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i

mMIEET SCL

SCL (Structured Control Language) J& —Fi 5 @ M mfEiE 5, Ll Pascal Jy%:fil, RESCIlZ5fML
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5 fEFEXR

5.1 fBEABSYIRIIES
TE AR, R I A S T S
52 BIMEZT R

FESE o, N EAESS, XHEHR DAL HEAT AL .

6 #El
TR N B AR . AEHE P B A 8 B S AT & . 134T 28 — A, P06s
AR UIFRAEAL IS, ALK, 2.
R, Pl ERRSE, Nai A igE 2R idEs <Data_Tank” .
T NIRRT N B A\ <<Calculate_Volume” T, HZBHU LUKELTF JyBAfr .

6.1 ZFRFFEH““Data_Tank”

G SR SN VA2 R S AT il A 4 R i ke

K BERR | WIMGE bacy oo
dimensions STRUCT
Height REAL 12.0 AT K
Diameter REAL 35 LR Ay p,
measured_data STRUCT
filling_leve_per INT 0 {G1F 0 - 27648 2 |i]
filling_level_scal REAL 0.0 {E7E 0-12.0 2|
Volume REAL 0.0 R E, Bh: J+
fault_flags STRUCT
Calculate_Volume | BOOL HixRlGE T = TRUE
Scaling BOOL BREE T = TRUE

# 1. HiEd<<Data_Tank” IS %
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<<Calculate_Volume” Ijjfk
IR P AT N B T LA N 2
TR, A P S8 & FE TR A .

FXHZAP R T E LT B4

1N BHERR | ER

Diameter REAL BTG RE RS, A0 K
Filling_level REAL GEN SN, A oK
i

Volume REAL LT e ) 50, SRz T

% 2. AT <“Calculate_Volume” ThAEHI S %L

N T EPIZAES, BRI LT A S A AR U A% 1000, LA NS4S
gk

2 ; ‘
v=%"5.n = #Volume:M - 3.14159-#Filling_level - 1000
¥ JE““Calculate Volume” IfjfE
FoBREERREATE. BTR, MR TR TS TR0 T i,
FERRRIEILR, 93 24 cer” ¥ TURE, Z3(=*Volume” #/Hf -1,

RNEEY ESH<er” Fl<“Height” .

TP FHERY | TR

Height REAL G Ak e R, e K
Diameter REAL BB A, AL K
Filling_level REAL ETENEINL, BAL: K
i

er BOOL HHRbRL; R = TURE
Volume REAL AT ARTEN B2, Bf. TF

% 3. #H_Bh T <“Calculate_Volume” ThiEHIZ 3
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7 SR PES

PUR R B SR 51 46 7S . RO SR THSCHANIR, R A bR S 20 PR
YENZ, B, ] DA s ER B AR 5 o 1 s — D A

7.1 KEIEH

® JHGgmAEZ AT, B E I
(f5l41 SCE_EN_011-101_Hardwarekonfiguration_CPU1214C _....zap14) .

A TH ML AHE ® BTH (Project) ® k& (Retrieve) T I H MBI HR R EIAH MR . 42
% H TR, (® TiH (Project) ® 1k (Retrieve) ® £ F% .zap 1744 ® 1 7F)

N& Siemens

|‘. Project ;Edit View Insert Online Options
[3F New... )e
H % Open... Ctrl+0 ==
Migrate project...
ose Crrl+W
Delete project... Crrl+E |
Manage multiuser server projects..

F Card Reader/USE memory »

T Memorycard file [
Start| hecl 5
C:1..1032-600_Globale_Datenbausteine_V14
D:\OPC Workshop Dzialla..\MA-Beis pielprojekt
C:\UsersimdelDeskto..\Mecha_AFTIF17_V14
Exit Alt+F4

|
® IR, EATCLERHRBAAREIHE B B AR HR. i <<OK” ilig#.

(® Tt H (Project) ® 5174 (Save as...) ® OK)

2O, AR BT R LG B i . © Siemens AG 2018. R T A AR

SCE_zH_051-201 with SCL S7-1200_R1709.docx



23735 3CKY | 1832 (TIA Portal) 15k 051-201, BRA< 2018 | % T.)", DF FA

7.2 RIHRFERZHRT

® CKBITIFHIIH RAEAE 4 PR 051-201_SCL_S7-1200 F. (® WiH (Project) ® H1EAN (Save
as...) ® 051-201_SCL_S7-1200 ® {44% (Save))

N8 Siemens - C:Wsers\imde\Desktop'011_101_CH

[Prcject ;jEdit View Insert Online Options

3 New...

[ % Open... Ctrl+0
Migrate project...
Close Ctrl+w
Save as... Ctrl+Shift+5
Delete project... Ctrl+E
Archive...
Retrieve...

Manage multiuser server projects...

5 Card Reader/USB memery »
5 memorycard file »

Start basic integrity check
Upgrade

CAUsersimdelDe_\011_101_CPU1214C_V14
C:\UsersimdelDeskto..\Mecha_APTIF17_V14

Exit Alt+F4
| ¥ & Onhne backups

7.3  fAlgHHEH““Data_Tank”

® EHHMETSHE ® f£F8 (Program blocks), Jfilid il ® €)&HH (Add new block)
I

I8 Siemens - C:\WUsersimde\Desktop\051_201_SCL_S7-1200W051_201_SCL_S7-1200

Project Edit View Insert Online Options Tools Window Help
SFh ) savepoject 3 M 2 2 X Dz T MG R & Goonline ¥ Gooffine | g [N [B X%
4

Project tree 1]

Devices

£t

* ]051_201_5CL_S7-1200 b
B Add new device
g&h Devices & networks
~ [ CPU_1214C [CPU 1214C DC/DC/DC]
[I¥ pevice configuration
Y| Online & diagnostics
~ |l Program blocks
B Add new block
& Main [OB1]
(4 Technology objects

i@} External source files
'_-?d PLC tags

[l PLC data types

;ul Watch and force tables
(& Online backups

v v v v w'w

=
=2 Traces
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® WAEHEIEIRRIFMA LR,  (® sweva®*“Data_Tank””® OK)

Add new block
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® #%E, WA EERR R SRR YR ENER

051_201_SCL_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Data_Tank [DB1]

@ 2 B, B = °7 Keepoctwalvalues [gg  Snapshot " ¥, Copysnapshots tostartvalues g & * =3
Data_Tank

Name Data type Start value Retain Accessible f... Writa... | Visiblein ... Setpoint Comment
1 || ¥ Static
2 ﬂlL - d\'mensigns .\Struct E D @ B g
3 @ . her_ght 5 | Real 120 E g g m in meter
4 < = diameter Real 35 [« =) [~ O in meter
5 <@ = v measured_dats Struct [:] E B @
6 @ L filling_level_per Int =2 =2 = O range 0..27648
7 @ L filling_level_scal Real W @ E\ [=| range 0..12.0
8 @1 = volume_liquid Real =l =l ™ M in liter
S @ = v fultflags Struct O = =] =
10 @ s celculate_volume  Bool false =] = = (=] fault == true
i1 <@ = scaling Bool false =l = = =] fault==true

(<] [ | >
”» b
7.4 fJE“<Calculate_Volume” IjfE
® HUETHEININIIEE, MABPIFEFEES .
e

(® W (Add new block) ® Funcien: ®<“Calculate_Volume””® SCL ® OK)

Add new block X

Name:

.

Function bleck

.

Function

Data block

| Calculate_Volume

s

Organization
block

> | Additional information

Language: | SCL |V]
Number: L —ﬂ
(O Menusl
(=) Automatic
Description:

Functions are code blocks or subroutines without dedicated memory.

rmore...

[w) Add new and open

Cancel
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7.5 HisE<“Calculate Volume” ThREHI#:H
® {EFEALE IR DR A L A .

051_201_SCL_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1]

hl

e D, EEar R s EEaiihhs Fad & 7% & =
Calculate_Volume

Name Data type Default value Comment
< ~ Input

[
* Output

i)

* InOut
- <Add new>
¥ Temp
a <Add new>

¥ Constant

el B RN T RS VR S

Ad & & A B

¥ Return

[ Calculate_Volume Void

i
IE (CASE... FOR... WHILE..

OF... TODO.. (*..*) REGION

® QI TIMANSTL S, (® %4 (Name) ® ¥#i25%! (Data type) ® 73F (Comment))

051_201_SCL_S7-1200 » CPU_1214C [CPU 1214C DUDCUDC] » Program blocks » Calculate_Volume [FC1]

F¢ L EFAr@F s eEEaH LN Fad 7T 6 =
Calculate_Volume
Name Data type Default value Comment
1 €@ ~ Input
Z 4@ Diameter Real diameter cylindric tank in meter
3 4an Filling_level Real filling level of liquid in meter
4 [ Add ne
5 41 ¥ Output
6 = Volume Real _;'_‘ _'.‘Ulume cfliguid in the tank in liter N
7 - < rary
8 ' ¥ InOut
9 - <Add
10 €@ * Temp
1 . i e
12 € v Constant
13 = <Add
14 ] ¥ Return
15 €1 » Calculate_Volume Void
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7.6 “Calculate_Volume” ZhRERIZTE
® MAWMTREF. (®HAEF

-1200 » CPU_1214C [CPU 1214C C] » Program blocks » Calculate_Volume [FC1]

s B 0, EEQF CLAEAB T ¢

Calculate_Volume
Name Data type Default value Comment

1 4@~ Input
2 qn= Diameter Real diameter cylindric tank in meter
3 @w Filling_level Real filling level of liquid in meter
4 = <Add new>
5 € ¥ Output
A ] Volume Real volume of liquid in the tank in liter '_'I

pme ! o

<] ]
_ a1 i i |

I (LI [WHLES oo %) JEEion
1 ;= SQR(#Diameter) / 4 * 3.14159 * #Filling level * 1000;

® BUEGEREF IR AR B A A IR . BRI U e i T T R A Ak . b BN HERR

=l .
BR, FEGEE. 2 EREEE. (® 2@ gt o o Sve project |

T Siemens - C:\Usersimde\Desktop\051_201_SCL_S7-1200051_201_SCL_S7-1200

Project Edit View Insert Online Options Tools Wjdow Help Totally Integrated Automation
Sf (1 saveproject & X X Oz 5 0 BB ¥ coonline ¥ coofiine o MM 2 ][] [=- e Gl PORTAL
Compile
Project tree o q b
Devices Options ES
o = 5 k| -— &3 5 [39y) 3 - - =3 > - = = =
i =2 D b, EEQstFE AR CHEER LY FEQ & o ‘aE 2
Calculate_Volume > ‘ngo[i(gg 5
= 1 051.2015C1.57-1200 [~ Name Data type Defaultvalue  Comment s J P s
I Add new device 1@~ Input N N
= name
By Devices & networks 2 @ Diameter Real diameter cylindric tank in meter | = = L
- 5 = » [ Bitlogic operations
~ [/§ CPU_1214C [CPU 1214C DU/DGIDC] 3 l@= Filling_level Real filling level of liquid in meter = ol
8 » (@] Timer operations =
[I¥ Device configuration 7] . = = = - -
—— » 43| Counter operations “
% Online & diagnostics S @ v Output 2 : Z
2 — S » (] Comparator operaticns |3
~ gl Program blocks =ls @@=~ Volume Real = volume ofliquid in the tank in liter L P
: 2 = < | * [ Math functions
& Add new block 7 s Addnews 7 : =
2] M | [3] | = tove cperetions =
M 081 I — - » & Conversion operations £of
4 Calculate_Volume [FC1] [ P T h = £ : Ny
@ Data_Tank [DB1] . Or To0h., oo ") REGION » 5 Program control operati... 2
SR i - - = — = » [68] word logic operations | ¥
L5 Technology objects 1 #Volume := SQR(#Diameter) / 4 * 3.14159 * #Fillin * » %5 shiftand rotate =
» [ External source files = 2 ]
» (@ PLCtags c
- 5
» (g PLC data types 3 = H]
» 53 Watch and force tables <] il ] [>] [1oo% hdiliivree, rvvorn 5
» & Online backups | Properties  |*}Info | &) Diagnostics
Ly ;2 T'“F‘ = ‘ General i) H Cross-references ‘l Compile H Energy Suite ” Syntax E =
» [, Device proxydata —
8} Program info ][]0 [show s messages I=]
] PLC alarm text lists Compiling finished (errors: 0; wamnings: 0)
» [ Local modules ! Path Description Goto 7 =] <] il ] >
» I Ungrouped devices @ - Program blocks s o [a]> [Extended instructions
(4 Common dete (V] Caleulate_Volume (FC1) Block was successfully compiled. P B echnol
» []) Documentation settings 9 Compiling finished (errors: 0; wamings: 0) i °9' Y -
o e v |2 | Communication
<[ 0 >| |> | Optional packages
4 Portal view Overview | i@ Data_Tank (.. |4 Colculate vo...

[3 Properties "’i\.lnio j)n&j Diagnostics

‘ General ;JH Cross-references ” Compile H Energy Suite |

@\E|@Hshmaumessage; [+

Compiling finished (errors: 0; warnings: 0)

I Path Description Goto ?

Q ~ Program blocks s 0 ﬂ

0 Calculate_Volume (FC1) Block was successfully compiled. Fal

Q Compiling finished (errors: 0; warnings: 0) ;‘
=

<] i ] (3]
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HLH““Main [OB1]” HIZRTE

® {EXTHLE““Main [OB1]” HHATHFEZ AT,

i “FEFHe7” (Program blocks) SCf3 < “Main [OB1]”

SRR S i FBD. LT RURR Ao S

(® CPU_1214C[CPU 1214C DC/DC/DC] ® FF#k (Program blocks) ® Main [OB1] ® 1]

HefE 7155 (Switch programming language) ® FBD)

T Siemens - C:\Usersimde\Desktop\051_201_SCL_S7-1200051_201_SCL_S7-1200

Project

Edit View Insert Online

Of (W saveproject & X '8l o X O WK BB ¥ Goonline &F Gooffine dp I 2 1] [Seochinpoeco |

Options  Tools

Window Help

Totally Integrated Automation
POI

RTAL

>
4

Portal view

Print.

CrisP

® IIEEXEST A LI “Main [OB1]” .

M Siemens - C:\Users\imde\Desktop\051_201_SCL_57|

Project
i CrH svepojee & X 1

Project tree m 4
Devices

Edit

View

Insert  Online

Options

EX A

Tools

Pt
LT
|

* 7] 051_201_SCL_S7-1200
B Add new device

ghy, Devices & networks

~ (@ cPu_1214c [CPU 1214C DODC/DC]

ﬂ'f Dev

%) onli

ice configuration
ne & diagnostics

~ |l Program blocks
" Add new block

[}

& Main [OB1]

@ Data_Tank [DB1]

& Calculate_Volume [FC1]
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Project tree m 4«
Devices Options ES
# D, E@@E RS auaashy Fad & G| P OH H
Calculate_Volume > ‘Favolites 5
v 3 = [l T - )
'@ cru_1214c [CPU 1214C DOIDTIDC] ~ Name Data type Defaultvalue  Comment « | Basic instructions s
HIY pevice configuration 14~ Input X -
=y Name
%/ Online & diagnostics 2 @@=  Diameter Real & diameter cylindric tank in meter = - -
= = 5 =| » L Bitlogic operations
[l Program blocks 3 @ Filling_level Real filling leve! of liquid in meter — %
" | » @) Timer operations i
W& Add new block 4 4@ ~ Output n - o
» 41| Counter operations w
4 Main [OB1] A0 a o Real volume of liquid in the tank in liter r o 3
» [q] Comparator operations |3
4 Calculate_Volu s =
ro | [ Math functions
@ Data_Tenk [DB: C e L 0 = =
F” [ | [3] | = tove cperetions =
» [3 Technology object ctrl+C — & =
= = - s » g Conversion operations | X
» L} External source fil ste e s &
» (g PLCtags bo.. o.. - REGION » 53} Program control operati.. &
i - i 9 X Delete Del g S : » [68] word logic operations | ©
& PLC data types —— F2 |me := SQR(#Diameter) / 4 * 3.14159 * #Filling_level * 1000; » &5 Shiftand rotate -
Watch and force ta) ~ = W
3 Compile »
» [ig) Online backups E
et Download to device » &
o fatos & Goonline sk m ] 3] [100% = .
» [, Device prowydata | Uy % e
4§ Program info ® |d Properties  |*}Info & %/ Diagnostics
= i Quick compare » Lo
rﬂ PLC aladTe e 15y Cross-references “ Compile ” Energy Suite ” Syntax k
» [ Local modules | 4 search in project Curl+F
i B all messages >
» Il Ungrouped devices | 2 cenerste source from blocks > [ =
» [ Common data (errors: O; warnings: 0)
» [5) Documentation settin ig"’“":m‘(“ " i :: Description Goto 7 <] il | >
ross-reference information  Shifts!
» [ Languages & resourc T i blacks ” 0 ~1> |Extended instructions
i i . Llate_Volume (FC1) Block was successfully compiled.
» @ Oniine sceess s _Valume (FC1) " e 2 —|> | Technology
» (i Card Reader/USB memo Compiling finished (errors: 0; warnings: 0)
Switch programming language » oy RIS
Details view Know-how protection il > > | Optional packages
¥ The projec
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Project tree i}
Devices Options ES
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] > ‘Favolites 5
> [ ] 051_201_SCL_$7-1200 ~ e i 4
_201_5C1_ Bl - ]
B Add new device & s=1 a4 - = ] > ‘ Basic instructions 2
. ame
il Devicss 8 et ds v Block title: “Main Program Sweep (Cycle)” » (] General =
~ [ cPu_1214c [cPU 1214C DCDCIDC] i — = o
- Camme » [ Bitlogic operations sy
¥ pevice configuration = = y
~ » (@] Timer operations w
Q) Online & diagnostics ¥ Network 1 r 5 Ed
5 » [31] Counter operations 3
~ gl Program blocks = = = z 5
5 add new block = < » [<] Comparator operaticns
& » [£] Math functions =1
4 Main [0B1] E z
» IS Move operations =
3 Calculate_Volume [FC1] i 5 3
. R & » &g Conversion operations [ &
@ Data_Tenk [DB1] - = = 3
X » 58 Program control operati..
» L3 Technology objects =
2 L » L3 word logic operations ==
» I External source fles < e I
» [& PLC tags E
» (@ PLC data types -
» (52 Wetch and force tables z
» (&g Online backups
» [ Traces W
» [l Device proxydata
j rogram info e =)
E] PLC alarm text lists
» [l Local modules | properties |} info )| % Diagnostics <] i B
B 3 . -
Bl Do et ke | General g Cross-teferences | Compile | EnmergySuite [ Syntax | > |Extended instructions
» & Common date (a1
P r nessages » | Technol
DEREHBBAREEHIGE O] 2]@][showaimesssaes 7] ogy
la G L e wv | Compiling finished (errors: O; warnings: 0) > | C
> | Details view ! Path Description Gow 7 > | Optional packages

i The programming language of

_201_SCL_S7-1200

» CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]
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v T == = — - -
i L EEEErare |6 B@Y Gl G &’
& =1 4 -0l = A-]
v Block title: “Main Program Sweep (Cycle)” 7
v Network 1: Call of function "Calculate_Volume®
w This function calculates the volume of a liguid inside & tank.
Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter
el
“Calculate_Volume® -
—EN
"Data_Tank".
dimensions.
diameter —Ipiameter
*Data_Tank". “Data_Tank".
measurea'_data. measureq_d‘ata_
filling_level_ volume }— velume_liquid
scal —{Filling_level ENO — —
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7.8  WEFEFFIHINE
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PREHSET. (@
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3 o H sveproject

=,

s “FEFE77(Program blocks) SCfFR, FEAmIEIEARERT . 9k IR ORA7 18 BT H I

» | Details view I Path Description
4 Portal view Foveniew | DotaTank(. |4 Colculate Vo.. | Main(081)

® 1&#F PG/IPC 1 ® ik#7M ® JH 5% (Start search) ® Jn#k (Load)

Extended download to device

Configured access nodes of "CPU_1214C"

Slot
1x1

Device
CPU_1214C

Device type
CPU 1214C DCID...

Type of the PGIPC interface:
PGIPCinterface:

Connection to interfacel/subnet:

Type Address Subnet

PNIIE 192.168.0.1 PMNAE_1
[®_pnie [+]
[B!nteil’ﬁ} Ethernet Connection (4) 1219-LM f:] @ @

Directat slot "1 X1'

[~ ®
f -] @

(| Flash LED.

Online status information:

;5' Connection established to the device with address 192.168.0.1.

€ scancompleted. 1 compatible devices of 1 accessible devices found.
%2 Retrieving device information...

Scan and information retrieval completed.

Select target device: | Show all compatible devices E2
Device Device type Interface type Address Target device
CPU_1214C CPU 1214CDCD... PNIIE 192.168.0.1 CPU_1214C

- - PNIIE Access address =

Startsearch |

[ pisplay only error messages
o]

[

f Load 1 [ Cancel ]
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Project Edit View Insert Onlme’ Options Tools Window Help Totally Integrated Automation
Gy H soveproject @ X 1 H X O 5 MG E R § coonline ¥ coofiiine dz MM ¥ H | [= PORTAL
Project tree m 4
Download to device
Devices Options
% ==k 1B =] Z
b ‘Favorites g
051_201_5CL_S57-1200 A - 2
- 3 : P = - - s
e = a B . v | Basic instructions s
B Add new device & sa B 4 - {] - | a
.
DRSS I+ Block title: “Msin Program Sweep (Cycle)” A1 [ cenerat &
= [ CPU_1214C [CPU 1214C DU/DCIDC] e [ s o
= % g » i Bitlogic operations per
Y Device configuration = =
. . . . » [@] Timer operations “
% online & disgnostics v Network 1: Call of function "Calculate_Volume® c 2
po » (1] Counter operations 2
;4 Progm/n biocks =|  mhis function calculates the volume ofa liquid inside a tank. R ek et
¢ Add new block Diameter and filling_level have to be assigned in meter - | = = L
& \ein [0B1] The volume will be calculated in liter R0 B henseciioos B
» '~ Move operations —
4 Calculate_Volume [FC1] B )
e » B Conversion operations | @
@ Data_Tank [DB1] — 3
“Calculate_Volume® » 54 Program control operati.
» [ Technology objects _ :
» LG External source files ¥ =i Word logic operations )
@ » Shift and rotate .
» Lg PLCtags "Data_Tank". 5—
» L@ PLC data types dimensions H
» (55l Wetch and force tbles dismeter — piameter 3
» [ig online backups “Data_Tank" *Data_Tank"
» [ Traces measured_data mTa:urelu_nazn -
» [§, Device proxy data filling_level_ voluma_ iquid !
1§ program info scal Filing level ENO s
<] [ [3] [100% [~]
E| PLCalarm textlists
» (8 Local modules [ Properties |} Info &% Diagnostics | <] i ] >
| . ry "
4 Ih Ungrouped devices [ General gu Cross-references H Compile U Energy Suite ][ Syntax [ > | Extended instructions
» 4§ common data ol s el
5 > w all mess: - > | Technology
b [E Documentation setings [©14]0][how s mesace = Y
[ur e w | compiling finished (errors: 0; wamings: 0) ? | Communication
Gow 2 > ional packages
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® RENITIESE ® NEk (Load)

Load preview £
9 Check before loading
Status ! Target Message Action
M @ ~ cruiziac Ready for loading.
H » Protection Protection from unauthorized access

[v] » Stop modules The modules are stopped for downloading to device. Stopall
ﬂ » Device configurati... Delete and replace system data in target Download to device
V] » Software Download software to device Consistent download
9 » Additional inform... There are differences between the settings for the projectand the B Overwrite all
[v] Text libraries Download all alarm texts and text list texts Consistent downlcad

< il >

Refresh

o}

Load ] | cancel |

® 5k (Finish)

Load results

Action

9 Startall

E

9 Status and actions after downloading to device
Status || Target Message
W & ~ crui2iac Downloading to device comp without errer.
! » Start modules Start modules after downloading ta device.
<] il
[ Rnsh

Loac l ‘ Cancel

7.9 BEIHFMAARR

® fE4THFIN OBL th b b © . UGS,

ad fHPE =2

B G B@B Gals s
R e
. >=1 4 = = =]
¥  Network 1: Call of function "Calculate_Volume®
w This function calculates the volume of & liquid inside a tank.
Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter
T
“Calculate_Volume™
EN
35
"Data_Tank®
dimensions.
dismeter — piameter
0.0 00
“Data_Tank". “Data_Tank".
measured_data measured_data
filling_level_ Volume — velume_liquid
seal —Filling level ENOf—
— -~ ;
100% [~

- Monitoring onloff

=l
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® Hu¥BME S5 N B KA & < Filing_level_scal 7 A, BLl R R
(® #idi<=Filling_level_scal””® “¥i]”” (Modify) ¥ ® fiiliz 5% (Modify operand))

051_201_SCL_S7-1200 » CPU_1214C[CPU 1214C DUDUDC] » Program blocks » Main [OB1]

L, EEEpEr gt e at el G &% 4

Monitor »
e = 7 Display format »
- Network | Define tag... Crrl+Shift+l
e hinete Rename tag Cerl+Shift+T hk
Diameter a Rewire tag... Ctrl+Shift+P —
The vol
b7 T Ctrl+X
55 copy Ctrl+C
-EEI Paste Ctrl+V
% Delete Del
Goto » =
" Cross-reference information  Shift+F11
Dara_|
dimen st insert network Curl+R
dis Insert STL network
Insert SCL network
Insert empty box Shift+F5 wa i
— TEEETRY b "Data_Tank".

measured_data.

Alt+Enter ot
volume_liquid

ENO

® HNH 6.0® OK

Operand:  [*Data_Tank’.measured_data filing| Data type:  |Real |
Modify value: [6.0

| Format: | Floating-peint number

ZRR, WA SR AL B BfEH . © Siemens AG 2018. {REEHTA KR
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® AL R IEFTE

051_201_SCL_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1]

z >=1 E - =0l = =]

* Block title: *Main Frogram Sweep (Cycle)” E

¥  Network 1: Call offunction "Calculate_Volume*®

w This function calculates the volume of a liquid inside a tank.
Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter

|
|

35
"Data_Tank".
dimensions.

diameter — piameter

6.0 57726.71
"Data_Tank". "Data_Tank".
measured_data. measured_data.

filling_level_ Volume — velume_liguid

s¢al —Filling_level ENO}—

7.10 <“Calculate Volume” Lhfs¥ B

® {] JF “< Calculate_Volume ” Jf H# d & H 47, £tz H b Hm W — 17 .
(® 777 Calculate_Volume””® i 55 5 17 ® HAAT (Insert row))

. » CPU_1214C [CPU 1214CDUDUDC] » Program blocks » Calculate_Volume [FC1] - X

e D o, EFGrW BB EEN L Faa® 5
Calculate_Volume
_Name ‘Data type Default va.. | Comment
1 <40~ Input
2 40  Diameter Real diameter cylindric tank in meter
3 ﬂ L] Filling_level Real filling level of liquid in meter
4 41 ¥ Output
5 -
6

T 3]

volume of liquid in the tank in liter

/|
PER=0 Insert row
Fal =

E_;} Add row

e

¥ cut Cerl+X I |
| 25} Copy CrrlsC

f= Facte CerisV

¥ Delete Del | * 3.1415% * #Filling level * 1000;

Rename F

Update interface

Go to next point of use Ctrl+Shift+G

Go to definition Cerl+Shife+D
3(J Cross-references F11
3@ Cross-reference information  Shift+F11

ZWR, AR E A . © Siemens AG 2018, RE AT A BUF.
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® HASHcer” KHEIERIA BOOL FyEFE,

. » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1] - X

Fo D L EFurH AR =P GEEH Y Fad® 5
Calculate_Volume
Name Data type Default va.. Comment

1 4~ Input A
2 4. Diameter Real diameter cylindric tank in meter |
3 4= Filling_level Real filling level of liquid in meter I
4 40 ¥ Output

5 4= er Bool E} [fauh flag; fault == true _|

6 4qIn Volume Real volume of liquid in the tank in liter ﬂ

® 5 LU EDT A AS & < “Height” & H R Real AERe.

. » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1] - X

s P 0, EFGrpCcl@sP EEan: s Faa’ o
Calculate_Volume
Name Data type Default va.. Comment
1 <@~ Input ~
2 4q)m Height Real E lheight cylindric tank in meter |
3 @e. Diameter Real diameter cylindric tank in meter =
4 q@n Filling_level Real filling level of liquid in meter i
5 4 ¥ Output
6 @n er Bool fault flag; fault ==true
7 4. Volume Rea! volume of liquid in the tank in liter
® RJETEHAHE 4 (Basic instructions) [#) “F2/544 i~ (Program control operations) & 214z il 45
¥J““IF...THEN...ELSE” .
(® 184 (Instructions) ® #fitifs4 (Basic instructions) ® P4 (Program control
operations) ®““IF...THEN...ELSE” )
Options oo
[ TR ]
» | Favorites E
~ [ Basic instructions E
Name
» 5] Bit logic operations PN
» [®] Timer operations [Tl %J
» [+ Counter operations a
+ [¢| Comparater operations 4 g
+ [£] Math functions 1
» | Move operations =
» B Conversion operations 5_{
~ 3# Program control operati.. i
st IF .. THEN ... '
sct JF .. THEN . ELSE . =
5o IF THEM VFIVCJF u—l
SIS k]
s FOR...TO ... DO ... s
s FOR..TO ...BY ..DO... .. |&
st WHILE .. DO ... M |
sci REPEAT ... UNTIL ...
sa. CONTINUE
s EXIT .

2O, AR BT R LG B i . © Siemens AG 2018. R T A AR
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® HEEHEEIT B BEAFEKKSE LS W IF..THEN..ELSE ” B 3h £ & F 5 —

(®*“IF...THEN...ELSE>"® #uJif)

‘\Users\mde\Desktop\051_201_SCL_S7-12001051_201_SCL_57-1200

4,

ﬁ‘_‘

o

T4 Siemens -

Project Edit View Insert Online Options Tools Window Help
S B sevepojet & Y 3 2 X D2 5 M E R F coonine F coofiine
P! 1 P 4C DOUDUD Program blo

Devices

Totally Integrated Automation

LEEx U’

PORTAL

Options

@ Dota_Tank (|4 Calculate_vo... |4 Mein (0B1)

4 Portal view

! @) & 4 75 amy = 3 ==l
= B b, EF A Caa B¢ = W' E (g
Lid g
Calculate_Volume > | Favorites E
- 1 - s = e
3 osh _201_SCL_S7-1200 [~ Name Data type Default va.. Comment | Basic instructions 5
ki Dviesc st RS s Reo hwight ik [ pene
> - —
- b 24 et = 9 Lofin hc HneInmeer |§ » il Bit logic operations &l
~ (@ cru_121ac[cPut214cpeD.. | =|3 <@ = Dismeter Real diameter cylindric @ankin meter [~ | f&] Timer operations —
D fi u illi i iquid i . s
ﬂ'! evice configuration 4 @a-n Filling_level Real filling level of liquid in meter » [53 Counter operations 2
%} Online & diagnostics S5 |40 ~ Output = . =
2 | » [¢] Comparator operations H
~ gl Program blocks 6 @@= er Bool faultflag; fault == true » [] Meth functions =
- E3
Add block e % =
ﬁ' lne_w loc 7 @-» Volume Real volume ofliquid in the tank in liter = » 5 Move operations =
& Mein [0B1] 8 40 v InOut | " &
- ‘< ‘ m > » = Conversion operations —
4 Calculate_volume [FC1] E =
Wi e —— = Ty ¥ & Program control operati... 2
ata_Tanl
- CASE... FOR... WHILE.. , . set IF .. THEN. @
= IF.e. (*...*) REGION u =
» L Technology objects Gt ki sa IF . THEN  ELSE !
» @} External source files = SQR(#Diameter) / 4 * 3.14159 * #Filling_level * - - = L
MRS : Iolometer) -14159'* $rllling U sct F ... THEN ... ELSIF ... E
r‘ ags | sc CASE ... OF ... g
» (i@ PLC data types 1 sct FOR...TO ... DO =
» [52 Watch and force tables 3
- i st FOR...TO..BY ..DO... ... |»
<] [0 I[>] ’ sa WHILE . DO 8 |
v | Details view scu REPEAT . UNTIL ...
st CONTINUE
sc EXIT .
<| u ] (3] [100% | . oo w0 6o o}
e iy |_§P erties ﬂ"“ Info i V 2| Diagnostics | i 2 | \L
roj i % Di i I " A
P oo g > | Extended instructions
| General g‘l Cross-references ‘l Compile ‘l Energy Suite H Syntax ‘ AT bt
T | a9y
| Show all messages i 5y iCommunication
<] [T > » | Optional packages

_1214C [CPU 1214C

2O, AR BT R LG B i . © Siemens AG 2018. R T A AR
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s B, EEapCGER =P GEaR N Fad &
I—— 1 a | P
i [Chre PO WHRE e oo
1 SQR (#Diameter) / 4 * 3.14159 * #Filling level * 1000;
2 on THEN
3 Statement section IF
4 H
5 | ELSE
(3 '/ Statement section ELSE
& | END_IF;
4 9
*
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® EFHEAN, HHHIERE ELSE A a 54, (®Ed ® 0

...7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1]

S Dt b EEAFE CCAR =T caAR W Fad &7 5

a1 s

CASE... FOR... WHILE..

oF.. Topo. po.. L") REGION

QR (#Diameter) / 4 * 3.14159 * #Filling level * 1000;
. THEN

// Statement section IF

L8]
-
Ll <

// Statement section ELSE

] oy n o= L
m
1
Ly
m

8 | END_IF;

.  CASE.. FOR.. WHILE.. ., ..
. CoF TDD6. Do, (") REGION
2 BIF condition THEN
3 // Statement section IF
4 #Volume := S5QR(#Diameter) / 4 * 3.14159 * #Filling level * 1000;
5 |ELSE
(3 f/ Statement section ELSE
i & | END_IF;
4 ]

® HURAEIER RN AR, (@ Ml ® )

2O, AR BT R LG B i . © Siemens AG 2018. R T A AR
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...7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1]

S B b SR CGE@ = AR N FOA &7 I

| I i

CASE... FOR... WHILE..

IFe CoF  TDD6. DO ) REGION
1 BIF #Diameter > 0 AND #Filling level >= 0 BAND #Filling level <= #Height THEN
2 // Statement section IF
3 #er := FALSE;
4 #Volume := SQR(#Diameter) / 4 * 3.14159 * #Filling level * 1000;
5

9 | END_IF;

T aT

® ININEREES, WTRAbR B ()7 YENBUERRIN, PARER L <) VENATIER . BLAERT BL
T IERERAN R
(® M LATHF RIS INE R ® 7258 12 4TS 16 1T INATHERD)

..+7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1]

s B 6, E@EtE AR =D EaaN N Fad & o

Calculate_Volume
Name Data type Default va.. Comment
1 4 ™ Input b
2 40w  Height Real 5 height cylindric tank in meter E
3 4w Diameter Real diameter cylindric tank in meter e
4 4= Filling_level Real filling level of liquid in meter
5 < ¥ Output
6 4= er Bool faultflag; fault ==true
7 ] m. Volume Real volume ofliquid in the tank in liter E
(<] i > ]
i e !
.. Cpie SO MBE- .2 meaon
1B
2 | This function calculates the volume of a liqui a tank.
3 | Input-parameters #Height, #Filling level and #Di have to be assigned in meter
4 | Cutput-parameter #Volume will be calculated i
5 | In case of an error the 1t flag ocutput-parameter #er will be set TRUE
€ | and the output-parameter ume will be -1.
7 | An error occurs if the d eter is less than or equal 0
or the filling level is less than 0 or
n § 9 |the filling level is greater than the height of the tank.
I 10 | *)
E 11 BIF #Diameter > 0 AND #Filling level >= 0 AND #Filling level <= #Height THEN
i 12 // no fault
13 #er := FALSE;
14 #Volume := SQR(#Diameter) / 4 * 3.14159 * #Filling lewvel * 1000;
15 | ELSE
16 // fault
17 #er := TRUE;
18 #olume := -1;
19 | END_IF;
<[ i (5] [100% [+ —y——
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Project  Edit View

Insert Online  Options

Tools.

window Help

Totally Integrated Automation
PO

i B sveproject @ X 2 5 X 02t WD HE BR S coontine J coofiine jo MIE 2 1] ° RTAL
o4
Options 2
" =[] #2 . = = » =1 =
% B:@:a:ERecaaBas 0 o =1
: c
] — Tiod Block call > IFavontes g
=[] 051_201_SCL_S7-1200 A pdate inconsistent block calls N " 3
— = 2 v | Basic instructions 3
B¢ Add new device & |xex o | =l A= | 5] - I a
. ~ name ,
g Devices &networks ¥ Block title: “Main Frogram Sweep (Cycle)” 24 v [ General 2|
+ [ CPU_1214C [CPU 1214C DC/D... e I e - e
- - E | comment » i Bit logic operations &
Y pevice configuration = - = ®
) N N . » [®] Timer operations @
% online & diagnostics v  Network 1: Call offunction *Calculate_volume” = .
i » [34] Counter operations 2
g Program blocks w This function calculates the volume of s liguid inside a tank. bl o el aperatore
B Add new block Diameter and filling_level have to be assigned in meter - :
& Wiein [OB1] The volume will be calculated in liter | * i Math functions
=] » |5 Move operations Ey
4 Calculate_Veolume [FC1] B o
T » 5| Conversion operations. a
@ Data_Tank [DB1] - @
T . “Calculate_Volume® » 3 Program control operati...
» L Technology objects - - = &
» [ Extemal source files =—dEN » Lid Word logic operations =
» %5 Shiftand rotate I
» gl PLCtags "Data_Tank". 5
» [} PLC data types dln:;nslons. g
» |1 Watch and force tables \emeter —|Diameter E
» [ online backups “Date_Tonk" "Data_Tank"
» [ Traces | measured_data measured_data <] W 8
» [ Device proxydats v filling_level_ Volume [— velume_liquid
<] M B scal —Filling_level ENO — > | Extended instructions
~ | Details view | | Technology
=
<] [ [5][100% [+] > | Communication
lQPropert'les H'i.‘.lnfn jJ“E Diagnostics > | Optional packages
4 Poital view Overview @ Doto_Tank (. | Calculate Vo |48 Main (081)

w Block title:

"Data_Tank".
dimensions.
diameter

“Data_Tank".
measured_data.
filling_level_
scal

I — N

Height

4 =0l = A:]

*Main Program Sweep (Cycle)”

W

i Q Network 1: Call of function "Calculate_Volume®

w» This function calculates the volume of a liquid inside a tank.
Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter

“Calculate_Volume™

- Diameter

Filling_level

er=—=<17.7>

"Data_Tank".

measured_data.

Volume
ENO —

volume_liquid

100%

[+]

T CRTRTRTTE)

[>]

®]
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® #FESH““er” F““Height” WZEH.

PR P e Qo &
J PUCk DI

a =1 {7 A =o = A:]

[2]

* Block title: “Main Program Sweep (Cycle)”

omment

»  Network 1: Call of function *Calculate_Volume®

w This function calculates the volume of a liquid inside a tank.
Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter

1}

T
“Calculate_Volume®
—EN
*Data_Tank".
dimensions.
height Height
"Data_Tank". L
*Data_Tank". fault_flags.
dimensions. calculate_
diameter Diameter erp—volume
"Data_Tank™. "Data_Tank".
measured_data. measured_data.
filling_level_ Volume j— velume_liquid
scal {Filling_level ENO—

100%

Wik REFFFINEBEFF

® gt “FEFrH7(Program blocks) S, g IFORAFEEANREFS o G B AT ORAF D JeRE 250 H

WENH ST, (® FEFH (Program blocks) ® Tl o bl seveproject o ﬂ] )

T4 Siemens - C:\Users\imde\Desktop\051_201_SCL_S7-12001051_201_SCL_S7-1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
S E soveproiect @ X B 5 X D B0 2 & coonline i Gooffine fa R IE » — || °* PORTAL
Eibiett e I 4 Download to device
Devices Options
I E NG, =M ‘-Flﬂg Sy B @B gtz G o | 2
I il TS n  B= o || 2 a| = o Qe W s 'z = =" 8
q
2 ik e 2] g
» [ ] 051_201_SCL_57-1200 a o e o
. — o - sic instructio| 3
I Add new device 3 e | A | =l [ ] Nal 4
me
o Devices & networks 7S R
~ @ cPu_121ac[cPut214coapap] | |7 Network 1: Cellof function *Celculate_Volume® ] : o giT:'ﬂ: — o]
—1 » 5 Bitlogi rati
I Device configumtion + This function calculates the volume ofa liquid inside a tank ekl ¢
FlHiE SRS Diameter and filling_level have to be assigned in meter W] * TGl Brneraperationgi]
= = o The velume will be calculated in liter = | » 31 Counter operati| ]
a ¢ Add block il || » [€] Comparator op:
zm “[Z‘”;”"‘ el » [%] Math functions [=7
a - “Calculate_Volume® » [ Move operation “‘_ﬂ
& Calculate_Volume [FC1] ¥ Ba Gorversiononall
§ Data_Tank [0B1] = P
- : . " » B Program control
» [ Technology objects Dats_Tank". = >
» [ E: i = dimensions b i Word logic operf=
‘1.3 xternal source files height 7‘ » %5 Shiftand rotate -
» L@ PLCtags . *Nata tan o
7 | —_——— e
» Ll PLC data types | L >] [100% o —s——r g
» [35 Watch and force tables 13 Properties “"5‘. Info & ‘I %} Diagnostics I 0
b - .
¥ f"' 3““"' BAcKlps LGenElal !JH Cross-references ﬂ Compile U Energy Suite “ Syntax J s |
[z Traces e — - —
» (i Device proxy data ‘Q”T‘ Show all messages [=]
1§ Program info Compiling finished (errors: O; warmings: 0)
] PLCalarm text lists (v| 1 |path Description Goto |7
VJDe!aIIs view @ v crui214c A |a <] 1] ]
&  ~ Program blocks P =|> | Extended instry
(V) Calculate_Volume (FC1)  Block was successfully compiled. o > | Technology
Q Main (OB1) Block was successfully compiled. P o [r——
Name Details - & Compiling finished (errors: 0; warnings: 0) 1
= Al [ > | Optional packa
4 Portal view 2 Overview | @ Data_tank (. | colculate vo.. |4 Main (081)
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7.13 BFEIHAAAHR

® (E4TFF OBL whdiah bR =, DAL Lk,

o
.
Cl
-
-
-
o

-

i F e L ERER88rutEF el ad sl &F o

=

Manitoring onloff
& »=1 4 =o = ]
¥  Network 1: Call of function *Calculate_Volume® E

w This function calculates the valume of & liquid inside & tank.
Diameter and filling_level have to be assigned in meter -

The volume will be calculated in liter
T
“Calculate_Volume™
—{EN
120 =
*Data_Tank".
dimensions.
height — Height
FALSE
= i “Data_Tank".
*Data_Tank". fault_flags.
dimensions. calculate_
diameter — piameter erf- volume B
0.0 0.0 .
*Data Tank". Data_Tank".
measured_data. messured_data.
filling_level_ Volume p— volume_liquid
scal —Filling_leve! ENOf—

® HINEHES AN EdE 32 &= <Filling_level_scal” , AR .

(® fHdi““Filling_level_scal?”® “#%#7*(Modify) 38 ® #4425 % (Modify operand) ®
HA{E 6.0 ® OK ® ki)

w  Network 1: Call of function "Calculate_Volume®

w This function calculates the volume of 2 liquid inside a tank.
Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter

ko]
“Calculate_Volume™
—EN
120
"Data_Tank".
dimensions.
height — Height
FALSE
35 "Data_Tank".
"Data_Tank"™. fault_flags.
dimensions. calculate_
diamem’—'ﬂiameter erf= volume
6.0 57726.71
*Data_Tank" "Data_Tank".
measured_data measured_data.
filling_level Volume = volume_liquid
sca}— Filling_level ENO}—
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(® fiidi““diameter””® “¥#Hi| 7 (Modify) 8 ® #%#li25 % (Modify operand) ® fii A i
0.0 ® OK ® &)

- Network 1: Call offunction "Calculate_Volume®

w This function calculates the volume of a liquid inside a tank.
Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter

-—.—EN
12.0
"Data_Tank".
dimensic_:ns.
height e Height

0.0
"Data_Tank"
dimensions

diametel —{ piameter

6.0

"Data_Tank".
measured_data.
filling_level_

scal

Filling_level

T

“Calculate_Volume®

ern—

TRUE
*Data_Tank".
fault_flags.
calculate_
volume

10
*Data_Tank".
measured_data.

Volume — volume_liguid

ENO [—
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7.14 WML <<Calculate Volume” Ihfk

® ., AdThEE, EF 4TI % 77 (Open and monitor) 3% #000, T HF JF I
““Calculate_Volume” Tjft. (® fifilife ® T IFk#% (Open and monitor))

Project Edit View Insert Online Options Tools Window Help

Totally Integrated Automation

Gy sveproject @ X 3 2 X O B MK B R Y coonine @F Gooffine fy A A 2 ] []* PORTAL
Project tree m 00 p aC [cp AC DUDUD Program blocks in [OB esting 1m
Devices Options B9
i E L Er@rasE @@ %" o =]
‘ Block e fac v |cPU op panel 8
v | ]051_201_SCL_57-1200 @[~ =5
O Aot new devics L I ] R B B | CPU_1214C [CPU 1214C DCIDCIDC] H
oy Devices & newworks ~  Network1: Call ofunction “Calculate_Volume® P | s ==
~ [ cPu1z1ac[crul.. 4@ . = ERROR &
“ Devie Corkaiim w This function calculates the volume of a liquid inside 3 tank. —
: i i = Diameter and filling_level have to be assigned in meter = MAINT a
) %/ online & diagnos The volume will be calculated in liter 3
| ° “|@
B Add new block i Vod, T <] [ > E
& Mein [081] : TCalculate_Volur » + | Call environment =
& Calculate_Vol... —en - — 5
Display format » No defined
@ Data_Tank([D.. @ ey [ efine ] %
st o l? . i
» g} Exernal source fi.. dimensions. (|
» [g@ PLCtags o height —Height E
» [ PLC data types V|" k g
» (52 watch and force ... G Tsn‘i-? & :e"% @ ) (39363 §
» [i§ online backups dimensions. [¥) Enable output in run
» (@ Traces diameter —piameter —] This device does not support breakpoints.
» 5§} Device proxy data
55 Program info 60
z = = B % Delete Del
. d_data.
v | Details view flling level, ot ¥ | call hierarchy
seal e Cross-reference information  Shife+F11
—{Filling_level
2 .
- I m —— No call path available
b - =1 i Insert network Crrl+R
- — . - Insert STL netwaork
=3 Overview Data_Tank (. |4l Calculate Vo... Insert SCL network =3} and "Data_Tank” dimensions
S 2 A

051_201_SCL_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1]

g,
¢
.
2

s, E@@:R @ cIITH N Fad &7 & =

Block interface

Call path: Main [OB1] e s

8548

CASE... FOR... WHILE..

1 OF.. TODO.. DO...

{*..*) REGION

18"
2 |This function calculates the volume of a liquid inside a tank.
3 | Input-parameters #Height, #Filling level and #Diameter have to be assigned in
4 | Cutput-parameter #Volume will be calculated in liter.
5 |In case of an error the fault flag cutput-parameter #er will be set TRUE
€ |and the output-parameter #Volume will be -1.
7 | An error occurs if the diameter is less than or equal 0
8 |or the filling level is less than 0 or
9 |the filling level is greater than the height of the tank.
ER 10 | +)
3 11 BIF #Diameter > 0 AND #Filling level >= 0 AND #Filling level <= #Height THEN |} Result FALSE
21 JH // no fault
13 #er := FALSE; fer
14 #Volume := SQR(#Diameter) / 4 * 3.14159 * §Filling level * 1000; » #Volume
15 |ELSE
16 // fault
17 #er := TRUE; #er TRUE
18 #Volume := -1; #Volume ~1.0
13 [END IF;
20
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* Resulc FALSE
#Diameter 0.0
#Fillin... 6.0
#Fillin... 6.0
#Height 12.0
#er

b #Volume

#er

#olume -1.0

Project Edit View Insert Online Options Tools Window Help

TP RE ROk v, K IF WHENMEREHEERTK. (@® V)

Totally Integrated Automation

S R saveproject @ X 5 5 X 92 @0r 5 M B coonine ¥ Gootiine dp M IR 2 ) (1]* PORTAL
0 0 Cl 00 P P 4 DOUDUD Progra blocks = ate olume esting 0
Options
s B 0, S ecaAR =B amEZH RN Fad 7T G H =l
lock Inieriace v [cPU op panel 8
o °
Coll patht Mow 1081 CPU_1214C [CPU 1214C DEIDCIDC ] 2
e [T PR (WS o) Ineenon) B RUNISTOP RUN
190 = ERROR sor |
This function calculates the volume of a liquid inside a tank. = MAINT E—
Input-parameters #Hei $Filling level and #Diameter have to be assigned ir
Cutput-parameter #Volume will be calculated in liter. v
< ] >

and the output-parameter #Volume will be -1.
An error occurs if the diameter is less than or equal 0
or the filling level is less than O or

2
3
1
5 |In case of an error the fault flag cutput-parameter fer will be set TRUE
€
9
9 the filling level is greater than the height of the tank.

(B 10 |+
: 11 BIF 4Diameter > O AND #Filling level >= 0 AND #Filling_level <= #Height THEN w Result FALSE
#Diameter 0.0
#Fillin... 6.0
#Fillin... 6.0
#Height 12.0
12 // no fault
13 #er := FALSE; fer
14 #Volume := SQR(#Diameter) / 4 * 3.14159 * §Filling level * 1000; » #Volume
15 | ELSE
16 // fault
17 #er := TRUE; fer TRUE
18 #Volume := -1; #Volume -1.0
19 | END_IF:
< u [>][1oo% | = e, frveee
Properties | " Info | Ll Diagnostics =
=2 Overview Data_Tank (. |4 Calculate_Vo_.. |3 Main (OB1) g

ZWR, AR E A . © Siemens AG 2018, RE AT A BUF.

SCE_zH_051-201 with SCL S7-1200_R1709.docx

M. I Call environment
[call path: Main [0B1] ]

» [ Breakpoints |
Rrdvemigag

(@] Enable outputin run

seueiqrn ] siseL@]  bupssl ]

This device does not support
breakpoints.

| Call hierarchy

Main [0B1]-NW 1
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® W PG EAR R R .
(® A% ® Horkga (Display format) ® 7 & (Floating-point))

[ Resuit FALSE
#Diameter 0.0
#Fillin... 6.0
#Fillin... 6.0
$Hedgnt: : () Automatic
N e o DEI:Im!L'
P #Volume Collapse all @ Hexadecima
O
#er TRUE
#Volume -1.0
[F Resuit FALSE
$Diameter 0.0
#Filling level 6.0
#Filling level 6.0
#Height 12.0
ger

13 #Volume

#er TRUE
#Volume -1.0

® WK OBl i EHAEFHEHA 35 K, LMK IF 70 <8 H b 7 B .
(® 177 OB1 ® #EARZHI{E 3.5 ® FTJF I MifE DI

0 0 Cl 00 P 4 P 4C DUDUD Progra blocks = ate 0

g D b, EFQrH a9 AT YN PO STT 6 =]
Call path: Main [0B1] mn |
IF.. C;SFE ‘.FDO;Q%LE (*...*) REGION
11 EffF #Diameter > 0 AND #Filling level >= 0 AND #Filling level <= #Height THEN F Resuit TRUE |
#Diameter 3.5 n
#Filling_level 6.0
#Filling_level 6.0
i #Height 12.0
= 12 // no fault ]
13 fer := FALSE; $er FALSE
14 fVolume := SQR(#Diameter) / 4 * 3.14159 * #Filling_level * 1000; » #Volume 57726.71
15 | ELSE -
16 // fault Tl
17 #er := TRUE; ser
18 #Volume := -1; #Volume
19 | ENDLIE: =
B o0 )
100% — e cvvrrverall
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7.15 W H A

® A RATEREANH AR R IERE ® “T0H 77 (Project) ® “JH4477(Archive...). FTHF
VARSI H SO, IR I H ORA O SO A% 5K << TIA Portal project archive” o (® i H
(Project) ® 444 (Archive...) ® TIA Portal project archive ® ff4: SCE_EN_051-201
SCL_S7-1200... ® H#4)

1A Siemens - C:Wsers\imde\Desktop\051_201_SCL_S7-1200W051_201_SCL_S7-1200

Project |Edit View Insert Online Options  Tools Window Help Tatsllyiintemtad Artcmation
O tew-. Nt ed: 5 MG B R Goonine &F coofiine | fz MMM x - 1] ° PORTAL
b % open... 0o
- g
Migrate project... _1214C [CPU 1214C DUDUDC] » Program blocks » Calculate_Volume [FC1] - X
Close Cerl+W Options
sve trleS [=3 v | . g — = B 3 " » r O F]
| Blos o =E@atm CoE@ =2 caalFa’ = == 2
Save as.. Curl+Shift+S —. | -]
> |F.
Delete project... CulE | [ Al e e m— - g—
S| e e ron vene e oo v [Basic instructions |2
Retrieve... Name
» 5] Bitlogic operations =
Manage multiuser server projects... = “%' e Operng |
- » [@] Timer operations ;4
' Card Reader/USB memory » » [ Counter operations g
W Memory card file ¥ » [¢] Comparator operations |3’
Stant basic integrity check » [£] Math functions
Upgrade or equal 0 » [~ Move operations 'g
4 B 5 =
& Frinc.. Curlsp i ) ‘ » = Conversion opecaton I
& Print preview... - eight of the tank. _|» 52 program control operati. | &
9 = | » [58] word logic operations |
- 2 12
C:WsersimdelDesk..1051_201_SCL_S7-1200 » %5 Shiftand rotate =
Exit AlteF4 L
- = 5
» [ PLC data types L / 4 * 3.14159 * #Filling level * 1000: H
» L) Watch and force tbles v |z
+ | Details view < [T ] >
> |Extended instructions [~
1 [v|? |Technology
& Il 3| |[100% - ioat
P = | | E3| [~] > | Communication
=3 |'d Properties  |*ilinfo |2 Diagnostics > | Optional packages

| @ ot tenk (. |4 catculate_vo... [ wain (081)

4 Portal view
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8 AR

w5 | WA e
1 PERY), THHRIER

2 INEREEh,  TetRGE S

iz % (Diameter = 0.0)
3 gE . Ar& Volume = -1
g, ArE<<er’”’= TRUE

PE#iE 5% (Diameter = 3.5 H. Filling_level_scal = 0)
4 53 Volume =0

5. A ““er””= FALSE

S E 0 (Filling_level_scal = 6.0)

5 Z54L: Volume = 57726.72

5. ABHE““er’”= FALSE

PHEE 0 (Filling_level_scal = 12.0)
6 ZE 9L, Volume = 115453.4
g A ““er’”= FALSE

PHEE 0 (Filling_level_scal = 14.0)
7 ZER: Volume = -1
gEdl, AE<“er’’= TRUE

8 TG H R A
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9 3]
9.1 EHER- %3

ARG F¥e Rt “ bR (Scaling) RS T R . ZFE S SOHT o] IEAR FME M 38 A . E AR
BIESS “fEfE” o, DALEE AR AMEIR AR B, B D RER e b Ja AL DRAF A B E B

ERHRIGIT, ZREFIRNEE R “er” %A TRUE, H¥Z%““Analog_scal” 4R B ANZE.
WRSE“mx” PMTFEET“mn” , .

SIS U S HL.

BMA BERA | IR
Analog_per INT ARG S BRUME, 7E 0 - 27648 Z A
mXx REAL rbr R fE
mn REAL Brbr R/ IME
it
er BOOL HRARIC, THHR =0, AR =1
A LE mn - mx Z [8)5E b
Analog_scal REAL
HHRIRET =0

AT S5 B LAUR A

# Analog_per

#Analog_scal =
27648

- (#mx -#mn) +#mn

ARG MES T ERAUE T . AU NI i Is B S PLC AR R,

2 BERA | Huhb R
B1 INT %EWG64 Wifii, 1F 0 -27648 2 |H]
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BUETE B EPATHESS !

9.3 REEH -4

W5 ik A
1 Ckriz HHA NS PLC A&k
2 FC Difig: Tl =“Scaling””

3 S P& AN

4 ComPE IR

5 ¥ ““Scaling” Lhfgddi A OBL [4% 1 o

6 CLIERNAL &

7 CLIE R AL &

8 HiERT, THIRSER

9 I, THRYE R
LYLDR EPE RTINS

10 2R Filling_level_scal =0
4. er=FALSE
I AR AIME &y 27648

11 2R Filling_level _scal =12.0
4. er=FALSE
WIS By 13824

12 £ 1. Filling_level_scal = 6.0
4. er=FALSE
EHliZHE (mx=0.0)

13 2. Filling_level_scal =0
i Wi er=TRUE

14 T H R AR
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siemens.com/sce/s7-1200

B SR

[c] Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

A TI& Portal Videos

A TI& Portal Tutorial Center

» Getting Started

A Programming Guideline

A Easy Entry in SIMATIC 57-1200

¥ Download Trial Software/Firmwars

A Technical Documentation SIMATIC Controller
A Industry Online Support App

A TI& Portal, SIMATIC 57-1200M1 500 Overview
A TI& Portal Website
A SIMATIC 57-1200 Website
A SIMATIC 57-1500 Website
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