Run bt "Syztem_Run® 5.0 m— N1 336
Button® ==/ Start_Button TRUE 00 w— N2 "CEM_Support_
TRUE W100.1 20 0 =t IN3 DB* Calculated_
WM100.1 Inlet_Valve_! “inlet_Valve_ 0.0 m— (N4 OUT == Outlet_Pozition
“Inlet_Valve_  |inlet Valve Open_Request....Open® 21
Open® —.{Open TRUE D208
WM100.1 Outlet_Valve_|  =Outlet Vale “Filter_Level” w INS
“Inlet_Vake_ Request ... Control_Request 0.0 w— NG 35
Open® Infet_Valve
e A o O 0
o0 EN — EN
WD200 336 336
"Differental_  |Differental “CEM_Support, WMD204
Presiure’ - Pressure OB" Calculoted_ "Outiet_Valve _
336 Outhet_POLIION ced IN 35 OUTY b PozitiON"
WAD204
"Outlet Valve_  |Outlet Valve_ CTTMOVE |
SIBON" =i POSItION ] N0 pmmmmmdEN (e
21 R L 336
w208 WAD204
“Filter_Level” = Filter_Level *Outlet_Valve _
13 OUTY pee POz ION"
1000
“Operator_Start_
Butten®
{n})
—
Causel 1 Causell b
= £ - E 11 FALSE - @
FALSE T
Ve T L @
S1art_Button - = Systern Running
Operator Start Button Fressed Causes i |
— Causel2
Causel =
u @ —~ 2 FALSE =
Operator... EFill_Complete - -4
5 Cause2 Fill Complete
Inlet Valv... Causel3
Cause3 o It 0 13 FALSE — 0
= Inlet Valv... #System_Stop =of
TRUE
Finlet Valve. — 9 . Coused 0 System NOT Requested To Stop
Closed —| Qutlet Val ..
Inlet Valve Closed
3 Cause5 9
Caused H Differenti...
= -
Real A
00
4 :Outler_Val — e’
ut EI_P:;;E" | » Causell @ Effect 1
05 Systemn R...
0.5 —{IN2 1
Causel2
Qutlet Valve Closed 12
Fill Compl... [ ;I
Caused ‘g 5
z = Causel3 9 3 &
Real System N_. ®
0s 1
5 &Differential_ — 0 - £ =
Pressure —{IN1 e El
g "
0.8 £ €
0.6 —{IN2 + E
T 5
Differential Pressure Below St... ﬂ l
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sarbey uad |I“ -- £
¥ T Ty P y 1 ]
I5TV4 i mul ®
Po= !
1 L
zPaY3

Causell

FALSE
_Run =

ESystem

11

Systern Running



Cause

TRUE

finlet_Valve_
Open —

Inler WValve Open

Filter Level Above Fill Point

Caus=el1

11 TRUE
#oystem_Rum —

Systern Running

FALSE L
== #Fill_Complete

ey
oy :,.r= o
o 1 &
a gl =8
= 1 E
Wy =
L S
--T--_ —

1 =

©



Causel2
EFill_Complets
Fill Comnplete
Causels
Hhystem_Stop -

Systemn NOT Requested To Stop

Effacts

#Outhet Vahe

ReLest

Outlet Valve Control Request



I
I
FALSE {
EQperator_ i
Start_Button - -|L

Operator Start Button Pressed

Caused

05
& &Differential_
Pressure —:IN‘I

1.5 :
1.5 :IN?_

Differential Pressure High

Causzed

[

I 1

1 Real

21 ! ]

B . -
&Filter_Lewvel —:IN‘I 1

15 i

1.5 —INZ ]

| -

Filter Level Below Stop Point

Causzed

336
9 tOutlet_Valve_ i
Paosition —:IN‘I 1
1
75.0 : :
75.0 :INZ 1

Outlet Valve Above Stop Point

THIBM_475_... Causell
- = T
i =
TRUE !
10 #System_Run —
1
T#20m !
TE30m :OnDeIay
[ SPy——

Systern Stop On Time

Causell
11 TRUE
#5ystem_Run
Systern Running
Causel2
12 TRUE
#Fill_Complet

Fill Complete

————— ==

-

>

-

Effacts

Ln

o

o
2
w

n =
-4 5
= L
i
=
(73]
=
1

]

3F 1

]

1

1

e |

3H

[ p—

Systern Stop




Chapter 6: Creating Standard Control Objects

NN NN - NN

EN

WFC17
"Scaling_Manager®

ENC

Raw_Input OOR_Error —<77.7%

Raw_Min

Raw_Max

S@led_Min

S@led_Max
T = Limit_Break

Error_Mode
Compensation_

Fador
Offcet

Soft_Sim_

In = Seleded

I = Qutput_Held
Soft Sim_Value
S@led_Output

> Input

Raw_Input Int
Raw_kin Int
Raw_Max Int
Scaled_Min Real
Scaled_Max Real
Limit_Break Bool
Error_Mode Int
Compensation_Factor  Real
Dffcet Real
Soft_Sim_Selected Bool

Qutput_Hold Bool

4l ™ Output

Allows the scaled value to breach min / max limits

0 = Last Known, 1 = Force High, 2 = Force Low

0 = QOOR_Error  Bool

15 <40 * InDut

16 <] = Soft_Sim_Value Real
17 |40 = Scaled_Output Real



LY B NS IR s I ¥ ; [ S W5 B % R

B oW k= O

Data type Dffset
1 <@ * Input
2 <@ = p Data_ln Array]0..3999] of LReal 0.0
3 |4 « Output
4 < = » Data_Out  Array]0.3999] of LReal 32000.0
5 <@ ~ InDut H
6 = <Add news
1 JFCR #1i := 0 TO 35%5% BY 1 DO
2 #Data[#1i] := #Data[#i] + 57
3 | END_FOR;
Pointer_Example
MName Data type Offset
1 |0 ™ Input
2 = <Add new
3 < « Output
4 = <Add news
5 -« v InDut
6 <0 = » Data Array{0.3999] of L. 0.0
7 g w Example Bool 6.0
Resources of PLC_1
Objects Load memory Code work-rnemory
6% 0%
Total: 2 MB 512000 bytes
Used: 118350 bytes 202 bytes
Details
* OB 6967 bytes 509 bytes
3 Main [CE1] B967 bytes 508 bytes
FC = =
* FB 10322 bytes 393 bytes
3 Copy_Exarnple [FE1] 5306 bytes 205 bytes
48 Pointer_Example [FB2] 5016 bytes 188 bytes
~* DB 995316 bytes

@ Copy Example_DB [DB1]
@ Catablock [DB2]

@ Pointer_Example_DEB [DE...

65359 bytes
33175 bytes
1282 bytes

Data work-rnemory
3%

3145728 bytes
06212 bytes

96212 bytes
64068 bytes
32070 bytes

74 bytes



140us 1N et Gta B CONYY 100C
Awayz cisoiayed

Optional nget at €an change ——————

umuum{ Optionsl Coatrollaput |

onty whan 8 " Wenng_Soow |

V30850 185 D6 8330 sl
we

Pad-coded ROt 10 Fat 58NS { Coaa O
pckdon

8 J (W J
T T

Output Used 3 UDS3te 3 CONYO! roguerement
Avvays daplayed

Passve Output, not connected
10 aeying but usals 10 have

— EN ENQ =——
— System
== Gystem_Enable L
— Required —...

- == Running_5Signal

— EN
== Gystem_Enable
o= Running_5ignal
-..== Fault Signal

== Warning_Signal
Not_Enabled_

System_

f

ENO —

Regquired —1...
System_Running = ...
System_Fault =i-..



%FE3

“Standard Interface Example®

&5ystem_Enable — Sysitem_Enable
£Running_5ignal — Running_Signal

EN

#Fault_Signal — Fault Signal
#Warning_5ignal — Warning_Signal

Mot _Enabled_

Fault On —

Control_Data_Example

Marme

NN NN NN

¥ QOutput

Required

8 ¥ (Control_Data

Healthy
Mot_Available
Auto_Enable
Inhibited
Running

Running_In_Autc

ENC
System_
Required —1 £5ystem_Required

SFCT
“Control_Data_Example®
= EN ENO =
= Auto_Enable Regquired =
= Inhibit Control_Data

Data type

Bool
Struct
Bool
Bool
Bool
Bool
Bool

Bool

#Autc_Enable

Default value | Comment

Any Fault Active

Pump Mot Available For Any Reason
Pump Is Enabled Te Run In Auto
Purmp Inhibited Fror Running In Auto

#inhibit #Required

1 { }

Auto Request To
Run
#Control_Data.
Autoc_Reguest
i 1

LI



ST
"Control_Data_Example”

EN ENQ =
#Condition_1 #Conditon_2 #Conditon_3 #Condition_4 Required —#Required
| | | | | | | | Aut_Enable Control_Datw — #Contrel_Data

1T 1F 1F 1
Falze = Inhibit

Auto Request To
Rumn
LT #Control_Data. #Auto_Enable_
"Control_Data_Example® Autc_Enable Lamp
EN ENO { | { } J
#Condition_4 Required — & Required
{ | Auto_Enable Control_Date — #Control_Data
False = |nhibit
HFCT "Data” Control_ gAuto_Enable_
"Control_Data_Example 2" Data.Auto_Enable Lamp
EN ENO | | { }
#Condition_1 #Conditien_2 #Conditon_3 #Condition_4 Required — #Reguired
_| : : : : : : : Auto_Enable
False — Inhibit
“Data”.Control_

Data — Contrel_Dat







Network 3:

Comment

"Data” Safety_
Control_Data.
Estop_1_Adivated

“Data” Safety_
Control_Data.
Estop_2_Adivated

— b

“Data” Safety_
Control_Data.Fire_
System_Unhealthy

L

Vo o e e e e e e e e e -

"Data” Safety_
Control_Data. Light_
Barrier_Broken

!

T
1
1
1
1
1

Network 4: ...

Comment

TRUE
EV1_Open —

TRUE
#V2_Open —
TRUE
#YV3_Open —
TRUE
#W4_Open —
FALSE
#W1_Close —-

FALSE
EV2_Close —-

FALSE
#V3_Close ==

FALSE
V4 Close ==

False ==

“Data" Safety_
Contrel_Data —

“Data” Safety_
Control_Data.
Safety_System_
Adtive

R L Sen TR R S

HFCh
"DO_8x Card_Mapping”
EM ENO
TRUE
X0 %Q0.0
Qo= Output 1°
] TRUE
%001
X2 Q1" Output 2°
TRUE
3 %002
Q2 — Output 37
£ TRUE
%303
X5 Q3 (" Outpur 4
FALSE
X6 %Q0.4
Q44" Output 5~
L FALSE
XB %005
Q5 -4 Output &”
Safety_Confrel_ FALSE
Data W06
Q6 -4 Output 77
FALSE
%07
Q7 =<4 Output 8

i e
"DO_8x Card_Mapping™
EN ENOQ|—
TRUE TRUE
ESystem_Adive — X0 %Q1.0
TRUE Q0" Output9”
#P_Start —
- & TRUE
TRUE %011
EP2_Starn—x2 Q1 —"Output1o”
EP_Heater — x3 %Q1.2
TRUE Q2 — " Output11”
#P2_Heater —
- it TRUE
False =< x5 %Q1.3
False =< xB Q3" Output12”
False ==
£y TRUE
False == X8 %14
Q4 — " Output13”
“Dawm” Safen_  |Safety_Control
Control_Data —|Dats - %l.ls;'
Q5 -4 Output 147
FALSE
%16
Q6 -4 Output15”
FALSE
%17
Q7 =4 Output 167




Metwork 1: ...

Comment

#5afety_Control_
Data. Safety_
System_Adive

UDT_Pump_HMI_Data

Mame
1 < Mimic
2 |- Hours_Run
= E- T Mode

UDT_Level_Controller_HMI_Data

Marme

Mirnic

¥ Setpoints

AAAAARAEAAAGR

FPercentage

Level_Status

L] Marmal_Level
LowLow_Level
L] Low_Level

= High_Level

L] HighHigh_Level

L] Hysteresis

BX¥3 £03
el e { b
1
| X4 204
| e { b
i
: EXS £0QS
====- | o 1 b
i
i £X6 206
e e 4 b--—d
1
i BX7 gQ7
e I T e T 4 k-——4
Data type | Defaultvalue Setpoint Comment
Usint 0 =] 0 = Off, 1 = Running In Manual, 2 = Running In Auto
Usint 0 = Hours Of Active Service
usint 0 =] 0=0ff, 1 = Manual, 2 = Auto
Data type  Default value Comrnent
Usint 0 0 = Healthy. 1 = Faulty (Unaccepted), 2 = Faulty (Acc...
Real 0.0 Level As %
Usint 0 0 = Healthy, 1 = Low Low, 2 = Low, 3 = High, 4 = Hig...
Struct Standard Setpoints
Real 50.0
Real 10.0
Real 150
Real 80.0
Real 95.0
Real 50

X0 £00
—----- | e e 4 b--—-
]

i £X1 £Q1
o] b R e—
i

I #30 £02



PLC Scan

Standard Control Object

Condition Inputs And
Configurations

!

Core Asset Management /
Function

!

Write HMI Data

!

Write Control Data

®




Scaling_Manager

S NN - -

PLC Scan

Standard Control Object

Caondition Inputs
And Configurations

Core Aszst
Management /
Function

Wikite HMI Diata

Wirite Control Data

Mame Data type
* Input

= Raw_lnput Int
] Raw_Min Int
= Raw_Max Int
u Scaled_Min Real
L] Scaled_Max Real
L] Limit_Break Bool
L] Error_Mode Int
= Compensation_Factor  Real
u Offset Real
] Soft_Sim_Selected Bool
= Output_Hold Bool
* Output

] QOR_Error Bool
* InOut

u Soft_Sim_Value Real
L] Scaled_Qutput Real

LLEIERED

LLLIRERT g

(

Offset  Default value | Comment

Allows the scaled value to breach min / max limits
0 = Last Known, 1 = Force High, 2 = Force Low



N N N - - - - - -

1

—{EQ_Type |

#Ctr|_Data.PID_Data

—— EQ_Type |

InQut

* Generic_Analog_Data

"UDT_Generic_sAnalog_HMI_Values™ 32.0

] Raw_Value Dint
L] Scaled_value Real
L] Trend_Value Real
] Soft_Sim_Value Real
L] Raw_Min Int
= Raw_Max Int
] Instrument_Min Real
L] Instrument_hax Real
= Scale_Min Real
L] Scale_Max Real
L] Offset Real
L] Compenstation_Fa.. Real
L] HiHi Real
L] Hi Real
= Lo Real
= LoLo Real
L] Hysteresis Real
L] HiHi_Release Real
L] Hi_Release Real
] Lo_Release Real
L] LolLo_Release Real
s Alarm_IND Byte
= Fault_IND Byte
L] Alarm_Trigger_Del... Time
L] Alarm_Release_Del.. Time
= Fail_Delay Time
L] DOR_Fault Bool
L] HMI_Tag_Check Bool
= Alarm_Status Struct
* |nOut

8 ¢ VW5D _Data

#Control_Data

Hardware_Data

Control_Data

#Control_Data

#Control_Data

Used When VsD
Is controlled
outside of the
V5D Manager

#Crl_Data.External

#Control_Data

0.0

4.0

B.O

12.0
16.0
18.0
20.0
24.0
28.0
320
36.0
40.0
44.0
48.0
52.0
56.0
60.0
64.0
68.0
720
76.0
B0.O
81.0
82.0
B6.0
90.0
94.0
941
96.0

"UDT_WVSD_Drive®

Variant

Variant
B LEMOWV
Variant
EN
SRCBLE
BLEMOWV
Variant
EM
SRCBLE

Generic Analog Data Structure
Analog Raw Value

Analog Scaled Value
Manipulated Trend Value

Soft Sim Value From SCADA

Minimurm Raw Value

Maximum Raw Value

Minimurn Displayed Instrument Value
Maximum Displayed Instrument Value
Minum Scaled Value

Maximum Scaled Value

Offset Applied To Scaled Value

Multiplication Factor Applied To Scaled Value

HiHi Alarm Setpoint

Hi Alarm Setpoint

Lo Alarm Setpoint

LoLa Alarm Setpoint
Hysteresis

HiHi Alarm Release

Hi Alarm Release

Lo Alarm Release

LoLo Alarm Release
Instrurnent Alarm Indication For SCADA
Fault Indication For SCADA
Alarm Trigger Delay

Alarm Release Delay

Fail Delay (OOR)

OOR Fault Status (Pre Delay)
RESERVED FOR HMI/SCADA

540 4.0
EPID_Cirl_Adive
ENO { } 4
RET_VAL — #BLKMOV_RET
DSTBLE — & Cirl_Deta .PID_Data
FExternal_
Control_Adive
ENC { } 4
RET_VAL — #BLKMOV_RET
Used When VSD
Is controlled
outside of the
V5D Manager

DSTRLK #Crl_Data.External



Struct
*UDT_PID*®

¥ (irl_Data
8 p PID_Data
=} External

"UDT_VSD_External...

54.0
54.0
96.0

Network 26: FProcess Control Method
Comment
If the device
control is set to
FIXED instead of
auto, this holds
the PID
#Cirl_Data.PID_
W23 £Fived Speed._ Dafa.Fixed_
£PD_Cirl_Adive “WsD_PID_Control® Mode Mode_Manual
| | EN ENO | { }
Request To Start
vsD
EV5D _Data.
Start Request
To_V5D_
Hardware — Run_Reguest
#Hand_Run_ Hand_Run_
Regquest == Request
Starup_Timer_
#Starwup_Timer Instance
V5D _Data V5D _Data
#Crl_Data.PID_Data PID_Data
EExternal_ H#VSD_Data HOA.
Control|_Adive Hand_IND MOVE
{ | /1 EN ENO
& Ctrl_Data. V5D Data.
External. Requested_
Required_Speed IN 55 OUT Lpeed
Request To Start
vsD
EV5D_Data.
Start_Request_
£VSD_Data HOA. To V5D
Hand_IND Hardware MOVE
| | EN ENO
Hand / Fised S peed #v5D_Data.
£y5D_Data. Reguested_
Hand_Fixed_ 3F OUT — Speed
Speed IN




Network 27: Write To Control Data

Comment

£PD_Cirl_Adive
11

11
#Cirl_Data.PID_Data

EExternal_
Control_Adive
I 1

11
Used When VsD
Is controlled
outside of the
V5D Manager

#Cirl_Data.External

EN
SRCBLK

EN

SRCBLK

BLEMOW
Variant

B LEMOW
Variant

ENO
RET_VAL — #BLEMOV _RET
DSTRLK — # Control_Data

END =i
RET_VAL — #BLKMOV_RET
DSTBLE — #Conirol_Data



Chapter 7: Simulating Signals in the PLC

Project tree

iRl savepoject 3 ¥ 2 o X D ZMEHEIE

J Devices || Plant objects

--.l-
=]

* | ] Chapter7

B Add new device
ﬁ Deyices & networks

2. Click "Start simulation”

1. Select device

~ ;g PLC_1[CPU 1515-2 PN]
AR,

Enable Simulation Support (06260000713

The blocks contained in this project cannot be simulated with
57-PLCSIM. Do you want to enable the "Support simulation
during block compilation® option in the project properties?

Click <0k if you want to enable simulation support in the proetection
setting of the project properties with option ‘Support simulation during
block compilation’.

Click «Cancel= if you want to cancel simulation.

Note: Know-how-protected blocks which are not previously compiled with
simulation support need to be opened with a password and recompiled in
a project with simulation support enabled.

Mote that the know-how protection of blocks can be weakened by a
simulation.

r [n] 4 1 | Cancel




Extended download to device

Configured access nodes of "PLC_1"

Device Device type Slot Interface type  Address Subnet
PLC_1 CPU 1515-2 PN 1x1 PMIIE 192.168.0.1
CPU 1515-2 PN 1x2 PMIIE 192.168.1.1
Type of the PGIPC interface: ﬁ_PH-’IE |'|
PGIPCinterface:  [RMPLCSIM [~] @
; ; i Unconfigured PLC [SIM-1500]
Connection to interfacelsubnet: | Directatslot "1 X1° |V| @

15t gateway: | |v| Cp) SIEMENS
Select target device: | Show devices the same addresses |V| W RUN{STOP
Device Device type Interface type | Address Target device H ERROR

— — PMIIE Access addres:  — W MAINT

X1

Startsearch

Online status information: [ pisplay enly error messages

|| Cancel
Select target device: | Show devices with the same addresses |v|
Device Device type Interface type | Address Target device
CPUcommeon  CPU-1500 Simulation  PMIE 192.168.0.1 CPUcommaon
= = PMIIE Access address  —

[:] Flash LED

Startsearch



Establish connection to device

"PLC_1" might not be a trustworthy device.

The following errors were found when verifying the certificate:

-The IP address of the device does not match the addresses of the s
associated certificate.
-The device uses an unknown, selfsigned certificate.

If this device is the one you want, it is trusted and you can connect. If this
device is not the one you want, you should abort the connection.

Display certificates Consider as trusted and m... | | Abort connection

Load preview X

9 Check before loading

status | Target Message Action
4 & - P Ready for loading. Load 'PLC_1'
G Simulated module  The loading will be performed from a simulated PLC.
G b Software Download software to device Consistent download
(] Text libraries Download all alarm texts and text list texts to device Consistent download

(<] i 2]

| Finish | | Load | | Cancel |




Load results

9 Status and actions after downloading to device
Status | 1 |Target | Message Action
45 ﬂ ¥ PLC_1 Downloading to device completed without errar Load 'PLC_1"
ﬂ b Start modules  Start modules after downloading to device. Start module
<] [ [>]

FLL Clemens
PLC_1 [CPU 1515-2 PN]
SIEMENS
RUN
RUM { STOP STOP
B ERROR
B MAINT

PAUSE

MRES

<NQ project>

Chapter 7 » PLC_1[CPU 1515-2 PN] » Watch and force tables » Watch table_1

. | N.;ame |a;5.ddrﬁs

|D|'splay format  Monitor value |Mﬂ-|:||'f1_|r value |ﬁ |Cﬂ-mment
<Add new:- ]




# @ &k 24 8PS
i Neme i

&

1| Cinput1® %00 Boal
2 | Cinput2® %0 Bool
3 | Cinput3® w02 Boal
4 | Cinputd” %03 Boal
5 | Cinputs® %I04 Boal
6 CInputé”  %ID5 Boal

# @ 2] A2 [N

-
:

“Input1®  %%I0.0 Boal
“lnput2®  %l0.1 Bool
“Input3®  %I0.2 Bool
“Input4® %03 Boal
“lnput5° %I04 Bool
“Input&®  %I0.5 Bool

Permanent Permanent TRUE
Permanent Permanent
Fermanent Permanent
Permanent Permanent

Fermanent Permanent

Fermanent Fermanent

B>

0 4



Input Mapping Layer

Aszetd

Input
’,:‘ Card
w7 Gx
o= Digital
Asset 2 Input
':/.;_‘J ]
A
Asset 3

L
Simulation
Mode?

]
it
LU L]

—

Asset1 |
' Sim Data |
Simulated Asset 1 Sy

Bl .
i 5

'
~ -t
L]

hsset2 | |
. Sim Data
Simulated Asget 2

- .
i y
|

Lo
Ay,

- -t
LT L]

hAsset3 |
*Sim Data

Simulated Asget 3

o -
S
Asset 1

+‘Il‘

Main Project

Structured
Datablock
~

- -
S
Assat 2

LA J

Structured
Datablock
S~

s
e

Usage

l\ﬂl"

Asset 3
Structured

Datablock
—

Application | i



-

MNetwork 1: Simulation Switch

Comrment

F5imulation_
Pushbution

F5imulation_Adive

#5imulation_Adive
I {1

|1 ¥
Faimulation_
Pushbution FSimulation_Adive
/1 { |
Metwork 2: ResetPushbutton
Comment
Fhimulation_ FSimulation_
Pushbution Pushbuton
e e e EE LR R P e {R mmma

Network 3: Asseti

Comrment

“Sim_Asset 17,

“Asset 1" Input_

Data.Contador_ Data.Contador_
£5imulation_Adive Closed Closed
] 1 ] 1 [ 3
| I | | I | L4 )
0.0
Slot 2 - CHO
"Asset1_

FSimulation_Adive

Contadoer_Closed”



Metwork 3: Flow Instrument 1-Mapping | Simulation

Comment

WC3IB
"Map_Flow_Instrument"

EN END ——————i

Simulation
E5imulation_ACive = Switch

SdW200
“Flow Instrume nt

1" —#1i0 - Raw Analog
) IiQ - Flow
falie — Totaliser Pulse
F5im_Data.Flow_
Instrument_1 5_Flow_Data

#Flow_
Instrument_1_

Da® — R _Flow_Data

> PLC CPU
Input Input Mapping Layer i Main Project
npu :
Card
oo pr———
Digital ~
e | Asset 1
—| Structured
o | Datablock |
» No — -
Simulation — > o
-- Mode? | Asset > Apgllcatlon
T r g Yes 3 Structured > sage
| Datablock |
h\ 3| Asset
7 Asset2 || L3 (Structured

atablock |

.. Sim Data"»' !

b

L S p— i
7l Assetd | R
. Sim Data ’




Default tag table
Mame

<l b Aszet 1_Sim

Al b Asset 2_Sim

4l b Asset 3 _Sim

w [ HMI_1 [MTP1200 Unified Comfort]

[l'f Device configuration
%) Online & diagnestics
{ FRuntime settings
b ﬁ Screens
b [ HM tags
DZG Connections
4 HM alarms
b D Parameter set types
W Logs
5] scheduled tasks
I Scripts
2 collaboration data
™ Cycles

4] Text and graphic lists

Data type Connecticn FLC name
UDT_Pump_lnput_Data HMI_Connection_1 PLC_1
UDT_Pump_Input_Data HMI_Connection_1 PLC_1
UDT_Pump_lnput_Data HMI_Connection_1 PLC_1

FLC tag

Sim_Asset_1.Data
Sim_Asset_2 Data
Sim_Asset_3.Data



Add new type

Marne:

|P~._New_Fa ceplate

Specify device for the new type

1
|

(") Panels | WinCC Runtime Advanced
—_— ) )

(#) Unified Comfort Panel | WinCC Unified PC
Faceplate

If

HMI user data

f %r
.%‘_ m

HMI style sheet

i

Graphic

[n] 4 | | Cancel

Project library » Types » FP_Pump_Simulation » V 0.0.7

10

JALIGESIATHU+EIENEINQS& & &

| Contactor Closed Isolator Closed E-5top Closed




Mame Data type User data type structure
Sim_Data Struct UDT_Pump_Input_Data ¥V 0.0.1

Project library » Types » FP_Pump_Simulation » V 0.0.7

10|

JALIELANMHU +05 5

o Contactor Closed E Isolator Closed E-Stop Closed

|§. Properties ||"'1J. Info "ﬂ Diagnostics

Properties Events || Texts |

EJ.E% Global definition g Synchronous :

@ X e Gy

i £ ion B OnTapped (i i fi i
Activated expcyt__l_lr.lét.lfrj___.Ly_:*_:_c?__l_ nTapped (item, x, y, modifiers, trigger) |

Deactived
% Click left mouse button
Press key

1
3 let T = Iaga{"bim_]}ata.(:ontactor_(:losed":l;
4

let X = T.Read();
Release key

1 o ol

Press L 7 Toggle Function
Release : il If tag is t et to false. If t is false et to true
Click right mouse bu... | g if (2= 1){
4 10 Tags ("ISim_Data.Contactor_Closed"j Hrite {0)
i 11 !
2 else
13 {
14 Tags ("Fim Data.Contactor Closed”).Write({l)
15 1
1&g
17 1

BIE i

<] Il




Properties

Faceplate container_1 [Faceplate container] [FP_Pump_

Properties

i2BEY

Static value

Appearance
Format

Miscellaneous
» Caption -Color
» Connection status
Faceplate type
k lcon
> |Interface
Sim_Data
b Label
Name
Tab index
b Visibility
Security
Size and position

[ 145. 147, 154 MNone
MNone
FP_Purmp_Simulation ¥V 0.0.6
MNone

Asset_1_Sim
Faceplate container_1
o

i Mone




i

Type Definition

e

Dal:g: Tra_nster

g S
1

Type Definition

-
=
=]

g
=
o
=
&
=
=2
8
=
E
75}

Definition

n

Faceplates

HMI Structured Tags



-
( PLC CPU
—>» | @] —
Assel 1 N Input Mapping Layer Main Project Output Mapping Layer
npu
- Card
> @ — iy
N Digital N ]
Aszet 2 Input .
3| Assetd g
e 3 Structured
O oo
p Output Data
Asset 3 /J\
L.
Aimulation ~———] —> ’ _ Mo
| Asset? f—» A Simulation
_______ . i 3-(Structured| 3w Mode?
- Datablock
/J\ Yes
R
3| Assetd e All Qutputs Set To
3| Structured Safe State
' si Datablock
Assetd | 1
Simulated Asset 3'%

Sim Data !

#Zero im0
BIF ROT “H1_HS5im Select®.Master_Sim Sel THENW
"H1_Hl_Hode2éh 0-1% := “ES01".Typed.UV_System.Run_Output_To_UV_System:
"HL M1 Hedell RO™ := "AV302".Typed.P0W Woed:
“HL_H1 FedelS _ROS = "IFS01°.Typed.Raw WValue:
FIPS01
#Temp INT = BLEMOV(SRCBLE :
//BD Mapping
"Output_Mapping RLIA"():
“OuTput_Mapping RIRN"():
ELSE
#Tesp_INT := FILL{BVAL := §Zerc, BLEK => P§Q0.0 Byce 3000):
LEND_IE:

= "P50l_G1207.Typed.Contral Telegram, DSTELE => P#QLE40.0 Byre 20);




Chapter 8: Options to Consider When Creating PLC Blocks

Standard Object Instance 1

Standard Qbject Instance 2

Standard Qbject Instance 3

Standard Standard Standard
Object Object Object
Instance 1 Instance 1 Instance 1 Standard QObject instance 3
)
nstance 3
Standard Standard Standard :
Function Block Function Block Function Block Standard
1 1 1 —* Function Block
1
Instance 2 Instance 2 Instance 2
Standard Standard Standard
Function Block Function Block Function Block
1 1 1
Standard_Object
MName Data type Retain Setpaint Comment
1 < * Input
2 |41 = Trigger_Value_1 Real Mon-retain
3 4@~ Trigger_Value_2 Real Mon-retain
4 = <Add new=
5 <40 ¥ Output
6 |41 = Trigger_1_Active Bool Mon-retain
7 |41 = Trigger_2_Active Bool Mon-retain
8 L <Add news=
S < ¥ InDut
10 <@ = » Data "UDT_Standard_Data”
11 = <Add new:=
12 41 * Static
13 <@ = » Standard_Functicn_Block_Instance_1  “Standard_Function_Block™ E
14 41 = » Standard_Function_Block_Instance_2  “Standard_Function_Block™ @
AT
HF 4 4 —— 7 = &
T Block title: .
Comment
*  Network1: ...
Comment
#St@ndard_ #5@ndard_
Fundicn_Blod_ Fundicn_Blod_
Insance_1 Insance_2
B3 WFBE3
“Standard_Function_Block™ “Standard_Function_Block™
EN ENO EN ENO —
Monitored i i TH i Monitored ; - Tii 3 Adi
#Datm Value Valrllle red_ Trigger_Adive — # Trigger_1_Adive # Dota W alue Valrllle red_ Trigger_Adive — £ Trigger_2_Adive
#Trigger_Value_1— Trigger_Value #Trigger_Value_2 — Trigger_Value




w Block title: "Main Program Sweep (Cycle)®
Comment

¥ Network 1:

Standard Objects

Comment

BB wWDBE10
"Standard_Objed_ "Standard_Objed_
Instance_1° Instance_2°
%WFB2 “wFB2
“Standard_Object” “Standard_Object”
EN ENO EM ENQ ——
20.0 — Trigger_Value_1 %M200.0 22.0 — Trigger_Value_1 %2002
40.0 — Trigger_Value_2  Trigger_1_Adive — 50_1" 8.4 — Trigger_Value_2  Trigger_1_Adive — 50_37
YDBED 2001 HDB9 2003
“Standard_Data_1" Data Trigger_2_Adive — " 30_2" “Standard_Data_2" Data Trigger_2_Adive — 50_4
¥ Network 2: Standard Object With Extension
Comment
wDB12
“Standard_Objed
SDBE11 Instance_3_
"Standard_Objed_ Extended_
Instanee_3" Insance_3"
%WFB2 B3
“Standard_Object” “Standard_Function_Block®
EN ENO EM ENQ ——
29.0 — Trigger_Value_1 WM200.4 “swmndard_Data_  Monitored_ WI200.6
4.0 — Trigger_Value_2  Trigger_1_Adive — 50_5" 3" Value — Value Trigger_Adive —"30_7"
%DBY %M200.5 £7.2 — Trigger_Value
“Standard_Data_3" Data Trigger_2_Adive — " 50_6"
Asset Data block
UDT Data
Bespoke Data
Asset_1 Asset_2
Name Data type Name Data type
1 @ v sutc )T @~ swic )
2 €@*= v Typed "UDT_Aszet_Data® 2 @* v Typed "UDT_Azset Data”
3 4@ = ) InputSignals Struct 2 4@ = » input_Signals Struct
4 4@ = ) Output_Signals Struct 4 4@ = » Output_Signals Struct
5 @ = » Control_Dats Struct 5 4a s » Control_Data Struct
& € s v Be:poke Struct
7 9 - External_Interiock  Bool




Network 3: Asset1-Mormal Standard Contral & Data

o ey -
Lomment

%DB15
"Asset Swndard_
Control_1"
B4
"Asset_Standard_Control®

EN ENC

Standard Data
“Asset 17 Typed Data

MNetwork 4: Asset 2 -Extended Standard Control & Data

Commment
Lomment

%WDB16
"Asset Stndard_
Control_2" _
“Assetr 27, "Asset 27 Typed.
B4 Bespoke External_ Output Signals.
“Asset_Standard_Control™ Interlock Channel_1
EN ENO { | {R}
Standard Data
"Assel 2 Typed Data
Standard Control Object
Method 1
Data
Start Delay Timer || Run Timer Restart Delay
Method 2
Method : ’
—_— Restart Dela i
Selection : Run Timer ki B
Method 3

Run Timer




Standard Control Object

I——' Method 1 = »| Start Delay Timer
Data | """"""""" O\
\__..I |ll
S Method —P:—Method2r1——~—- I| e Run Timer
Selection It H\\‘.
|\
X\
. ~ Restart Delay
—
Method 3 Timer
Standard_Control_Object
MNare Data type
< ™ InQOut
<1 = » Data "UDT_Asset_Data”
< ™ Static
<41 = » Start_Delay_Timer TOM_TIME
<0 = p Run_Timer TOM_TIME
<1 ® » Restart_Delay_Timer TOMN_TIME




Network 1: Methed 1
#Data.Control_
Data.Operaton_
Mode
| == |
Jusint |
1 & Data
£5tart_Delay_Timer
FRun_Timer
FRestart_Delay_
Timer
Network 2: Methed 2
#Data.Control_
Data.Operation_
Mode
| == |
Jusing|
2 & Data
FRun_Timer
FRestart_Delay_
Timer
Network 3: NMethod 3
#Data.Confrel_
Data.Operation_
Mode
| == |
Jusint |
3 # Data
#Run_Timer

YFC2
"Method_1*

EN

Data

Start Delay_
Timer_Ins@Enoe

Run_Timer_
Instance

Restart Delay_
Timer_Instance

YFC2
"Method_2*
EN

Data

Run_Timer_
Instance

Restart Delay_
Timer_Instanoe

%FC2
"Method_3"

EN

Data
Run_Timer_
Instane

ENO ———————i

ENO —————

ENOQ —————



Network 2: Method 2
Comment
#Data.Conirol_
Data.Operation_
Mode
| == |
|Usint |
2 #Data
FRun_Timer
#Restart_Delay_
Timer
Network 3: Method 3
Comment
#Data.Control_
Data.Operation_
Mode
| == |
|Usint |
3 #Data
FRun_Timer

"Method_2"

EN ENOC

Data
Run_Timer_
Instance

Restart Delay_
Timer_Ins@nce

FC3
"Method_3"
EM ENC
Data
Run_Timer_
Instance

Call"options

Parameter instance
H Mame in the interface Instance =)
} B Ifyou call the function block as a pararneter instance, the
) Single function block saves its data in the instance you specifyas
Instance block parameter and not in the instance ofthe called block This
gives you the option of defining the instance for this FB call
during runtirne.
Multi
instance
+E7+
B
Farameter
instance
more...

QK 1 | Cancel




Function Block 1

—>{inou

Function Block 2

Function Block 1

«—— Pointer InOut
F«—— Pointer InOut
S«—— Pointer InOut
l«—— Pointer InOut
«—— Pointer InOut
«—— Pointer InOut

Move —
IMove —
Move —
Move —

hove —

Move —

+— Pointer

Function Block 2

-_i_.l
v
Copies
v v
Logic HIMI

Processed  Update




¥
Logic

v
HMI

Processed Update

— Pointer

— Puointer

Fointer
Fointer
Pointer

Pointer

Pointer
Pointer
Pointer
Pointer
Pointer

Pointer

Function Block 1




Chapter 9: TIA Portal HMI Development Environment

+ [ Hw
¥ [ SIMATIC Basic Panel
¥ [ SIMATIC Comfort Panel
= [ SIMATIC Unified Comfort Panel
J E?“ Display
J E 10" Display
J E 12" Display

J E 15" Display

J E 19" Display

J EZZ" Display
¢ [ SIMATIC Mobile Panel
v [ HWsIPLUS
¥ [ HMI S IPLUS RAIL




Add new device

Device name:
| HM_? |
- E Hl Device:
¢ [ SIMATIC Basic Panel
v [ SIMATIC Comfort Panel
contrallers "E SIMATIC Unified Comfort Panel
» [ 7" Display
' E 1a D?splay ITP1200 Unified Comfort
« [ 12" Display
D ~ [ MTP1200 Unified Comfort _
1 64V2 125-3MB06-0AKs Article no.: | 6AV2 128-3MBO6-DAXX |
HMI » |54 15" Display Version: [17.0.00 [+]

» [ 19" Display
» E 22" Display Description:

¥ [ SIMATIC Mobile Panel 12.1" TFTdisplay, 1280 x BOO pixels, 16M colors;

Multi touch; 1 x422/485, 1 x PROFINETIndustrial
r HMI SIFLUS o o
E Ethernet interface with MRP (2 Ports); 1 x
4 E HIMI SIPLUS RAIL Ethernet (Gigabit); 2 x 5D card slot; 4 x USB
PC systems

Start device wizard ’—G-K—‘ | Cancel

I | 7] Chapter 2
E Add new device
Eﬂ-t, Devices & networks
¥ [ HMI_1 [MTP1200 Unified Comfort]

+ [ HMI_1 [MTP1200 Unified Comfort]
I} pevice configuration
%/ online & diagnostics
T Runtime settings

¥ E Screens

v [ HMI tags
%24 Connections
A HMI alarms

¥ P_—l Parameter set types
w Logs
5] scheduled tasks

» [z Scripts
B3 collaboration data
™ Cycles

4] Text and graphic lists



General

6afcb1ba-6383-4532-8116-86d4d6a20bf3

=
=)

Extended style

» [ HMI_1 [MTP1200 Unified ..

~ B sereens

= E Screens
ﬁ Add new scre..
Screen_1
Screen_2



..M_1 [MTP1200 Unified Comfort] » S 5 1 - ll B X Toolbox

Options

olg oy

10 field Symbaolic 10
field

o [ R
n“ YT TT Y TITY, Switch Check box

FALBEAMBL+EE NE]SE' =
~ | Basic objects
Line Polyline Polygon
@ & G
Ellipse Ellipse Circle
segment segment
<~ O @
Elliptical arc  Circulararc Circle
Rectangle Textbox  Graphic view
A |E.Iements




Rectangle_1 [Rectangle]

Hﬁtﬂ&:m

|

| Maone

B~ Ceeecre |
Alternative background color i 0, 255,0
Alternative border color 285, 285, ZR5
Background color 200, 205, 215

v v v v v

Background fill pattern
Border color

Solid
125,125,133

Mone
Maone
Mone
Mone

Rectangle_1 [Rectangle]
Events

Activated
Deactived

FL)
=1 =

Press key
Release key

Click right mouse button

LT BEE B X

ﬁuame |Ualue

- ¥ StopRuntime

Mode (optional) Stop runtime and restart operating system

=.-:Mdimtiun:~ [+]
o




Options

> | Basic objects

| Elements

xoqjoo] =)

* | Graphics

g o & 22 E =
10 field Symbeolic 10 Button Switch Check box Bar 2
field E
-+
£t 3 E O
@ .F:E O - = 5. =
Gauge Slider Radio button  List box Clock Touch area -
o]
-
W
+ | Controls
< i | I3 = Al
) I % I: = X [—]
sl N -
Alarm screen  Trend control  Function  Web control  Parameter =
control window trend control set control o
Sl
Wi
=[]
E] <
Faceplate System —| =
container  diagnosti... vl =
=
» | My controls a



Chapter9 » HM_1 [MTP1200 Unified Comfort] » Screens » Screen_2

Properties

Gauge_1 [Gauge]

Properties

FALIBEISATHE+EIB NEINS 4 F# 8 2 5

2

i2BEY

- ham static value Dynamizstion (0) |
- * General -~
> Label 1l
- } Process value 2345 None -
O scale
L Tite
i
- b Alternative background color 128,128,128 None
| » Alternative border color 192,192,192  None
| » Background color 255,255,255  None
- » Background color process va.. 100, 100, 106  None
- b Border color 0,00 None
| » Borderwidth 1 None
| » Fomt
- » Foreground color process val. 0,00 None
. » Normal range color 135,190,50  Mone
- » Opacity None
= <l b Srale hacknrnund 182 192 ||.|I|‘w Mone

Chapter 9 » HM_1 [MTP1200 Unified Comfort] » Screens » Screen_2

Properties

— Wl & X Toolbox

IR L T =T I T T Trend control_1 [Trend controll | Properties  [%) Info &[] Diagnostics |

Static value

2]

Legend
-®- Signal 1

+ Trend areas
~ [o]Trend area

1items
TrendArea_1

»

Ausiliary line color

Background calor
Grid lines

Left value asis
Wain line color
Name

Range propertion
Right value axis
Ruler

selected trend
Statistics ruler
Time axis bottom
Time axis top
Trends

visibility

~ Appearance

Area spacing
Background calor
Extend ruler

Show facus visual
Window settings

102121
95722 PM

12121
9:57:34PM

112121
9.57:46 FM

11121121
9:57:58 PM

Miscellaneous
Caption -Coler
‘Connection status
lcon

Label

Legend

Name

[[1217,217,217
[ 1255, 255,255

1 items
217,217,217
Trendarea_1

1

Oitems

Trends[0]
1items

0items
1items

10
[ 1255, 255,255

B 145. 147,154
None

Trend control_1

N
N
Vertical major grid lines, Horizontal majar grid lines N..

N

N...

‘Show heading, Show border, Can be sized. Can be. N_.

N...

Online

[




Options

Basic objects

Elements

Controls
My controls

Graphics

L

uR( WOl Wl W W

Ls
X

] E‘:] Tanks
# Tubing, flexible
L% Valves
» ¥ Navigate & operate
¥ #) Plant products
» ¥ Technoloay

[>]

.
4

[ ] [ 1]

1 X
N

R

O
A1 A X

AR X X ZK

=
1
=
(]
2
w
T
()

AEE S Z%
35D
4B

?H

% R EN & B

* Containers

H_"] Conveyors

% Diagnosis_Overlays
% Flow_Meters

% Heatings

E@H:

T« T =

S 2 ] -

MagneticF... MagneticF... MassFlow... TurbineMeter

.

TurbineMet... UltrasonicF... UltrasonicF... VenturiFlo...




Chapter 10: Placing Objects, Settings Properties, and Events

m] m] m]
o Text o
m] m] m]
Properties || Events || Texts
i A
iz 29 E |
Marne static value
b General

> Appearance
b Alternative background color - 128, 128, 128

b Alternative border color |:| 255, 2h5, 2505

b Background color |:| 242, 244, 255

» Border color Il 100. 100, 105

b Border width 0

b Foreground color - 0, 0,0

P Opacity 1

b Show focus visual [
P Format

¥ Miscellaneous

> Security

b Allow operator control E
Autharization
Reguire explicit unlock D

* Size and position

b Height 40

b Left 4B

b Pivot point Absolute from cente

F Rotation 0

b Top a0

F Width 160

b X pivot point 0

P Y pivot point 0



ext box_1 [Text box]

Sratic value

Some New Text m

ext box_1 [Text box]

] [m]
ropeties st Tose [N

iZBEY

:I-lhilﬂ Static value |-
. * General |
| » Font

. » Tem Some New Text String Type |
. ¥ Appearance

| » Alternative background colol 128,128,128 Color Type
~» Altemative border color 255, 255, 255 Color Type

| » Background color 242, 244, 255 Color Type

| » Bordercolor 100, 100, 106 Color Type

| » Borderwidth 0 Mumerical Type
. b Foreground color 0,00 Color Type

. b Opacity 1 Mumerical Type
| » showfocus visual @  Boolean Type




DynamicSVG_1 [DynamicSVG]

- b Appearance

- * Miscellaneous

b Connection status Mone

> Interface
BasicColor [ ]238. 238,238 Mone

MName DynarmicsVia_1

Show cennection quality [ Mone

Tab index 0

b Tooltip Mone

b Visibility [ Tag

-

oynamicsve 1 oynamiesval T e o) e
Propertes

BEEY T 100
— # Dynamizstion (1) !
- » Appearance
- * Miscellaneous E ]
- } Connection status
© 7 Interface
- BasicColor |:| None
- Name - - T
- » show connection quality [ None ﬁc‘md't"‘” |V‘S‘b”'l¥' |
- Tab index -
- b Tocltip None -
W @ -
Bl securty |
- » Allow operator control [ none ! -
|| Authorzation i [ |

. A T

T 11 s




f\. Metwork u Connections |HM connection E E %

HMI_Connection_1




DynamicSVG_10 [DynamicSVG]

-' Miscellaneous

* Security

» Connection status -

|

- > |Interface

[ BasicColor I tone

= Na:eg renses — | condition [visibility
- » Show connection quality i None -

- Tab index o -

- » Tooltip MNene -

© v visibility M Tag [ |

[ | o

O .

b Allow operator control [ Hone

4 @DeltaActivationState
40 ®DiagnosticsindicatorTag
40 ®localMachineMame

40 @ServerMachineName
4 @SystemActivationState
4 @SystermnmHealthindex

40 EUserMame

4@ Internal_Tag_1




- [i PLC_1 [CPU 1511-1 PN]
¢ g Software units
- Q Program blocks
~ @ Pump1_Data [D1]
b E-a Technology objects
b L3 PLC tags
» E Local modules
+ [ HM_1 [MTP1200 Unified ...

b g HMI tags

Purnp1_Data_Running_Signal E:
Purnp1_Data.Running_Signal

Name a i
Iﬂ Internal_Tag_1 Defaulttag table Bool <Internal tag=> <Undefined=
I-ﬂ Pumpi_Data_Running_Signal Defaulttagtable Bool HM_Connectio... PLC_1 Purmnp1_Data.Running_Signal

- [condiion vy |
r 0

1




-'

2BEY
|# Dynamization (1) ||
Appearance o~
} Opacity 1 MNone
b Show focus visual [ none

1

1

1

Miscellaneous
b Connection status
¥ Interface
BasicColor
Mame
} Show connection quality
Tab index
b Tooltip
b Visibility
Security
b Allow operator control
Authorization
Require explicit unlock
Size and position
b Height
b Left

= L [

var wvalue;
return value;

1
2
3
4
3
[
7
g
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Global definition ; Synchrenous @ Elﬁ m ¢ G

export function DynamicSVG 8 Visible Trigger(item) {
f/Define the return value variable
var value

f/Define the Open Signal variable
var OpenSignal
//Read the HMITag

OpenSignal = HMIRuntime.Tags("Walvel Data Open”).Read()

f/Define the Closed S5ignal wariable
var ClosedSignal

//Bead the HMITag

ClosedSignal = HMIRuntime.Tags ("Walvel Data Closed").Read()

f/Check the Open Signal is TEUE and Closed Signal is
//f5tore result in "value”
value = OpenSignal =& 'ClosedSignal;

f/return value to propery
return value;

export function Dynamic3Ve 8 ToolTipText Trigger({item) {

False



1 |export function Dynamic5VG 8§ Visible Trigger(item) | Funcfion Declaration - Automatically added
2 //Define the return value variable
3 var valus Declare Return Value
4
5 f/Define the Open 3Signal wvariable
& var OpenSignal Declare Tag Signal
T /iR : the HMITag . Read Tag Signal
3 OpenSignal = EMIRuntime.Tags("Walvel Data Oper”).Read()
9
10 f/Define the Closed Signal wariable
11 var Closed3ignal Declare Tag Signal
12
13 Read Tag Signal
14
15
16
17 £ n "v Test Acquired Signals
18 value = OpenSignal =z !'ClosedSignal;
19
20 //return value to propery Return value to property
21 return value;
22 |} End Of Function Declaration - Automatically added

~ Screens P 1 0 6:25:27 AM

* Screen_3 P 1 0 6:25:27 AM

* DynamicSVe_8 ’ 1 0 6:25:27 AM

The configured tag is invalid. P 6:25:27 AM

| Compiling finished (errors: 1; warnings: 0} 6:25:27 AM

Add trigger

Trigger | Tags

Tag |

<Selecta tag> [_1

<Add new




| Properties || Events || Texts |
T T BE B X
Activated Raes | Value
Deactived * SetTagValue
(%]
Click left mouse button Tag Purnp1_Data_StartStop_PB
Press key Value 1
Release key <Add function:
Press
Release !
Click right mouse bu... ;
“Pump1_Data™.5@rt “Pump1_Data”. “Pump1_Data™.
Stop_PB Running_Signal Running_Signal
b e { p--—s
i
“Pump1_Data". ‘Pump‘l_Dam‘.Smrt:
Running_Signal Stop_FB :
b Vhmmmmei
*Pumpl1_Data".5tart *Pumpl1_Data".5tart
Stop_FB Stop_FB
T {RL—m—a
*Pump1_Datz".Start *Pump1_Data". *Pump1_Data".
Stop_FB Running_Signal Running_Signal
- L p-mm { — -
“Pump1_Data". “Pump1_Data".5tart
Running_Signal Stop_PB
| | i/t
“Pump1_Data".5tart "Pump1_Data”.5t@art
Stop_PB Stop_PRB
e 1 {R = -




+ T BHE B/ X

Converts the function listto a script

Narne Walue

¥ SetTagValue
Tag Pump1_Data_5Start5top_PE
Value 1

<Add function

export async function Button 1 OnTapped(item, x, ¥, modifiers,

trigger)

HMTRuntime.Tags.Sy F::.Eet'[a:_r'-;'alue{"IPumpl_]}ata_StartSmp_Pﬂ", Lys

{



Chapter 11: Structures and HMI Faceplates

Buttons Faceplate

Typed Library Version

— Buttons Faceplate
Datablock

Instance 1
\ Asset1 )
— Buttons Faceplate
Datablock

Instance 2
\ Asset2 )
S Buttons Faceplate
Datablock

Instance 3

\ Asset 3 )

Specify device for the new type

{*) Panels | WinCC Runtime Advanced
() Unified Comfort Panel / WinCC Unified PC

Faceplate




Libraries

Options
#| Library view

Yo * =1~
¥ L Project library
~ (3 Types

aueiqr &

Add new type
Button_Cluster

imi[E]
£

Faceplate




Project library » Types » Button_Cluster » V 0.0.19

10

<§="’L <Y -Iuilll-i-[ﬂElll{

R [F e
e e L L)

Project library » Types » Button Cluster » V 0.0.19

E Visualization || Tag interface || Property interface |
=52 T

Mame Data type User data type structure

Data Struct |Ji| UDT Button_Interface W DDU

<Add new:




apter 11 » HMI_1 [MTP700 Un Comfort] »

FJA4IEIATMHAUF+EIE NEINS 6 &8 8 F 125

I Properties I Events

2BEY

[ Mam Static value |Dynemization (@) ||
> Appearance

» Show focus visual ¥ Mone

» Window settings None MNone
* Format

» Fittosize Naone Maone
> Miscellaneous

» Caption -Color [ 145, 147, 154 None

} Connection status Naone

Faceplate type Button_Cluster V 0.0.18
» lcon Mone
> |Interface
Data Button_Data

b Label
b ~Wact i g —1
Tab index » @ Software units | | -
» Visibility » [ Program blocks .“"'“Nn | Data tyg
ne
i » [-i. Technology objects |
* Security ; — i
» [4 PLC tags <@ Button | | UDT_Button_Interface

» Allow operator contrel
Size and position

» Height

Left

Pivot point

Rotation

Top

Width

X pivot point

Y pivot point ] Mone | |

» [l Local modules
~ (5 HMI_1 [MTF700 Unified Comiort]
~ [ HMI tags
~ 4 Default tag table [8]

» <l Button_Data

4

AEEEEEEEEEEEEEENEENEEEEEEEn|

v v T v w v w

Project library » Types » Button_ Cluster » V 0.0.19 -
Tag interf Property interi

JALABAANNU+EE UENZ G F A8 S =

100%
e e e
Propertes | Everts | Texts |

&% B E Y Tag
"~ [Name | Suatic valy =3 ization (1)
v Atemative background c... [Jl] 128, 128,128 None
o border color 255, 255, 255 None Data Button_Indication[0]
|+ Background color [J242.242.255  [=] Tag
v Bordercolor 100, 100, 106 None
© | » Borderwidth None
v Fom - - -
B e 0.0.0 None ~ Condition | Background color |Flashing | Alternative value |Frequency |
B > Opeciy None o [ |242.24a255 [v|ne [~ [Jl-=5500 Medium [ -]
B e & one o [ 0. 255.0 No 25500 WMedium
[ | Style item appearance  Button ||
~ ~ Format 3 ||
v spacing 1 ||
|~ Miscellaneous !




]

Project library » Types » Button Cluster » V 0.0.20
Options m | Visualization || Tag interface || Property interface
|2 Library view L2 =| = SV
+ | Project library MName Data type
E |;‘=.II |,| =+ Background_Color Color
Namie singleLineMode Boolean E]
<Add new
Ve
= LL| Project library
= ﬁ Types
ﬁb'r".dd new type
- I;T Button_Cluster
[E2 W 0.0.20 [in work]
[ v 0,012 [default]
3 E UDT_Button_Interface
¢+ (G Master copies
m Visualization ” Tag interface ” Property interface
FALIEIANMHU+TIE WE @ FRSF 25

NN NN

(]

100% il W Y e
|§. Properties ||"_1.'. Info i ||ﬂ Diagnostics |
J Properties ” Events " Texts |
2BEY Property interface
Mame Static value 7 Dynamization (2}

> Miscellaneous

» Background gra...

» Displayname Mone
¥ Interface
MName Button_Cluster_V_0_0_...
¥ Appearance
» Alternative back..[ ] 235,235, 235 None
» Background color l:l 192,192,192 E Froperty interface
» Background fill .. Solid Mone

=

Settings

Name: |Background_Color |v|




aceplate container_1 [Faceplate container] [Button_Cluster V 0.0.20]

roperer [ B [1ow |
iZBEY

_!‘hll- Static value Lm@: !

. b lcon Mone -

> Interface

B Data Button_Data

N Background... [l 0.0.255 None

. SingleLineh... [] None

Button_Cluster » V 0.0.25

FACAEIANHU4BDB WNENS S FARF =

Button_1 [Button]

Texts

Events

Activated
Deactived

FL)
i |

Press key
Release key
Press

Release

Click right mouse bu...

&) Global definition Synchronous |EI E& x c$ ‘.@

export function Button 1 OnTapped(item, x, ¥, modifiers, trigger) {
Tags (“Pata.Button Request[0]|") .Write(l):

}

Ly b

+ T EE X

' Converts the function list to a script |_




Project library » Types » Button_Cluster » V0

10

FALIABEIAMHBA 4+ IE NEI S 6 & 82 F 1S

) e
e ) e () e

Properties Events || Texts |

T@ﬂ Global definition 3| Synchronous Emi bl el
- £ i B; or e : == .
Activated 1 export function Button 5_OnTapped(item, x, v, modifiers, trigger) {
. 2 war num;
Deactived )
3 num = parasInt({item.T
fial click left mouse button 4
Fress key 5 Tags("Data.B " 4+ num + "]").Write(l)
Release key £ 1
Press
Release
Click right mouse bu...

|§. Properties |"A-I. Info

J Properties || Events || Texts
;% = E |_’. Global definition g Synchronous
S £ B BackColor Tr
Name Static value # Dynarization (1) f SRR ENEELE DAEEL LRt It {
= 2 Var num;
¥ General A
aad 3 var req;
b Contents 1 rar valuer
» Graphic 5
» Graphic with pressed butt.. 6 num = parseInt({it -1
b Text 6 Mone 7
b Textwith pressed button MNone 3 req = Tags ("D "1™y .Read():
~ Appearance §
» Alternative background c...-128,128,128 MNone 10 if (req == 1) {
B HM: ntims h.BGE(255. 0. 0, 255)=
» Alternative border color I:|255,255,255 Mone = i}‘ AMIRancire. f.RGE(255, 0, 0, 235);
» Background color |:|242,24-4,255 E script E 13 EMIBuntim h.RGB(242, 244, 255, 255);
» Border color -100,100,106 None 14 }
» Border width 1 Mone 15
» Font 16 return value;
» Foreground color -0, 0,0 None 17
» Opacity 1 MNone | 121




Chapter 12: Managing Navigation and Alarms

Page 1 Page 2 Page 3

Page 4 Page 5 Page 6

Page 1 H Page 2 H Page 3
Page 4 ‘ Page 6

iﬁ: [
L
\

Page 5




Chapter 12 » HMI1 [MTP1500 Unified Comfort] » Sc

FALIELIAMAU+BIE NENS & & 88 F 12,5

Screen_]

Chapter 12 » HMI1 [MTP1500 Unified C

nfort] » Screens » Base

ALY BLEIAMAUFTIBR NENS @G & 8@ F 12~

Button_1 [Button]

Activated
Deactived
(i} click left mouse button
Press key
Release key
Press
Release
Click right mouse bu...

_l_

:I-Nam: I‘.‘n.'::"..

- * ChangeScreen

- Screen name Screen_1

- Screen window path Current screen
- * SetTagValue

- Tag screen_IND
- Value 1

- <Add function:=




:I Mame WValue

I ¥ ChangeScreen
Screen name Screen_1

Current screen

¥= Selection

¥ SetTagValue
I Tag Screen_|ND Screen window
I Value 1 irg String
I <Add function=
|
MName |"ul'a||ue

* ChangeScreen
Lcreen name Screen_1

* SetTagValue
Tag
Value
<Add function=




Status text

Alarm
control



PLC HMI

Trigger tag = True

>

Acknowledgement status tag = False

Display associated alarm
(unacknowledged status)
R :
Operator Interacts With HM
.-‘-'«-!:l-cn:n-"ledgement event
{........‘
Acknowledgement status tag = True
<

Update associated alarm
to acknowledged status

Alarm Condition Clears In PLC

Trigger tag = False

Remove associated alarm
from list

PLC

Chapter 12 » HMI1 [MTP1500 Unified Comfort] » Hh

Alarm classes
Name State machine Priority | Log | Backgro... . Backgro... Textcol... Backgro...
G Acknowledgement Alarm with single-mode acknowledgment o - 255... . 0... - 255... - 0.0.. l:l 255...
[l No Acknowledgement Alarm without acknowledgment o - 255 bl - 255 - 0,0.. l:l 255
Gl SystemAlarmWithoutCle...  Alarm without outgoing status with acknowledgment 12 - 255 - 255 l:l 255 - 255...
@ SystemMotification Alarm without acknowledgment 4 l:l 173.. B l:l 173 - 0,0.. l:l 173.. b = .
L& systeminformation Alarm without outgoing without acknowledgment 1 l:l 220... - 0.0.. l:l 220... - 0.0.. l:l 220... - 0. 0. I:l 220.. - 0. 0.
C@ SystemWarningWithoutC... Alarm without outgoing status with acknowledgment 8 l:l 255... - 0,0.. l:l 255 - 0,0.. l:l 255 b .
G systemAlarm Alarm with single-mode acknowledgment 12 - 255 l:l 255 - 255 l:l 255 - 255...
[ SystemWarning Alarm with single-mode acknowledgment 8 l:l 255... - 0,0.. l:l 255... - 0.0... l:l 255...
G information Alarm without outgoing without acknowledgment 1 l:| 220... - l:| - l:|
G Alarm Alarm with single-mode acknowledgment 12 - El:l E- El:l E-
[ | Notification Alarm without acknowledgment 4 l:| 173.. - L l:| 173... - l:| 173..
[l WamingWithReset Alarm with acknowledgment and confirmation 8 l:l 255, - 0,0.. l:l 255.. - 0, 0. l:l 255._
Gl Waming Alarm with single-mode acknowledgment 3 l:| 255... - 0.0.. l:| 255... - 0.0.. l:| 255...
Gl AlarmWithReset Alarm with acknowledgment and confirmation 12 - 255.. - - 255.. l:l 255. - 255..
L | CriticalwithReset Alarm with acknowledgment and confirmation 16 - 139.. - l:| 255.. - 139..
[l Operatorinputinformation Alarm without outgaing without acknowledgment 1 l:l 220.. - 0,0.. l:l 220 - 0,0... l:l 220 - 0.0 l:l 220 - 0.0
[l OperatorinputRequest Alarm with single-mode acknowledgment 5 - 0,0.. l:| 255 - 0,0.. l:| 255 - 0, 0... l:| 255 - 0, 0. |:| 255
[ critical #larm with single-mode acknowledgment 16 Wz [ Jzss e[ |25 Mo [ 255 E 139 [ |25
<Add new=
e OperatorinputRequest  Alarm with single-mode acknowledgment 5 Moo [ ]255. oo [ J255. oo [ J255. oo [ ]2s5..

Ca Critical
Ca Alarm_class_1
<Add new:

16
Alarm with single-mode acknowledgment 0

e ]
| E |

Alarm with single-mode acknowledgment

255
0,0..

I zo [ ]255. 3o [ 255 13-
Iz Moo [ ]255. oo [ 255

[]2ss..
Moo




Project tree

Devices Plant objects
1 || |

B EE

* (=3 HMI1 [MTP1500...
I' Cevice config...
%) online & diag...
" Runtime settin...
¥ E Screens
~ L3 HMi tags
%5 Showallta..
ﬁ Add newt..
4 Default tag...
‘Z. Connections
=4 HMI alarms
» [ Parameter set ..
i Logs
E Scheduled tasks
J Scripts
E Collaboration ..
™) Gycles
@ Textand grap...
J E Ungrouped devi..
<| i

| Marme

ﬂE‘I Alarm log_1
<Add news

is switched off.
Delete the log or

turn on logging in

the runtime
settings by
specifying a main
database location.

Main database location for alarm logging

Storage medium:

Folder: | iAlarm



J Properties || Events || Texts

2B E N'd

Mame Static value Dynarnization (0}
* General

b Alarm scurce  Pending alarms Mone

b Filter AlarmClassMame c:-'SyﬁtemN..E MNone E

b} Appearance

Alarm filter configuration

AND I OR | Criterion Operand Setting |
Alarm class name Motegual  SystemMotification
AND Alarm class name  MNotequal  SysternAlarm




And [ Or Criterion Operand Setting
Name of alarm class Mot equal SystemMNotification

Mame of alarm class Mot equal SystemAlarm

Filtar :

AlarmClassMame <= ‘SystemNotification’ AND AlarmClassName <= "SystemAlarm’

.o "alarms” Alarm_

I:15trumEﬂt_'| . Group_1. "Instrument_1".
Scaled_Value Active [0].3:X0 High_Interlock
I -2 I I % f i
| Real | L s

“Instrurnent_1".
High_Alarm_
Trigger
100.0

“Alarms® Alarm_
Group_1.
Accepted[D].3%:X0

/1




. 85.0 . *Alarms® Alarm_
Instrument_1". Group_1.

Scaled_Value Active[0].%X0

“Instrument_1".
High_Interlock
[

“Instrument_1".
High_Alarm_
Trigger

100.0

“Alarms® Alarrm_
Group_1.
Accepted[0].5:X0

/1

B5.0 “Alarmz” Alarm_
“Instrument_1". Group_1.
Scaled_Value _,-!.'Eti'..re[lj]__%}(l:l

“Instrurment_1".
High_Alarm_
Trigger

100.0

“Alarms® Alarm_
Group_1.
Accepted[0].3%X0

1A
Ir __________________

v (4§ Common data
Collaboration devices
Cal Alarm classes
uY system diagnostic settings

L !

“Instrument_1".
High_Interlock

¥ Supervision settings

b [ﬁ Logs

¥ [ Instruction profiles



w General

Categories
Subcategories 1
subcategories 2
Types of supervision
Central time stamp

w Alarm texts

GRAPH supervisions

Basic supervisions

supervisions with an error message

Supervisions with a text message |4

Categories

Activate the categories and associate them to alarm classes:

Category Activation  Alarm class Acknowledgement  Priority
1 | Error Acknowledgement B ]
2 | Warning E Mo Acknowledgement o
3 | Info [+ Mo Acknowledgement ]
4 | Category 4 | <no alarm class: 0
5 | Categorys 0 <no alarm class= ]
6 |Category6 | <no alarm class= 0
7 | Category7 0 <no alarm class= ]
8 |Category8 | <no alarm class: 0
(<] I

* General N T " .
Categories ypes ot supenvision
Subcategories 1
Subcategories 2 Specify the default settings for each type of supervision within your project. These settings are applied to new supervisions.
Types of supervision Ifyou select the check box, the triggering status is TRUE.
Central time stamp . L . - .
Al . You will be able to adapt these default values for every supervision. Your changes regarding the language sensitive type names will affect the alarm texts.
~ Alarm texts
GRAPH supervisions Type of supervision Trigger C1 trigger C2 trigger C3 trigger Delay time
» Basic supervisions 1 Operand D E E E T#0ms
} Supervisions with an error message 2 Interlock D E E E TEOms
b Supervisions with a text message || 3 | Reaction (] ] ] =] Tass
[| 4 | Action =] =] =] =] T#200ms
M 5 |Position (] (] =] =] T#0ms
[l & |Eror message E E E E TROms
7 | Text message E E E E TEOms
8 | GRAPH-Interlock T#0ms
9 | GRAPH-Supervision
10 | GRAPH-Warning
=p All global supervisions |V|
J Global supervisions " Supervision instances |
1
Supervised tag Trigger  ProDiag FB I Type of supervision Category

1 QI *Instrument_1".Low_Interlock |Ji|D False Default_SupervisionFB B 1 Operand B 1: Error E
2 Add new supervision
(<] i
J General u Texts " Supervisions
General G |
. enera
Attributes

Mame | Low_Interlock
Data type |B|:u:u|
Default value |ia|5e
Startvalue |"a|:5
Comment | Low Instrument 1 Level




Alarms

Alarm clas:  Qrigin Area Alarm text Status text
- R R R ST N N
2 Alarm text:
3 <PLC name:> . <Tag comment=
4
5
6
7
8
9
10
11
12
13
Fea= ==
2 '?:|

L Discrete alarms ||q Analog alarms ”E

OPC UA A&C ||;|_,, System events ||Z Alarm classes |_

Alarm classes
Mame
(i | Acknowledgement
Cad Mo Acknowledgement
U Custom Alarm Class 1
G Custom Alarm Class 2
(i | SystemAlarmWithoutCle...
(i | SystemNotification
(i | Systeminformation

Gl SystemwarmningWithoutC...

Ll Systemalarm

Ca SystemWarning

Ca Information

G Alarm

[l Motification

Ll warningWithReset

Cal Warning

L AlarmwithReset

Ll CriticalWithReset

= Operatorinputinformation
Cad OperatorinputRequest
G critical

Ca AlarmClass

Cal AlarmClass_1

State machine

Alarm with single-mode ...
Alarm without acknowle...
Alarm with acknowledg_..

Alarm with single-mode ...
Alarm without outgeing ...
Alarm without acknowle...
Alarm without outgeing ...
Alarm without outgeing ..
Alarm with single-mode __.
Alarm with single-mode ...
Alarm without outgeing ...
Alarm with single-mode ...
Alarm without acknowle...
Alarm with acknowledg_..

Alarm with single-mode .
Alarm with acknowledg...

Alarm with acknowledg...

Alarm without outgeing ...
Alarm with single-mode ...
Alarm with single-mode ..
Alarm with single-mode ...
Alarm with single-mode ...

Prionity
o

o

(¥]

=)

a

@

R R I N R

Log

Alarm log_1

Backgrou...

I 255

s
I 255,
Moo ..

. Backgro...

. | Backgro...

. | Backagro...
.. [ ]285..
- [Jass...
- 0.2
.. [ ]2s5...
. Il 255..

Moo
REaNG B
[ ] -Ilo.o.
[ J2s5..
[ J2ss.
.- Il o.o.
. [Jass..
[ =285
~Iloo.
~Iloo.

Text col...
Moo
Moo
oo
Moo
[J2s5..
Moo
.- Il o.o.
~Iloo.
~[J]2ss.
~Iloo.
- Iloo.
[ J2ss.

oo

Commen alar...
Acknowledge...
No Acknowle...

<Mo alarm cla_.
<Mo alarm cla...
<o alarm cla...
<Mo alarm cla...
<MNo alarm cla...
<Mo alarm cla...
<Mo alarm cla_
<Mo alarm cla...
<Mo alarm cla...
<No alarm cla...
<Mo alarm cla...
<Mo alarm cla_
<Mo alarm cla_
<Mo alarm cla...
<Mo alarm cla...
<MNo alarm cla...
<Mo alarm cla...
<Mo alarm cla._.

Critical
AlarmClass




Chapter 13: Downloading to the PLC

Download Button
Clicked By Developer

l

Hardware / Software
Compile

l

Successful Compile?

Yes

L

Fre-download Checks Mo

i

Pre-download Checks QK? Mo —

Download Stopped
|

Yes

L

Load Preview Displayed
Developer Configuras Mo
Actions & Clicks Load

l

Successful Download?

l

Load Results Displayed
Developer Configures Any
Actions And Clicks Finish

i

Download Complete

&
[5
E3
=
v



Status | 1 |T&rget | Message Action
M @ -~ rca Ready for loading. Load 'PLC_1"
o Simulated module The loading will be performed from a simulated PLC.
ﬁ b Different modules  Differences between configured and target modules (online}
ﬁ b Software Download software to device Consistent download
(<] i [2]

Status | 1

| Target

| Message Action

b

1
il

B

=

-

PLC_1

Simulated module

b Different modules

* Data block re-initialization

b Software

Text libraries

Loading will not be performed because preconditions are not met!  Load 'PLC_1"

The leading will be performed from a simulated PLC.

Differences between configured and target modules (online)}

The data blocks will be re-initialized with their start values. Mo action

Due to changes in the DB, all data values, including retentive data,
will be initialized with their defined start values during loading. Set
the CPU to STOP before loading.

Download software to device Consistent download

Download all alarm texts and text list texts to device Consistent download

[ren | toso || concel |




EL ew X
9 Check before loading
Status || Target Message Action
l.nx T PLC1 Loading will not be performed because preconditions are not met! Load 'PLC_1"
0 Simulated module The loading will be performed from a simulated PLC.
0 } Different modules Differences between configured and target modules (online)
1 * Data block re-initialization The data blocks will be re-initialized with their start values. Mo action

Due to changes in the DB, all data values, including retentive data,
will be initialized with their defined start values during loading. Set

H the CPU to STOF before loading.

(] * Software Download software to device Consistent download
0 ¥ Overwrite online? Objects that exist online and are overwritten.

(] Instrument_1 [DB2] The values in the work memory will be re-initialized. Overwrite

0 Default_SupervisionFE [F... Overwrite

(] Main [OB1] Overwrite

(] Text libraries Download all alarm texts and text list texts to device Consistent download

Load | | Cancel |

Finish |

Load preview .

9 Check before loading

Status | Target hMessage Action
H & -~ rca Ready for loading. Loadd 'PLC_1'
1 » Protection Protection from unauthorized access

Simulated module  The loading will be performed from a simulated PLC.

b Different modules  Differences between configured and target modules (online)

¥ Stop modules The modules are stopped for downloading to device. Stop all

Depending on the objects to be downloaded and the current
dialog settings, download to device "PLC_1" is only possible if the
device was set to STOP mode prior to download. Select "Stop all®
in the "Action” column to perform the download. Ifthe current
download includes a PLC program, all data values, including
retentive data, are initialized with their start values.

¥ Device configurati... Delete and replace system data in target Download to device

Delete and replace existing device configuration for "FLC_1" in the
target system?

b Software Download software to device Consistent download

Text libraries Download all alarm texts and text list texts to device Consistent download

[<] i [>]

Finizh | | Load | | Cancel |
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11
12
13
14
15
16
17
18

BAEe

=N

AL BEBAE

Mame Data type

1 |« « Static
2 | w Scaled_Value Real
3 4nm High_Alarm_Trigger Real
4 4w High_Interlock Bool
5 |« = Low_Interlock Bool
6 |40 = Low_Low_Interlock | Bool
7 | = Scaled_Max Real
g |4m = Scaled_Min Real
O ] = Raw_Mhax Int
10 <] = Raw_Min Int

MNarne Data type

* Input

L] Active Bool

* Output

= Status Byte

= <Add new:-

* InQut

8 p Power_Data Struct

L] <Add news

* Static

u Line_1_Max Real

L] Line_1_Min Real

u Line_2 Max Real

L] Line_2_Min Real

u Line_3 Max Real

L] Line_3_Min Real

= Rolling_Average Real

* Temp

= b Temp_Array Array]0..20] of Real

start value

0.0
450
false
falze
false
0.0
0.0
0

0

Retain

NRREOO0000

Default value  Retain

falze

0.0
0.0
0.0
0.0
0.0
0.0
0.0

Man-retain

Man-retain

Setin DB
Setin IDB
Setin DB
Setin IDE
Setin DB
Setin DB

Retain
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Marne Data type Startvalue |Snapshot | Retain
1 <@ ™ Input
2 g m= Active Bool false —
3 |<l ¥ Output
4 4] = Status Byte 1650 =
5 4l * InDut
o <] = Power_Data Struct -
7 4@ T Static
8 qgw Line_1_Max Real 0.0 — ]
g |4Q = Line_1_Min Real 0.0 = [l
10 4 = Line_2?_Max Real 0.0 — ]
11 ag = Line_Z_Min Real 0.0 — ]
12 |40 = Line_3 Max Real 0.0 = [l
13 4@ = Line_3_Min Real 0.0 — ]
14 «qq = Rolling_Average Real 0.0 =
Marne Data type Startvalue Snapshot Retain
1 <0 ™ Input
2 40 = Active Bool false —
3 |40 ™ Output
4 4] = Status Byte 1650 =
5 & ™ InDut
o <] = Power_Data Struct —
7 | « Static
B |4p m Line_1_Max Real 0.0 = ™)
o g w Line_1_Min Real 0.0 — [+
10 lqg = Line_Z?_ Max Real 0.0 - v
11 4 = Line_2_Min Real 0.0 — [+
12 qq = Line_3_Max Real 0.0 - v
13 4 = Line_3_Min Real 0.0 — [+
14 g = Rolling_Average  Real 0.0 =
MName Data type Offset Default value Accessiblef.. Writa.. Visiblein ..  Setpoint  Supervision Comment
< ¥ Input
.- Active Bool 0.0 alse =] =] =)
-2l ~ Output
] = Status Byte 2.0 1640 =) =) )
<l * InOut
<] = » Power Data Struct 4.0
<0 ~ Static
] = Line_1_Max Real 100 0.0 ] ] =) 0
] = Line_1_Min Real 14.0 0.0 =) ™) ] |
40 = Line_2 Max Real 18.0 00 ] ] =] ]
< = Line_2_Min Real 22.0 0.0 =] =] =) 0
< = Line_3_Max Real 26.0 0.0 =] ] - 0
] = Line_3_Nin Real 30.0 0.0 =) =) ) (|
< = Rolling_Average Real 340 0.0 E E E D
<l ¥ Temp
<0 = » Temp_Aray Array[0..20] of Real 0.0
< ¥~ Constant

<Add news



Line_monitor_DB

Marne Data type | Offset Start value | Snapshot |Retain Accessible .. Writa...  Visiblein . Setpoint
1 <@ = Input
2 g0 = Active Bool 0.0 false = =]
3 < ™ Output
4 |qq = status Byte 20 16%#0 - =]
5 g T InDut
6 I m= Power_Data Struct 4.0 = E
7 4 ~ Static
g8 |ag = Line_1_Max Real 10.0 0.0 = =]
9 qg . Line_1_Min Real 14.0 0.0 = [+
10 4 = Line_2_Max Real 18.0 0.0 = [+
11 4 = Line_2_Nin Real 220 0.0 = [
12 4 = Line_3_Max Real 26.0 0.0 = =]
13 4 = Line_3_in Real 300 0.0 = =]
14 |qg = Rolling_Average  Real 34.0 0.0 = =]

Datablock

Memory Occupied By Declared Variables | Memaory Reserve

Instrument_1 [DEZ] X

J General || Texts |

General . e
Download without reinitialization

Information
Tirme stamps

Compilation Memaory reserve: |1DD Bytes | {100 bytes available}
Protection

E Enable download without reinitialization for

Attributes retentive tags.

Download without reinitialization Retentive memory reserve: | 100 Bytes | {100 bytes available}

T = T

¢ It E
’—GK—1 | Cancel |

Y Snapshot of the actual values

Load snapshots as actual values
= Snapshot My W&
.,l, Load start values as actual values

Copysnapshots to start values ]



Alarms (snapshot created: 1/11/2022 11:45:10 PM)

MName Data type Start value | Snapshot
<] ¥ Static
< ® ¥ Alarm_Group_1 "UDT_Alarm_Group®
| = ¥ Accepted Array{0..1] of DWord
| ] Accepted[0] DWord 16#0 16#0000_0000
< = Accepted[1] DWord 1650 165 0000_0000
4] = » Active Array{0.1] of D... [+

shot of the actual values

B8, | cad snapshots as actual values
W), Load startvalues as actual values
Copysnapshots to start values ]

Snapshot q. q Copysnapshots to start values g iﬁ. Load startvalues as actual values [

~ (/g PLC_1[CPU 1515-2 PN] 40
I} Device configuration
%) online & diagnostics
» g Software units

~ [ Program blocks (1]
ﬁ"" Add new block
4 Main [0B1] ¢
4 ProDiagOB [DB250] i
4 Default_SupervisionFB [FB1] ]
4 Line_monitor [FE2] i
@ Alarms [DB1] Q
@ Default_SupervisionDB [DB3] .
@ Instrument_1 [DB2] i

@ Line_monitor_DB [DB4] ]



Upload preview

9 Check preconditions for upload from device

Status | ! |Target | Message Action
0 & = Pca Ready for loading.
(] Simulated module  The loading will be performed from a simulated PLC.
b Different modules  Differences between configured and target modules {online)
o » Conflicts Conflicts occurred during upload from the device. Ovennrite

(<] M [2]

. The CPU contains changes that cannot be automatically synchronized.

’ oy

1 |50flware synchronization |Status |Ar_t|'on

& = PRLCA

LY * 'Program blocks'

a Line_maonitor [FB2] O Upload and averwrite in the project
L Main [DB1] O Manual synchronization required

(<] il [2]

Offlinelenline comparisan Continue without synchronization m

Marme Status |A-r_t|'on | I Marne
~ (i PLC_1 ~l @ 2 [~l@rca
Software units 1 @
« [l Program blocks O 2

38 ProDiagOB [DB250] . 3 ProDiagOB [DB250]
& Main [OB1] =l © 4 Main [OB1]
3 Default_SupervisionFB [FE1] QJ 3 Default_SupervisionFB [FE1]
4 Line_monitor [FE2] h + 4 Line_monitor [FB2]
@ Alarms [DB1] QJ @ Alarms [DB1]
. Default_SupervisionDE [DB3] i . Cefault_SupervisionDE [DE3]
@ Instrument_1 [DB2] Q @ Instrument_1 [DB2]
. Line_monitor_DE [DB4] 6 + . Line_manitor_DE [DB4]
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Chapter 14: Downloading to the HMI

¥ Connections to 57 PLCs in Devices & networks

Connections
Mame Communication driver | 5tation  Fartner Mode Online  Comment
<Add new
J Parameter |
MTP1500 Unified Comfort Station

Interface:

—

| Industrial Ethernet |v|

HMI device PLC

Address: | 192 . 168 .0 .2 |

Access point: |S7ONLINE |

Connections

Mame Communication driver
h—ﬂ-h Master_PLC SIMATIC 57 12001 500

Station Fartner | Node
S7-1500/ET200MP ... PLC_1

Address: | 192 . 168 .0 .1 |

Access password: |

CPU 1515-2 PN, PR...

'Z. Air_Temp_System_1
'Z. Air_Temp_System_2
'Z. Air_Supervisory PLC

Standard Modbus TCPRIIP
Standard Modbus TCRiIP
Allen-Bradley EtherNe...B

&% Connections to 57 PLCs in Devices & networks

Connections

Marne

iy Master_PLC

Communication driver | Station
SIMATIC S7 120011500 S7-1S00/ETZ00MP .

Fartner
PLC 1

Online Comment

LAY

Mode
CPU 1515-2 PN, PR...



192.168.1.1

PM/IE_1: 192.168.0.225| ‘

[PNJIE_1: 192.168.0.3| [PNJIE_1: 192.168.0.4| [PNJIE_1: 192.168.0.1]

[PNAIE_1: 192.168.0.2

192.168.1.2

Ready for loading. Load 'HM_RT_1'

Stop ime and perform full d Il Full download

Start Runtime after download to target system. Start runtime
Keep current values in runtime or reset to start values from the engineering project. Keep current values
Resetall logs in the runtime Mo reset

Informations

Load ime unencrypted Unencrypted transfer




M SIMATIC Runtime Manager

Runtime Server information

Computer name or IP address: | |
Projects
O o o]
Project Autostart Device name State Type D
|:|. Chapter 12 HMI_RT_1 Running Simulation  75c694b0-9536-4851-bd92-ef 790545023
>~ u 0

Updated project state W 0K

SIEMENS

User management

WinCC Unified RT

WinCC Unified Help







Chapter 15: Programming Tips and Additional Support

- Network 1: ...
Comment
#5tart_Signal
d =T
I
I
I
I
I
I
I
—
[ Network 2: ..
Comment
#5top_Signal
[ Network 3: ...

Comment
#Start_Delay_

Daone

#Run_Output
1
1

T#OMS
#5tart_Delay

THOMS
#5top_Delay

#Stop_Delay_
Done

#5tart_Delay_

Daone
-------------- -4 F-—a

#5top_Signal

#5top_Delay_

Dane
-------------- -4 F-—a

#Run_Dutput



- Network 1:

Comment
THOMS THE125_94M5
#5tart_Delay #5top_Delay
I T TOF
#Start_Signal I Time | Time #Run_Output
11 I H
------ IN e Q ()
T#1Ds—=|='|' E'[I—T:Err- TE205 =l pT ETF— T#0ms
3 4 ™ Output
4 4 = Output Bool false Men-retain D
5 |<d ¢ InDut
6 < T Static
7 < = ¢ MyArray Array]0..15] of Bool Setin IDBE =]
g8 |« hMyWiord AT "MyArray" | Word Setin IDB
Call path: Main [OB1]
Ak HF —0— T e 5k e AR

b Network 1:

Caomment
True #MyArrayl8]
1 1 o
| I | L |
#Nytrray] 9]
e
#hyArrayl10]
) |
L)
b Network 2: ..
Caomment
5
#NyWord #0utput
- [
nt v 7
2




ffExample 1
IF #High_lewvel =
#High &Alarm :=
ELSE
#High &larm :=
END IF:

S /Example 2

IF #3cale Valus < 2
#3ignal_ Healthy

ELSE
#5ignal_Healthy

END IF;

/S /Example 1
#High RAlarm
S /Example 2
#5ignal_Healthy

MOVE
EN — EMO
O—IN
3 0UT1

True;

False;

0 THEN
:= True;

:= Falae;

:= #$5cale Value < 20;

o
— #TempPos

#My Data_

o

Structure_1 —|SRC VARIABLE

#TempPos — POS

#hty_Data_

Structure_2 — SRC_VARIABLE

4

#TempPos — pPOS

Ret_Val — #Ret_Val

8 DEST_ARRAY |- #Buffer

Trus AND #5vstem Bunning = Trus THEN

:= #High lewvel AND #3ystem Bunning;

1620000

Senalize #Buffer_LWord.
Variant to Variant 2
1 <= 1
EN ENO —! Word !—
0 16#0
Ret_Wal — #Ret_Val
1 DEST_ARRAY |— #Buffer
16#0000
B #Buffer_LWord.
Variant to Variant WO
1 P 1
-
EN ENO ! vord |
0 16#0

#5tructure_1_
Contains_Data

#5tructure_2_
Contains_Data



Mame Data type Offset

< ¥ Static

<0 = > Ny Data_Structure_1 Struct 8.0

| L] Status_Word Word 8.0

S=| L Control_Word Ward 10,0

<] = ~ Ny Data_Structure_2 Struct 120

| L] Status_Word Word 12.0

S5 L Control_Word Ward 140

<] = w Buffer Array]0_7] of Byte 160

S=| L Buffer[0] Byte 16.0

E=I| u Buffer[1] Byte 170

| L] Buffer[Z] Byte 18.0

S5 L Buffer[3] Byte 19.0

<4 u Buffer[4] Byte 200

| L] Buffer[5] Byte 21.0

E5I| = Buffer[&] Byte 220

| L] Buffer[7] Byte 230

S=| Buffer_LWord AT Buffer” LWord 16.0

g0 = Structure_1_Contains_Data Bool 240

g = Structure_2 Contains_Data Bool 241

#5tructure_1_ #5tructure_2_
Contains_Data Contains_Data T MOVE 1 MOVE
1 1
i 1 pem——e- JEN — ENOb---— NOT| EN — ENOf—1
16#4EFF_0000_9... i i T TTTT L] O—IN 0
#Buffer_LWord —iIN ! #Control__Data__ st ouUT1 — #FillZero
L___¥_oumj—Output
FILL
Variant
EN ENO [———
0 o
#FillZero — BVAL RET_VAL — #Ret_Val
16#0000_0000_0...
#Control_Data_
BLK — Output




paatLLAbLbblbalLEEAEAEEARARR

=== == = === == === === == -

Mame

Input
¥ Dutput

Control_Data_QOutput

InOut

* Static

" T

MName

Wy _Data_Structure_1
Status_Word
Control_Word

My Data_Structure_2
Status_Word
Control_Word

Buffer
Buffer[0]

Buffer[1]
Buffer[2]
Buffer[3]
Buffer[4]
Buffer[5]
Buffer[&]
Buffer[7]
Structure_1_Caontains_Data

Structure_2_Contains_Data

Input
* Dutput

Control_Data_Output

InQut
* Static

" v

My Data_Structure_1
Status_Word
Control_Word

Mty Data_Structure_2
Status_Word
Control_Word

Buffer
Buffer[0]

Buffer][1]
Buffer[2]
Buffer[3]
Buffer[4]
Buffer[5]
Buffer[&]
Buffer[7]
Structure_1_Contains_Data

Structure_Z_Contains_Data

Data type

LWord

Struct
Ward
Word
Struct
Word
Word
Array[0..7] of Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Bool

Bool

Data type

LWiord

Struct
Word
Word
Struct
Word
Word
Array]0_7] of Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Byte
Bool

Bool

Offset

0.0

8.0

8.0

10.0
12.0
120
14.0
16.0
16.0
17.0
18.0
19.0
200
21.0
220
230
240
241

Offset

0.0

8.0

8.0

10.0
12.0
12.0
14.0
16.0
16.0
17.0
18.0
19.0
20.0
21.0
220
23.0
240
241

Manitor value

16#0000_0000_0000_0000

16#4EFF
1680000

1689024
1650000

1654k
16#FF
16500
16#00
16#90
16#24
16#00
16500
FALSE

FALSE

Manitor value

1684EFF_1234_9024_5878

1684EFF
1681234

1659024
16#5678

lex4E
168FF
16#12
16834
16590
16824
16#56
16878
TRUE

TRUE



RefactoringExample

Marmne Data type Default value  Retain Accessiblef... Writa... Visiblein ..

& @ = » Datasetl Struct Nan-ret... B E E E
8 a0 = p Dataset2 Struct MNon-retain g g Q
10 @0 = » Dataset3 Struct MNon-retain E E E
11 <1 = Result Dint 0 Mon-retain E E E
[ =T =1
== Sl f| .. g pons WE oy secion

1 //Passl

2 #Besult := gDatasetl.A + #Datasetl.B + #Datasetl.C;

3 /f/fPass2

4 #Result := #Result + #Datasetl.h + #Datasetl.B + #Datasetd.C;

5 /f/fPass3

o #Result := #Result + #Dataseti.A + #Dataseti.B + #Dataset3.C;

RefactoringSolution
MNarne Data type Default value Retain Accessible f_. Writa... | Visiblein _.
& <@ = » Datasefs Array[0..49] of Struct Men-retain g Q Q
9 | = i Int 0 Mon-retain = ™ [
10 |« = Result Dint 0 Mon-retain ] ™ [+
TaT T

== 4] |p CASE.. FOR.. WHILE.

- W
OF.. TODO. DO... ~*) REGION

1 IFOR #i := 0 TO 4% DO

2 #Besult := #Result + #Datasetcs[#1].A;
3 #¢Besult := #Result + #Datasecs[#1i].B;
4 #¢Besult := #Result + #Datasecs[#1i].Cr
5 | END_FOR;

*  Metwork 1: Wait For System Ready

Comment

#5equence_Step #Systern_Ready M

—| LETMI | | EN — ENO :

2— N it QOUTI — #Seguence_Step




Metwork 2: Wait For Systemn Ready

Comment

#5equence_Step

#Systern_Ready
] 1

| usint | 11
1 2
The system is The priming
waiting for the system is
external System requested to run
Ready signal #"5tart Priming
#"Wait For Systemn

Systermn Ready'

MOVE

EMN —

* oum

#5equence_Step



Network 3: Wait For Systern Ready

Comment

2

#Requests Prime_
#5equence_Step

System

The priming
system is
requested to run
#"Start Prirming
Systemn”

2
#5equence_Step

5 = f 1
|u5 nt L S

uh

_| - |
Usint |
The priming
system is
requested to run

%]

#"Start Priming
Systern”

#Prime_System_
Feedback

3

The system is
waiting for the
priming to
complete
£°Priming Delay” =——

kSequence_
Management —

2

FSequence_5Step —

TFC

"Managed_Transition™

EM

Next_Step

Transition

Sequence_
Management

2
Sequence_Step

ENO




Network 1: Transistion To Next Step

w Only Allow Transition If The Systern Is NOTPaused
IfSingle Step Mede Is Active, The Advance Signal Must Be Active To Permit Advancement

#Sequence_ #Sequence_
Management. Management.
MOVE #Transition Paused SingleStepMode MOVE
EN R i A i/ EN — ENOF=-=-= 4
3 3 2
#Next_Step —iIN #5eqUENCE_ #5equence_ FoequenceStep N ;59‘1“5”‘:9—
Mz nagement. #Sequence_ Management. Management.
st QuT] f— Debug.Next_Step Management. SingleStep Debug.Previous _
Singlestephiode Advance s pUTY— StEp
1 11
MOVE
EN — ENOF==== 4
3 2
#Next_Step =y 3t QUTI— #Sequence_Step
MOVE
EN — ENOF==== -
2
#Sequence_Step —d |y 2
#5equence_
Management.
Debug.Current_
s ouTi— *teP
4 4] T Static
5 |40 = Sequence_5Step UsInt 0 & B
6 |1 = Systern_Ready Bool fal: — [TRUE
7 g0 = Prime_Systern_Feedback Bool fali — FALSE
& <0 = ¥ Sequence_Management Struct =
T L] Paused Bool fall — FALSE
10 < = SingleStepMode Bool fal: — |FALSE
11 < = SingleStepAdvance Bool fal: — |FALSE
12 |<ad = ¥ Debug Struct -
12 < = Previous_Step Usint i —
14 - = Mext_Step Usint i —
15 |- = Current_5tep UsInt 0 ==
*  Network 1: Seguence OutputRequest
Comment
#5equence_1_ #Sequence_3_
Qutput_Reguest Qutput_Inhibit #0utput

b/ ( —

#5equence_2_
Cutput_Request




W2
"Output_Request_Handler"
EM ENO
FALSE TRUE
#Requests. Sequence_1_ %01.0
Sequence_1_  |Qutput_ Pump_1_| “Pump_One_
Fump_1_Run ——|Request Output [— Output’
TRUE
#Requests. Sequence_2_
Sequence_2_ Output_
Purnp_1_Run — Request
FALSE
#Requests.
sequence_3_  |sequence_3_
Pump_1_Inhibit - -l output_Inhibit
Main_Pump_Floor_1
Mame Data type Comment
<0 * Static
<] ® » Chemical_Dosing_~Area_1 Struct Location C1-DFA233
<0 = ~ Chemical_Dosing_~Area_2  Struct Location C2-UVTA233
<4 B p System_1 Struct Systemn 1 - Acid Dosing
| m v Syctem_2 Struct System 2 - Caustic Dosing
<1 B ¥ PumpSet_A Struct Caustic Delivery Pumpset
=TT = p Pump_l Struct Asset: 1234
=TT = b Pump_2 Struct Asset: 4564
=T = ¥ Pump_3 Struct Asset: 7894
| = Running Bool
=TT B PumpSet_B Struct Emergency PumpSet



o = VT 4 BT N PRI R

oo

1a

[
1 m

[ ¥ I &

[ % TR O I % TR ¥ IR B B

(LT O B

0 = Disabled, 1=
Enabled Forward,
2 = Enabled
Reverse, 3 = log
Forward, 4= Jog

Reverse
#Mode #Enabled
|== I 1\
Iln-tl 11 I
0= Di&ﬂhkﬂd, 1=
Enabled Forward,
2=EI'IE|IJIEd

Reverse, 3= Jog
Forward, 4= Jog
Reverse

#hode

| nt |
2

FiCall Timers

FiTimer 1
#Timerl (IN:
PT:

=#Timer 1 In,
=T#10s,

O=>%Timer 1 DH);

SiTimer 2

#TimerZ (IN
PT

Q => #Timer 2 DHN):

= #Timer 2 In,

T#5=,

fif5tart Timer 1

#Timer 1 In

:= NHOT #Timer_

fif5tart Timer 2

#Timer 2 In

=

_DH:; //When Timer

=

iz not done,

rum

:= #Timer 1 DN; //When Timer 1 is donme, run Timer 2

Sf5et Outputs

#Dwell Cycle Active
#Run Cycle Active
#Cycle Complete Pulse

:= HOT #Timer 1 DHN;
:= #Timer 1 DH;
i= #Timer 2 DN;

s

Timer 1
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[e]

=
w

20
21
22
23
24
25
26
27

=
=}

29
30
31
32
33
34
35
36
37

=1
=]

39
40
41
42
43
44
45
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rr
rr
rr
7

rr
7
rr
rr
rr
7

rr
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rr

| Dwell/Bun Timer Block - V1.2 - LBEE - 10/02/22 |
|| This bklock runs a dwell cycle (l10s), immediately followed by a run cycle (33) ||
|| 2 cycle complete cutput is pulsed on a full Dwell and Bun cycle ||
|| Both the Dwell and the Bun cycles alsc have an output to represent when in those states ||
IL |
'y ANY
Il Call Timers Il
I [l
|l Calls to the TON Function blocks for the timers 11
|| Note - The IN and Q variables are used elsewhere in the code, cross reference if unsure ||
ANY Iy
ff +--—— +
Al Timer 1 | Dwell Timer |
£+ t f
£ | Called to run when Timer 2 (Bun Timer) is not done (Completed) |
S e ———— F— e ————————————— +
#Timerl (IN:=$Timer 1_TIm,
PT:=T#1l0s,
Q=-#Timer 1 DN):
$#limer_1_In := NOT #Timer 2 DH;
e e +
Sl Timer 2 | Run Timer |
£+ t t
£ | Called to run when Timer 1 (Dwell Timer) is done (Completed) |
I o +
$Timer2 (IN := #Timer 2 Im,
PT := T#5Ss,
Q => #Timer 2_DN);
#limer_ 2 In := $Iimer_ 1 DNy
'y AN
Il Set Qutputs Il
11 [l
|l Pass the status of the Timers and if the Cycle has completed to the interface outputs ||
LAY I

#Dwell Cycle Actiwve := NOT #Timer_ 1_DHN;
#Bun_Cycle_Rctive := #Timer 1 DN;
#Cycle Complete_Pulse := #Timer 2 DN;



T = T oo

=
R

* B call Timers
» 3 SetOutputs

T T

IF...

L R

[ e i R R R R S
[ R R -]

21

L ]
[ T B R B T T R O U X

- h " . aecion
R 1
7/ | Dwell/Run Timer Block - V1.2 - LBEE - 10/02/22 I
£ || This block runs a dwell cycle (10s), immediately followed by a run cycle (5s) ||
£ || 4 cycle complete output is pulsed on a full Dwell and Bun cycle ||
£ || Both the Dwell and the Bun cycles alsc have an output to represent when in those states ||
I7a 1|
EIREGICN Call Timers
A
Ly Call Timers
£r 1]
ff 1l Calls to the TON Function blocks for the timers
ff || Hote - The IN and Q variables are used elsewhere in the code, cross reference if unsure
LAY
£+ + +
Sl Timer 1 | Dwell Timer |
£+ t 1
£ | Called to run when Timer 2 (Run Timer) is not done (Completed) |
£+ t 1
=] #Timerl {IN := #Timer 1_In,
PT := T#l0s,
L Q =» #Timer_1_CN);
#Timer_1 In := NOT #Timer_2 DN;
£+ t -—+
A/ Timer 2 | Bun Timer |
£+ + t
£ | Called to run when Timer 1 {Dwell Timer) is done (Completed) |
£+ t -—+

= #Timer2 (IN

BT

:= #Timer 2 In,
1= T#5s,

Q => #Timer 2 DNW);:

#Tlimer 2 In
| END_REGION

:= $Timer 1 DN;

MREGIONH Set Outputs

AN
I
[l
I
I

£ f



J Information System x[

All information at a glance

In the TIA Portal information system, you will find all the background information, step-by-step instructions and examples that you need for working with the TIA Portal.

Click on one of the following topics for a brief introduction:

Readme System overview

We provide further interesting information relating to the TIA Portal for you in the TIA Portal Information Center. You require an Internet connection to access this Information Center.

Click on the image to start the TIA Portal Information Center:

SIEMENS

cation examples Product information Tools & Apps

Migration

LA

\

References Ordening & Licenses Social Media

B Collapsed Category Folder
=] Open Category Folder

a=| Factual Information

4 Operating Instructions

3 Example

] rReference



Search for: |TON |v|E|| search
bevices: [Diplayal ||
Scope: [Diplaysl ||
Results: 54
Title

Timer operations {S7-1200, 57-1500)
(3
Timer operations {S7-1200, 57-1500)
(3
M Timer operations
Timer operations (57-1500)
(3
IEC timers (57-300, 57-400
] ( )
IEC Timers (57-300, 57-400
] ( )
Timer operations (57-1500)
| P
Timer operations {S7-300, 57-400)
(3
IEC Timers (57-300, 57-400
] ( )
Timer operations {S7-1200, 57-1500)
(3
IEC Timers (57-300, 57-400
] ( )
P] TON: Generate on-delay (57-300, 57-400)
P] TON: Generate on-delay (57-300, 57-400)

[>]

[#] TON: Generate on-delay (57-1200, 57-1500)

P] TON: Generate on-delay (57-300, 57-400)

] ToN: Generate on-delay (57-1500)

P] TON: Generate on-delay (57-300, 57-400)

P] TON: Generate on-delay (57-300, 57-400)

P] TON: Generate on-delay (57-1200, 57-1500)

] ToN: Generate on-delay (57-1500)

P] TON: Generate on-delay (57-1200, 57-1500)

] TON: start on-delay timer (57-1200, 57-1500)

E| —{ TOM }—: Start on-delay timer (S7-1200, 57-15...
TOM: Generate on-delay (STEP 7 Safety V17}
RESET_TIMER: Reset timer (S7-1200, 57-1500)
PRESET_TIMER: Load time duration (57-1200, 57-1...
RESET_TIMER: Reset timer (57-1500)

Using IEC timers and counters (57-1200, 57-1500)
PRESET_TIMER: Load time duration (57-1500)

(50 K2 (50 [0 [] e

Advanced search

e QO N W

J TON: Generate on-delay (57-12... x |

TON: Generate on—delay

Q Cutput BOOL

ET Cutput TIME

Pulse timing diagram

The following figure shows the pulse timing diagram of the "Generate on-delay” instruction:
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