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Readme/ 33 304D
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3 ¥ 248 SIMATIC S7-1500/S7-1200/S7-300, i1 CPU 1516F-3 PN/DP - [#f4 V1.6 LL

FRRA, ARG R 16DI/16DO LL K 2AI/1A0

4 TREAH Al R AN ) AR Gt 2 A DA R 3%

2 V13 UL FRRAH)
1 THREHEE, S SIMATIC STEP 7
Professional

4 DK WIER:

3 SIMATIC S7 #%#I| R 4:

Unrestricted ] Bt35 Il B AF & ALK E 118 . © Siemens AG 2017. £ fr AUH.
SCE_ZH_052-201 SCL_S7-1500_R1703.docx



4.1

4.2

SCE £:Il%k} | TIA Portal #5t 052-201, kA 09/2017 | #H=TLJ, DF FA

g
HT4%#EIES S7-SCL

S7-SCL (Structured Control Language) +&—fh = MigmfEin 5, LA Pascal JyFEhli - seBl g #1t
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5. %
51 fEEAAEREIES
F—EAy, AR AR T EIT R

52 HMESTRE

ERy, VRAESS, JEXT MRV REAT AR -

6. #Kl
fEAEFA TR B A AR o R AL B M S S e AL . AT 56— R A (AL
KD RIFFAbRfE.
R (WEF AR EARRE R Mg A7 76 2 R it < Daten_Tank” H.
F TR 53T [ 928 5 N\ <<Calculate_Volume” %, HULSHLIKEL T A AL,

6.1 ZRFIEHEI“Data_Tank>”
2[R ZHN UL 2 Fh G A AR 2 R AR L

e HyakM | WIiaE R

dimensions STRUCT

height REAL 12.0 ALK

Diameter REAL 35 RSP S
measured_data STRUCT

filling_leve per INT 0 {H7E 0 - 27648 2 [d]
filling_level_scal REAL 0.0 {E7E 0-12.0 2|
volume_liquid REAL 0.0 fFfsE, A 7t
fault_flags STRUCT

Calculate_Volume BOOL RS T = 1EH

1. et <Data_Tank” S
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6.2 <<Calculate_Volume” BR%L
B LT Ay B T A AP R A
5 DA A S BN & B AT A

BATH PN R E U AL

Input A E T IV IR =2

Diameter REAL AR EAR, Bfr: oK
Filling_level REAL EFRINL, A oK
Output

Volume REAL RS, AL T

* 2. ATH— B EE““Calculate_Volume” [1Z%

AT o~ ARSI AR AR AR (805 2% 1000, AT B it SR

2 . 2
Y, :dT .p - h => #volume_liquid :#d""‘%ter . 3.14159-#filling_level - 1000

6.3 <<Calculate Volume” ¥ BE&$

FBOPRAERAZGRTE. WHh, MIAA R & KT T T ul&E T s L. BRI LT,
K24 <er” B8 TURE, 24 “HE” FRSHE -1

WO g, MASH““er” Fl““Height” .

Input A E T IV IR =2

height REAL B A, B K
Diameter REAL AR EAR, B oK
Filling_level REAL EAEARIINL, B K
Output

er BOOL HBERRIL; HRERT = TURE
Volume REAL IR A A A, A T

% 3: FTH B “Calculate_Volume” E¥IIS 3L
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CLTR A Se B RE I FE e . ARG O 548 TAIRIOAIR, R B ibn 5 b AR 2
F. O, tn] DA S ER B S e v ) R — B R AR .

7.1 BABHEEM

® JHagmfEznr, FATHERAEFEERIHE (Bl SCE_DE_012-101_
Hardwarekonfiguration_S7-1516F _....zap) . IA W H AR BN ® TiH ® VAR T A5
HALEI SR AR SO B s T i e % .
(® IiH ® HtY4 ® i&$ .zap-Archivs ® T7F)

T4y Siemens

Project [Edit Wiew Insert Online Options

[3f New.. |
H [¥ Open... Ctr+0
Migrate project... d

0S€ Cirl+W

H save Cules
Delete project... Ctri+E
' Card Reader/USE memory »

T Memory card file »

DA00_TIA_Portallscl..lscl_startup_V13_5F1

Exit
I

® HEHEIJTU®RBEFERFAATHMHKHBX. A& E (OK) ik ik &% .
(® TiH ® fRAAE ® OK)

Unrestricted ] Bt35 Il B AF & ALK E 118 . © Siemens AG 2017. £ fr AUH.
SCE_ZH_052-201 SCL_S7-1500_R1703.docx



7.2

SCE £:Il%k} | TIA Portal #5t 052-201, kA 09/2017 | #H=TLJ, DF FA

K H R EH BT

® HATIFRII H RAEAE 4 FR 052-201_Startup_SCL .

(®TH ® {RIF1E ... ® 052-201_Startup_SCL ® {#17)

TA Siemens - D:0OO_TIA_Portal\012_101_CPU151¢

[ Project |Edit View Insert Online Options

i New.. N

H % Open... Ctrl+0 l_
Migrate project...

Close Ctrl+W L

B save SR
Save as.. Ctrl+Shift+5 |
Delete project... Ctri+E |
Archive... |
Retrieve...

W Card Reader/USB memory »

T Memory card file »
D:00_TiA_Portall01..0012_101_CPUIS16F
D:00_T..1052-201_Startup_SCL_57-1500
D:\00_TIA_Portallscl..\scl_startup_V13_SP1
D:00_TIA_Portall..l052_201_Startup SCL
Exit

7.3  AgHEEI““Data_Tank””

® EUHME S FNE ® B HBSR, JREE U ®© Bk, Gl

Project Edit View Insert Online Options Tools Window Help

Fﬂ;mm Erﬁ Goanlinr:-lﬁ,ql Goofﬂineé ?E [#3(‘:!_”

Project tree |

Devices
HQQO

¥ []052-201_Startup. SCL S7-1500
ﬁb' Add newdevice
i Devices & networks
- [ CPU_1516F [CPU 1516F-3 PN/DP]
[IY Device configuration
%/ Online & diagnostics
> r:EL Program blocks
B Add newblock
| Main [OB1]
[ Technology objects
External source files
Q PLC tags
[ PLC data types
r,;,t Watch and force tables
-rj:.' Online backups
[& Traces
L—"’1 Program info

* rF v v v v w
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® PRSI SF . (® & @=Data_Tank”*® OK)

Add new block

i Global DB EE

[~
=]

| |
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® TR T IUE (AR R AR S8R BRI AR .

052-201_Startup_SCL_S7-1500 *» CPU_1516F [CPU 1516F-3 PN/DP] * Program blocks * Data_Tank [DB1] - 20 X

s hE Pfegeons=sl =5|
Data_Tank
MName Data type | Start value | Retain -Setpoint | comrment
1 @@ ™ Static
2 41 = ~ dimensions Struct 0
3 41 = height Real 12.0 = in meter
4 4 = diameter Real 3.5 = in meter
! = <Add new=
& 41 = ~ measured_data Struct 0
7 4 = filling_level_per Int = range 0..27643
8 41 = filling_level_scal Real =) range 0..12.0
o 4] = volume_liguid Real = in liter
10 = <Add news=
114 = = fault flags Struct B
12 41 = calculate_volume Bool false D fault == true
12 = <Add news =
[<] m [3]

7.4 AlEx$“<Calculate Volume=”

® BUETFININREL MABFRFEFES .

( ® BIMFHFH ® .. ®<“Calculate_Volume?”® SCL ®OK)

Add new block '!X
Name:
|Ca|cu|ate_VOIume |

Language: SCL o)
% Number: 1 v |
Organization () Manual
L @ Automatic

% Description:

r Functions are code blocks or subroutines without dedicated memory.
Function block

= 2

Function

Data block

More...

> |Additi0na| information

[w] Add newand open OK || cancel |
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7.5 HWiEXRE““Calculate_ Volume” KO

® £ g FEAL A k oR K A

052-201_Startup_SCL S7-1500 * CPU_1516F [CPU 1516F-3 PN/DP] *» Program blocks * Calculate Volume [FC1]

|

S P e EEWECGE GEaR S Al fTT R
Calculate Volume
| MName Data type | Default value Comment
1 4@ ~ Input
2 = <Add new:
3 <@ v Output
i i

L <Add news

< > InOut
<Add new:

Temp

(TR - S B
1

<Add new>
Constant

<Add new:

il e

Return
Calculate_Volume Void

&

CASE... FOR... WHILE..

OF... TODO.. DO... .4

® GIEU M mANRT S, (® 2% ® HiERE ® R

052-201_Startup_SCL S7-1500 » CPU_1516F [CPU 1516F-3 PN/DP] * Program blocks *» Calculate_Volume [FC1]

=2 B 6 EQ R =P EEa s Fad &7 B
Calculate_Volume
Marne Data ype |Defaultvalue  Cemment
1 4@~ Input
2 @n Diameter Real diameter cylindric tank in meter
3 @ans Filling_level Real filling level of liquid in meter
4 » <Add new:
5 <@ v OQutput
6 <= WVolume Real volume of liquid in the tank in liter
7 L <Add new:
8 <@ v InOut
9 u <Add news
10 <@ ~ Temp
11 = <Add news
12 <@ > Constant
13 L <Add news
14 <@ ~ Retumn
15 <0 = Calculate_Volume WVoid =
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7.6  E¥““Calculate_Volume” ZRfE

® MATHIRERT.

( ® AFEF)

m blocks * Calculate_Volume [FC

-
-—
=

G =D (=aE g

S-S T FEad &7 B

> &x =3 &:
Calculate_Volume

Comment

Name Data type Default value
1 4@~ Input
Z @an Diameter Real diameter cylindric tank in meter
3 41 = Filling_level Real filling level of liquid in meter
4 L <Add newz
5 <@ ™ Output
5 4= Volurme Real volume of liquid in the tank in liter
i = <Add news
e [ L D

®
HiR, JEEPTIE.

(®

1 #Vvolums := SQR(#Diameter)

IR RAFREFT o

al @ HE 45 @ kol Save project )

f4 ¥ 3.14159 * fFPilling level * 1000;

BUEGR RS 7 I B2 A AR R . BRI DU R e AR T T R B A b o A BEHERR

jemens - D:\00_TIA_Portal\052-201_Startup_SCL_57-15000052-201_Startup_SCL_57-1500

Project Edit View Insert Online Options

5 i ssveproieet 3 X

Tools Window Help

X 9:c: IMEBR S coonine F coorine fp WA ¥ = 1]

Totally Integrated Automation
PORTAL

Project tree 4
L Compile
Devices Options
Patt gi el P e S T . - P !y » = =
EfX-) S B e EHE L P cEE Bl &7 N = == el
Calculate_Volume > | Favorites g
~ | ]052-201_Startup_SCL_S7-1500 Name Data type Defeultvalue | Comment V\Easicinstrumjuns B
B Add new device 1 @ ~ Input S proes =
rg\ga Devices & networks 2 4= D\émeler Real @ d\émeler[y\indrlt (arnk in meter =1 » 5 Bit logic operations —
~ @ CPU_1516F [CPU 1516F-3 PN/D| 3 @mn= Filling_level Real filling level of liquid in meter » 5] Ti i ]
[IY pevice configuration 4 @~ output 6] Timer operations th
Y IR P! o o » [] Counter operations o
%/ Online & diagnostics 5 4= Velume Real volume of liquid in the tank in liter D » [<] Comparator operatio.. E
- = p,?gmm blocks A I«jnl - Infust i ] B * » [£] Math functions H
‘f"dd_ newblock =TT~ » 55| Move operations =
4 Main [0B1] e SR FORL WHLE. . » ] conversion operation: f
& Calculate Volume [ECT] e
@ Datz_Tank [DB1] 1 #volume := SQR(#Diameter) / 4 * 3.14153 * §Filling level * 1000; o - .
GERRRL s » @w?rd\oglcoperanans
r{“ gy obj » 55 shiftand rotate =
» [ External source files [100% = —5—— |» @ Legaey (]
» L5 PiC tags = T (o
» (g PLC data types S properties  |*4 info @ %l Diagnostics g
52 wateh i toce alics | General @[ crossreferences | compile | Syntax | ]
» L& Online backi =
ki [O]1]0) Shomal mesoae . |
Program info Compiling completed (errors: 0; wamings: 0)
» [, Device proxy data 1 |path Description Goto |7 gros el w | E
4 PLC alarms g Solalo i ; g 01> | Extended instructio...
= Textlists — ~ Program blocks 0 0 >
£ = o Calculate Volume (FC1) Block was successfully compiled. P - Technology -
> |Reference projects i Compiling completed (arrors: 0; wamings: 0) >lc ation
piing. p! BEE -
> | Details view [ <] i > | Optional packages

4 Portal view =3 Overview

II- Calculate_Vo...

|8 properties  [%}info @ | Diagnostics

| General ®] Crossreferences

| compile | syntax |

| show all messages

[+

Compiling completed (errors: 0; wamings: 0)

! |Path Description Goto |7 |Errars | Warnings | Time

& ~ CPU_1516F P 0 0 8:44:39 PM
&  ~ Program blocks A 0 0 8:44:39 PM
[] Calculate_Velume (FC1) Block was successfully compiled. A 8:44:38 PM
Q Compiling completed (errors: 0; wamings: 0} 8:44:39 PM

<]

[
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7.7  HAMH<“Main [OB1]”

®
A Fe ) ©“Main [OB1]” .
[OB1] ® VIH#fefrif

=

iz

AHUEHL“Main [OB1]” ife 2 BRFE P16 5 Hoh FDB. LT bR ot sl “Fefr e

( ® CPU_1516F[CPU 1516F-3 PN/DP] ® f&/F#ilk ® Main

® FUP)

T Siemens - D:\0O_TIA_Portal\052-201_Startup_SCL_S7-1500052-201_

Project  Edit View Online  Options

EE e T

Insert

Tools Window Help

EX e B MG E R S coonline (F cootfine J, MM 3¢ | ||

Startup_SCL_S$7-1500

Totally Integrated Automation
POR

TAL

Know-how protection

> | Details v

=l brint ridio

® IEIE T LU “Main [OB1]” .

74 Siemens - D:\00_TIA_Portal\052-201_Startup_

Insert  Online

Project Edit View

3 [% | save project a 3% =

Devices

Opti_ons
X 5

Project tree 14

EHOQ

¥ [ ] 052-201_Startup SCL 57-1500
ﬁﬁdd new device
o Devices & networks

[l Device configuration
i} Online & diagnostics
~ | Program blocks
ﬁ Add new block

~ [ CPU_1516F [CPU 1516F-3 PN/DI

2 Main [OB1]

3 Calculate_Volume [FC1]
@ Data_Tank [DB1]

Unrestricted A BEE I BGHT & WA E F{EH . © Sieme
SCE_ZH_052-201 SCL_S7-1500_R1703.docx

ns AG 2017. {8 B,

Project tree m 4 L
Devices Options =2
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B Add newdevice 1 4@~ input e 2
oy Devices & networks 2 @@= Diameter Real = diameter cylindric tank in meter = |+ i Bit logic operat
~m CPU_1516F [CPU 1516F-3 PNIDI 3 @@= Filling_level Real filling level of liquid in meter B I T opertio %
m Device configuration 4 @~ output : » 1] Counter operat 3
% Online & diagnostics L ? . Volume Real volume of liquid in the tank in liter » [¢] Comparator op é
= FrPgram blocks 6 @ ~ InOut [«]* [%] Math functions
"Adq new block | = e » 5 Move op =
. Open .. FOR. WHLE. (. ) » B Conversion DDE::'
- = - » 5 Program controf @
N i CultX [ §volume := SQR(fDiamster) / 4 ¥ 3.14159 * §Filling level * 1000; » [Ea] Word logic opef &
» [ T Ctri+C =
- Gy » & shiftand rotatel=—
3 E » [eit] Legacy L)
(=N Del =
» Dg Al F2 2
= =
% ;;'“LW Compile » g
L b O Download to device » ||
Y@ T & Goonline Ctri+i
e Y T o 100% s Y
1 P ¥ Go offiine -+
vl 5 = | ~ =
BO s reference information Shift=F11 [ properiies  [tinfo %l piagnostics | £ I
: X' Cross-references F11 lral | Cross-references | compile | syntax | > |Extended instr)
= 'Y [i call structure — i
E = - * |Technolo
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® ARSI % $ << Calculate_Volume” . ZMECM AR . VERIFEES . 2 FH
FWH. (® ff““Calculate_Volume”’® LM EIrdl ® 5 AMEER ® E#HESH

® Il save project )

T Siemens - D:\00_TIA_Portal\052-201_Startup_SCL_S7-1500052-201_Startup_SCL_57-1500

Project Edit View Insert On!ine— Options  Tools Window Help Totally Integrated Automation
Cf (il saveprojec & ¥ = T X D2 WG ER F coonline F cootiine fp MM X - | PORTAL
Project tree m « :
Devices Options
o Z s so i i & |8 e < i ne | v =]
500 Ha |duiFs b clE3p8: a:He Cnaad =% é7 B =) ==
= > |Favnrites
* [ ]052-201_Startup_SCL_S7-1500 B ~ | Basic instructiq :
B Add new device 8 [l A | el [ | A Narlne
thh Devices & netvorks ~ Block title: “Main Program Sweep (Gycle)” (2| [ Genenl =
~ [ CPU_1516F [CPU 1516F-3 PN/DP] CamaTE » [l Bit logic operati %
|]I Device Lorrmguraﬂrun » [@] Timer operatior ﬁ
%j Online & diagnostics A ¥  Network 1: » [+1] Counter operati é
ey blocks = Comment » [€] Comparator opd
B Add new block » [£] Math functions =
4 Main [0B1] L » [=] Move operatior f
b Cleulate Volume [FC1] 5 el » & Conversion opgl &
» @ Data_Tank [DB1] b = » & Program control @
> iﬁ Technology obje?s = _| » = word logic oper—
: E:ctca:ma\snurce files =| » & shiftand mmeL'J_J
la ags » [Eid| Legag) g
+ [ PLC data types = :
» |25 Watchand force tables ~  Network2: s
» [ online backups & -
» [3 Traces
555 Program info
» (i, Device proxy data
[ PLC alarms <] il
& Textlists | * | Extended instn
» [ Local modules i i
+|?* |Technology
1< [ [3] [100% ol —H—— > | Communicatio
|ﬂPmperﬁEs |‘Ellniﬂ iJ"E Diagnostics ‘ > | Optional packa

| colcuizre vo.. |4 main

W S BB - & K

& == - =0l = =]

* Block title: “Main Program Sweep (Cycle)

Comm

m

b MNetwork 1: Call of function "Calculate_Volume®

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

%FC1
“Calculate_Volume"

- EN

"Data_Tank".
dimensions.
diameter Bhmater

"Data_Tank". ‘Data_Tank".
measured_data. measured_data.
filling_level Volume volume_liquid
scal

Filling_level ENO —
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7.8

9 PERE P T IR
Ul CRRFBIEET SO, JRGR MR . 5RO MY IR OB E ) R G

®

500:052-201_Startup_SCL_S7-1500

Project Edit View Insert Online Options Tools Window Help I nterenten R tamation
i il sevepoiect @ X = 2 X O G MG E R § coonline & cooffiine o MW % - 1] PORTAL
o 4«
Downlead to device
Options
st g =B S @R st S|l [y nt z
] dk interfa > [Favorites 8
~ []052-201_Startup_SCL_57-1500 B + | Basic instructions g
B Add new device 2 sa P = e §
th Devices & networks ~ Block title: “Wain Program Sweep (Cycle)® [~ 1 Genenal m
it Do s C n » [5i] Bitlogic operations E
evice configuration P . } [@] Timer operations g
e 5 2
} ’% Online & diagnostics Network 1: Call of function *Calculat=_Volume' » [ Counter aperations 3
2 Program blocks =]  This function calculates the volume ofa liquid inside & tank. + [<] Comparator operatio..
B Add new block Diameter and filling_level have to be assigned in meter =
= The volume will be calculated in liter P S Mathinction =]
ol 3l : ¥ [ Move operations it
Calculate_Volume [FC1] i » 5 Conversion operation: 2
. Tl [:‘atal,TanZIDEEl _— e = + 52 Program control ape... "‘
SfhEechnalogy ojec L Calculate_Volume' + L5 Word logic operations .4
: 'Eiclce;na\ source files - » &5 Shiftand rotate LJ’_J
- ags » .
. N e Legacy 3
+ [ PLC data types Data_Tank'. 3
» [l Watch and force tables dimensions. 3
+ [k Online backups diameter _ piameter
» [ Traces . .
Pogram Tob b Bt B
+ (5, Device proxy data measured_data. N N
PLC alarms filling_level_ Volume il
Text ists 5¢3l Filing_level ENO — =
<| [T IR
M Local modules - e
> |Extended instructions
» (5] Documentation settings [«]™ Network2: |~|? |Technology
> ‘Reference projects <] Il ] [3] [100% e ¥ | Ce ication
> | Details view |§Pmpenies ‘\Elnfu UHL' Diagnostics > | Optional packages
4 Portal view Overview | wiain + The prajec

® ®F PG/PC # MO ® EHTMNE ® Faif R ® Ik

Extended download to device

Configured access nodes of "CPU_1516F"

Online st

=2 Retri

[ Displ

PGIPC interface:

Connection to interfacelsubnet:

Compatible devices in target subnet:

Device Device type Slot Type Address Subnet
CPU_1516F CPU1516F-3 PNL. 1X3 PROFIBUS 2
CPU1516F-3 PN PNJIE 192.168.0.1 PNJIE_1
[ —
CPU1516F-3 PNL. 1 X2 PNIIE 192.168.1.1
Type of the PGIPC interface: | ®_FNIIE [+]

’gﬂ Intel(R) Ethernet Connection 1217-L

[+ @[]

[ PNIIE_1

[-]®

[-]®

[# Show all compatible devices

Device Device type Type Address Target device
= CPU1516F CPU1516F-3 PNL... PNIIE 192.168.0.1 CPUIS16F
. - - PNIE Access address -

[ | Flash LED.

atus information:

eving device information...

5can and infermation retrieval completed.

lay cnly error messages

rtsearch |

=
-

Load

|| cancel |

Unrestricted #] i
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SCE_ZH_052-201 SCL_S7-1500_R1703.docx

19



® FBHHEMERE ® NE

Load preview

e Check before loading

Status |1 Target

hessage
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X

Action

-

& ~ cruisieF

Protection

Ready for loading.

Protection against unauthorized access

» Stop modules

» Software

Text libraries

» Additional inform...

Devices connected to an enterprise network or directly to the
intemet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segrmentation. For
more information about industrial security, please visit
httpadhwww.siemens.comfindustrialsecurity

The modules are stopped for downloading to device.

Download software to device

Stop all

Consistent download

There are differences between the settings for the project and the ] Overwrite all

Download all alarm texts and text list texts

Consistent download

3

Refresh

| Finist Load ] Cancel

Q Status and actions after downloading to device
Status |1 Target Message Action
W, @ =~ cruisieF Downloading to device completed without error.
H P Start modules Start modules after downloading to device. M startall
Finish || Load | cancel

7.9 BFEIHFMAAHRER

® fEATIFH OBL FAiifhE o, WSk

Wi = _’>‘3

= & W =

Monitoring onfoff “

& =1 B A =a = =]

- MNetwork 1: Call of function "Calculate_Volume®

¥ This function calculates the volume of a liquid inside a tank....

%FC1
"Calculate_Volume"

e

35
"Data_Tank".
dimensions.
diameter __|

Diameter

o0 00

"Data_Tank". "Data_Tank".
measured_data. measured_data.

filling_level volume — velume_liquid

sl __ kiling_level ENO|—

<] i ]

[+]

[T SETHTRRTR]
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® K5 NS E KA E < Filing_level_ scal ” w, Wl R R
( ® £iii=Filling_level_scal””® “#xii|” 3% ® #HlizHE0

...p_SCL §7-1500 » CPU_1516F [CPU 1516F-3 PNJDP] * Program blocks » Main [OB1] — 0 WX

Wikl F e b EAEPD8r @ HFH 6B aT L &7 M =

Modify Medify to O Ctri+F3
& »=1 {7 pefine tag... Ctri+Shift+ Modify to 1 Cirl+F2
S Modify operand ...  Ctrl+Shift+2
Rename 1ag... Ctri+Shift+T =
b i
Pt Rewire tag... Ctrl+Shift+P Display format »
b This funct L
M ocut Ctri+X Menitor from here e
E5| Copy CtrC Monitor selection
[ Paste Curle
m
¥ Delete Del
Gofo k

Cross-reference information  Shift+F11
Show overlapping accesses

D3
dif . Insert network Ctri+R
Insert STL network
Insert empty box Shift+F5
Properties Alt+Enter 0.0 &

"Data_Tank’ "Data_Tank".
measured data measured_data.
filling_level Volume — volume_liquid

s — Filling_level ENO|—

<] [l | [>] [100% | I . v

® HNH 6.0® OK

Modi

Operand:  |"Data_Tank" measured_data filling| ﬁﬂﬁ‘f!ﬁ: | Real |

Medify value: | 5.0 | Format: | Floating-point number m
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® RER I,

WP s EEER8 2R C6ART =N &[T B e
I.‘ T T 'V'I.-
& =1 {7 A =a = -]
- Network 1: Call of function "Calculate_Volume®

} This function calculates the volume ofa liquid inside a tank....

SaFC1
"Calculate_Volume"
EN
35 i
"Data_Tank".
dimensions.

diameter _ Diameter

6.0 57726.72
"Data_Tank", "Data_Tank".
measured data measureq_qata,

filling_level Volurme — volume_liquid
scal

—Filling_level ENO[—

<] i | (3] [100% e v

7.10 <“Calculate Volume” R¥¥ B

® T JF ok % < Calculate_Volume ” Jf A i # 0 W4T, £t = Hh & 7.
( ® #JJF=“Calculate_Volume”’® £idi % 5 17 ® #Hn4r)

..-201_Startup_SCL S7-1500 » CPU_1516F [CPU 1516F-3 PN/DP] *» Program blocks * Calculate Volume [FC1] — W X

g DR EQEgrl PP EEal s Fad &P B =

Calculate_Volume

: :Name : Data type :Default\ralye .CDIfTImE_I"II
1 <&@ ~ Input
2 @n Diameter Real diameter cylindric tank in meter
3 @nw Filling_level Real filling level of liquid in meter
4 @0 >~ Output
BT worcs e = volume of liquid in the tank in liter
g eton
- =¢ Add row
g 4 ¥ Cut Ctrl+X
g 5| Copy Ctrl+C
10 452 Paste Ctrl+V
1 ¥ Delete Del
12 4 Rename F2
i34 Update interface

Cross-reference information  Shift+F11 T —
. Go to local point of use
1 #Volume := SQR(#Diameter) / 4 * 3.14155 * $Filling level * 1000;

Unrestricted ] Bt35 Il B AF & ALK E 118 . © Siemens AG 2017. £ fr AUH.
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® HASE“er” H5HHEIA BOOL AR,

..3_SCL S§7-1500 * CPU_1516F [CPU 1516F-3 PNfDP] * Program blocks * Calculate Volume [FC1] - X

F# DR ERE N =R cEE s Fad & B =
Calculate_Volume
Marme Data type Default value Comment
1 @~ Input
Z @n Diameter Real diameter cylindric tank in meter
EA TR Filling_level Real filling level of liquid in meter
4 <@ ~ Output =
5 . er Eool = |iauIHIag;fauI1 == true
5 41w Volume Real volurme of liquid in the tank in liter

® 2 JaAMET G nZEE < “height” S5¥3E25% Real FIVERE .

..J » CPU_1516F [CPU 1516F-3 PN/DP] * Program blocks » Calculate_Volume [FC1] - X

¥ DL EGarl OB EsEB s Fad &P o
Calculate_Volume

Mame Data type Default value Comment
1 < ™ Input
2 |4 = Height Real =l | height cylindric tank in meted |
3 4w Diameter Real diameter cylindric tank in meter
4 4= Filling_level Real filling level of liquid in meter =
5 < ™ Output
6 < = er Bool fault flag; fault == true !
7 |41 = Volume Real volume of liquid in the tank in liter
® RJE MEE AR S SOk R ST %M E A & 45 IF.THEN...ELSE ” .
( ® fi% ® Fhilfi 4 ® &l ®**IF...THEN...ELSE” )
Options
[ iy it 0 =
> | Favorites
v | Basic instructions
Name Description
» i) Bit logic operations |~
» [@] Timer operations
» [ Counter operations
b [<] Comparator operations
» [£] Math functions
» [=| Move operations =
» B Conversion operations
~ G Program control operations
sct IF ... THEN ... Run conditionally
sct |F ... THEN ... ELSE ... Branch conditionally
iﬂﬂ;;ncg[cl;;cliﬁt;;\;lllgf 5 Branch conc!nmnally..._
SCECASE wn UF o Create multinay bra...
sct FOR...TO...DO ... Run in counting loop
St FOR ... T0...BY ...DO.. Runincounting loo...
st WHILE ... DO ... Run if condition is m...
sct REPEAT ... UNTIL ... Run if condition is n...
sce CONTINUE Recheck loop condit...
scL EXIT Exit loop immediately
s GOTO .. Jump
scL RETURN Exit block

scL Inserta comment section Insert a comment se..,

Unrestricted ] Bt35 Il B AF & ALK E 118 . © Siemens AG 2017. £ fr AUH.
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® HA W R RAEKK AL IF.THEN.ELSE” B ZRFH ~ 7. (®
““IF...THEN...ELSE™"® #i{D)

001052-201_Startup,

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
55 (% B seve project ¥ X Oz @: 5 MM E[F § coonine o coofiine & B 2 (] PORTAL
P 6 P 6 PN/DP P a blo a ate (¢ e
Devices Options
OO 2B =g CGED ¢ iz BFad &2 B = "t
caleulate_Volume » | Favorites
~ []052-201_Startup_SCL_S7-1500 ~ Name Data type Defauftvalue | Comment _ | v | Basic instructions
B Add newdevice 1 @~ nput I Description
#n Devices & networks 2 l@= Height Real height cylindric tank in meter » [ Bit logic operations L
~ (@ CPU_1516F [CPU 1516F-3 PN/DP 3 4@ Diameter Real diameter cylindric tank n meter 5 S %
Y Device configuration 4 @ Filling_level Real filling level of liquid in meter » [4] Counter operations i
%) Online & diagnostics _|5 @ - ouiput » [<] Comparator operations =
~ [ Program blocks Tls @ e Bool fault flag; fault == true » [E] Math functicns
I Add newblock 7 |a@=  volume Real volume of liquid in the tank inliter » B3 Moveoperatiors E
& Main [0B1] 8 <@ ~ InOut » B Conversion operations E
& Calculate_Volume [FC1] 9 s ~ 5# Program control operations 2
@ Data_Tank [DB1] 10la v Temp S IF .. THEN ... Run conditionally il
» L Technology objects i =  <Addnews S0 IF .. THEN ..ELSE... _|Branch i |—
¥ @} External source files 12140 ~ Constant SCIF . THEN . ELSIF e Branch conditionally... |
s
» L& PLC tags 73] = <Addrnews sc CASE ... OF ... Create multinay bra...  [&
» [ PLC data types [<] = st FOR .. TO .. DO .. Run in counting loop | |2
» E Watch and force tables oo o roe e [ 5 FOR .TO .. BY .DO.. RuUNincountingico.. | | &
» Lig Online backups i s SCLWHILE DO e Run if condition is m...
U ;-’%‘Tmes 1 #Volume := SQR(#Diameter) / 4 * 3.14159 * $Filling level * 1000; scL REPEAT ... UNTIL ... Run if condition is ...
25§ Program info 2 |] sc. CONTINUE Recheck loop condit...
» [, Device proxy data sa BT Exit loop immediately
[ PLC alamms s GOTO . Jump
] Textlists s RETURN Exit block
» [ Local modules sau Insert a comment section Inserta comment se...
» (3 commondata > Runtime contrel
V| Details view 4 ENDIS_PW Limit and enable pas..
4 SHUT_DOWN Shutdown target sys...
off De.. S 3 RE TRIGR Restart cvcle monito./
Neme B 100% S Arvverra (7 m B
a1 messured_dats [ properties  [?info &R piagnostics | > | Extended instructions
(@ » fault flags || General > | Technology
General A i pape —
Q General -
< n M= w >| |> | Optional packages

PN/DP] » Program blocks *» Calculate_Volume [F

|F.. CASE.. FOR. WHLE. .
| OF.. TOD@.. DO.. °-

1 #volume := SQR(#Diameter) / 4 * 3.1415% * #Filling level * 1000;
2 EIF THEN

3 // Statement section IF

4 v

5 | ELSE

& // Statement section ELSE

7 7

8 | END IF;

S
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® micsEAR, HEHMERE ELSE Rif 54k, (® frid ® #E50

..300 » CPU_1516F [CPU 1516F-3 PN/DP] *» Program blocks *» Calculate_Volume [FC1] - 0 X

e FQa £ B I

.. CASE. FOR.. WHILE. .,
= | oF.. ToDo.] Do... |t

1 := SQR(#Diameter) / 4 * 3.14159 * §Filling level * 1000;
2 HIF | condition  THEN

3 // Statement section IF

| B

5 | ELSE

& // Statement section ELSE

7 H

8 | END IF;

S

..300 » CPU 1516F [CPU 1516F-3 PN/DP] *» Program blocks » Calculate Volume [FC1] — X

F P B ER@E O IR SRS STTE O

| T I . |

|F.. TASE.. FOR.. WHLE. .
“* | DF.. TODO. DO.. °

1

2 HIF _condition THEN

3 // Statement section IF

4 $velume := SQR(#Diameter) / 4 * 3.14159 * $Filling lewvel * 1000;
> | ELSE

& // Statement section ELSE

¥ ;

8 |END _1F;

)

ol

g

® SEMREREHIFRAERENER. (®HREF ®

052-201_Startup_SCL S7-1500 » CPU_1516F [CPU 1516F-3 PN/DP] » Program blocks » Calculate_Volume [FC1] - X

g =8 g

Sz EER e FQN ST H

il

CASE... FOR... WHILE.. . .

I o T Topo. po. | O

1HIF #Diameter> 0 AND #Filling level>= 0 AND #Filling level<= #Height THEN
2 // Statement section IF

3 fer := FALSE;

4 #volume := SQR(#Diameter) / 4 * 3.14159 * #Filling level * 1000;

5 | ELSE

3 // Statement section ELSE

7 fer := TRUE;

8 fvolume := -1;

9 | END IF;

10

Unrestricted ] Bt35 Il B AF & ALK E 118 . © Siemens AG 2017. £ fr AUH.
SCE_ZH_052-201 SCL_S7-1500_R1703.docx



SCE £:Il%k} | TIA Portal #5t 052-201, kA 09/2017 | #H=TLJ, DF FA

® T LI <07 B HER, M) BATIER . BE T LR INERAN R .
(® N5 1ATTHER TR ® 55 12 1TAIE 16 TE TR

szt Do =B QW

Calculate_Volume

Y GEaEd s Fad &0 B =

Name Data type | Default value Comment
1 <@ ~ Input ~
2 4an Height Real B height cylindric tank in meter
3 4= Diameter Real diameter cylindric tank in meter 3
4 @n Filling_level Real filling level of liquid in meter
5 <@ > Output
6 |1 = ar Bool fault flag; fault == true
7 @@= Volume Real volume of liquid in the tank in liter
8 <@ ¥ InOut w
L . s |

CASE... FOR... WHILE..

OF... TODO.. DO. ten

1™

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 meter.
4 | cutput-parameter #Volume will be calculated in liter.
5 | In case of an error the fault flag output-parameter fer will be set TRUE
& | and the output-parameter #Volume will be -1.
7 |&n 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.
10 | %)
11 HIF #Diameter> 0 BND #Filling level>= 0 BND #Filling level<= #Height THEN
n §2: // no fault
5 5 | fer := FLLSE;
14 $volume := 8QR(#Diameter) / 4 * 2.14159 * $Filling level * 1000;
15 | ELSE
16 /f fault
i fer := TRUE;

iB #volume := -1;
15 | END_IF;
20

100%

Unrestricted ] Bt35 Il B AF & ALK E 118 . © Siemens AG 2017. £ fr AUH.
SCE_ZH_052-201 SCL_S7-1500_R1703.docx



SCE £:Il%k} | TIA Portal #5t 052-201, kA 09/2017 | #H=TLJ, DF FA

7.11 HEBAHREER

® $797F OBl ik ¥, WHA SN, (@7 0Bl® ¥)

mens - D:\00_TIA_Portal\052-201_startup_SCL_S7-1500:052-201_Startup_SCL_57-1500

| coleulate_vo_ | main

Poject Edit View Insert Online Options Tools Window Help . Totally Integrated Automation
CF (3 B saveproject 5 X ) X e 5 G B R coonline ¥ Gooffiine  J, [N 2 [[] PORTAL
Preiact iee i
Devices Optians
o T FecaaB =2 n =) | =] ]
Main > [ Favorites =
~ 1 052-201_Starup_SCL_57-1500 B = = Defeultvalue  Update inconsistent block calls — : =
11052-201 Starup, sCL57- [~] ame ats type ault ualue ~ | Basic instructions g
B Add new device 1 4 ~ Input ll * I name Desc...
i Devices & networks 2 @= Initial_call Bool = Initial call of this OB » [ Genenal =
~ [[{ CPU_1516F [CPU 1516F-3 PNIDP E Remanence Bool . =True, if remanent data are available LT » Kl Bitlogic operations %
[ Device c » [@] Timeroperations &
2 g:m &;‘59;05“15 v | 2=1 | T e =l | | ] » [43] Counter operations H
~g ram bloc} 5 =1 g i
ﬁidd o = s “NBif Fragrm Swees (Gyele) b » [3] Comparator operations
Syl ke | » [ Math functions ,3=
& Main [081] » E5l Move operations E“.
¥ Calculate_volume [FC1] ~  Network 1: Callof function *Calculate_Volume" » 5 Conversion operations -
@ Data_Tank[D81] » 5o I 3
i I fachroioaychiects ¥ This function calculates the volume of a liquid inside & tank.. & Program control operati..
’:ao Echnajogyobje » [ Word logic operations =
: E:\CE‘ma\ source files || e =| » &5 shiftand rotate u’_J
a ags Vo =
s n n g Legacy =4
» [ PLC data types ‘Calculate_Volume' 92cy 3
+ [ Watch and force tables | BEN 3
+ [ Online backups ., A
+ [ Traces DatsTankd; — |
8 proy dimensions.
EER RO A diameter | .
» (5, Device proxy data Diameter
= i alamns T "Data_Tank'.
& el It measured_data. measured_data < [0 ]
» U Local modules filling_level Volume — volume_liquid S i i i
sk Eormon @y e = ? | Extended instructions
» 5] Documentation settings g level EHD) | | Technology
» [@ Languages & resources <] [l ] [100% =] > | Communication
4 properties |74 Info @ | &l Diagnostics > | Optional packages
p g p packag:

=a]

= 4

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

Comment
(.4 Network 1: Call of function "Calculate_Volume™

Diameter and filling_level have to be assigned in meter
The volume will be calculated in liter

w This functicn calculates the volume of a liquid inside a tank.

%FC1

«——EN
<> Height

"Data_Tank".
dimensions.

diameter Diameter

‘Data_Tank".
measured_data.
filling_level
scal

Filling_level

"Calculate_Volume"

er—<?.m>

"Data_Tank".
measured_data.

Volume volume._liquid

ENOF—

< i

[2]
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® P RSH““er” F““height” .

L O |

z ==1 4 =0l = =]

[2]

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

Comment
Lomment

- Network 1: Call of function "Calculate_Wolume®

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

%FC1

“Calculate_Volume"
—EN
"Data_Tank".
dimensions.
height :
Height
< "Data_Tank".
"Data_Tank". fault_flags.
dimensions. calculate =
diameter _niameter ar|— volume
"Data_Tank". "Data_Tank".
measured_data. measured_data.
filling_level Volurne — velume_liquid
scal

ENO—

Filling level

[-]

(3] [100%

Al i

7.12 HwRFERIINE
® fih T O, FERTEEAE. SRR E IR R . 2 R R

(@ EFHh® = o K @ H svepot)

TiH -

T4 Siemens - D:\00_TIA_Portal\052-201_Startup_SCL_S7-15001052-201_Startup_SCL_S7-1500

4 Portal view =3 overview

| calculate vo.. | main
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Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
5F (N H saveproject & ¥ 52 2 X e i 50 G B R F coonine iF Goorfline fo [N 3¢ | 1] PORTAL
Project tree m 4 3
Download to device
Devices Options
e m i g = = = O =
i -X~) W S EE @B g e J= z
= H
et 2 T‘ g
~ _1052-201_Startup_SCL_S7-1500 ~ | Basic instructions E]
B Add newdevice = |zt il el e Name &
% Ssn"‘e;f‘ﬁ’::ﬁz‘i — > Network 1: Call offunction *Calculate_Volume" (2] C Gereal ol
- ) 7 Bit logi 3 )
T —  This function calculates the volume of a liquid inside a tank. | 2Bt logicopemtions =
Diameter and filling_level have to be assigned in meter _ | &l Timer operations 2
g Online & diagnestics The volume will be calculated in liter ~ | » 5l Counter operations =
P = —
] “?Qfambkx“ » [€] Comparator operations
"Adr! new block %ECT » [£] Math functions =
& Main [0B1] “Calculate_Volume® » [=] Move operations ‘:
& Calculate_Volume [FC1] » B4 Conversion operations |
e =
__ 8 Data_Tank DB1] EN » 5 Program control operati.f @
: ’:# Tethno\logy Db]e;lvs "Data_Tank'. » 4 word logic operations |
Extemal source files Gmensions: |s] » 55 shift and rotate -
» e Pctags gl i ] 100% | = e, v » g Legacy =
» [ PLC data types = - @
» [ Watch and force tables ‘Q. Properties H_\-.Infn y\lﬂ Diagnostics | E‘
4 :—lia Online backups | General y“ Crossreferences || Compile H Syntax ‘
» [ Traces R~ < i >
& Program info [ ) e — . - I - ]
» &, Device proxy data Compiling completed (emors: 0; wamings: 0) Extended instructio...
4 PLC alarms 1 Path DESUI?t-\UH : Goto |7 > | Technology
B Textlists E Compiling completed (errors: 0; wamnings: 0) : > |Communication
> | Details view <[ [ > | Optional packages
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7.13 BFEIHFAAARER

® {EFTTFM OBL Ik ibs o, Wabkibe,

Wil F & R ERROG @:EH C0aRT s §TH =

| O s |

Meonitoring onfoff ——

a =1 B A =al = qe]

* Block title: “Main Frogram Sweep (Cycle)” E
Comment
i Network 1: Call of function "Calculate_Volume”

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

%FC1
"Calculate_Volume"
EN i
12.0
"Data_Tank".
dimensions.
FALSE
35 "Data_Tank".
"Data_Tank". fault_flags.
dimensions. calculate_
diameter — piameter er|-- volume
0.0 0.0 B
"Data_Tank". "Data_Tank".
measured__data_ measured_data.
filling_level_ Volume — Yolume_liquid
scal _kiling_level ENO

® K5 N E KA E < Filling_level_scal ”  , Il i B .
( ® fidi““Filling_level_scal””® “#&fill” ¥ H ® #HliZHH ® fiAH 6.0 ® OK ® )

- MNetwork 1: Call of function “Calculate_Volume®
}» This function calculates the volume of a liquid inside a tank....
BFC1
"Calculate_Volume"
EN
12.0
"Data_Tank". =
dimensions.
height _ Height
FALSE
35 "Data_Tank".
"Data_Tank". fault_flags.
dimensions. calculate_
diameter —{piameter R - volume
6.0 5772672
"Data_Tank" "Data_Tank".
measured_data measured_data. =
filling_level | Volume — volume_liquid
38 i Filling_level ENOf—
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® 2 F B #H £ w N ZF , W R B B W b OB O® .
(® Aifi “HEA® “Hif]” 5 ® EHizHEH ® fit i 0.0 ® OK ® fif)

> Metwork 1: Call of function *Calculate_Volume®
» This function calculates the volume of a liquid inside a tank....
WFC1
"Calculate_Volume"
EN
12.0
"Data_Tank". =
dimensions.
TRUE
0.0 "Data_Tank".
"Data_Tank". fault_flags.
dimensions. calculate_
diameter —piameter er|— Volume
6.0 -10
"Data_Tank". "Data_Tank".
measurea_data, measured_data. L
filling_level_ Volume — volume_liquid
scal _killing_level ENO}—
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7.14 IR <“Calculate_ Volume” E#k

® i, AdeR K, G CITIR RIS SREI, 3T JF JF I 4% << Calculate_Volume 7 .
(® i3 ® I )

)_TIA_Portal\052-201

Project Edit View Inset Online Options Tools Window Help Totally Integrated Automation
f (% [ saveprojecr 3 Y FX e G MG E B coorline ¥ cooffine  fo IR 2 I} PORT,
Devices Options
S5O GEs wEAS e s & =
Bk Titestac vlCPLF operator panel
e SR Sl R S B ] o CPU_1516F [CPU1516F-3 PNIDP]
& Add new device & e B9 | e | A -
s Devices & networks ~ Block title: “Main Frogram Sweep Cyck): =] W RUN/STOP RUN
~ [ CPU_1516F [CPU 1516F-3 PN/D s Tl ERROR STOP &l
II¥ Device configuration 2
- e = MAINT MRES 2
%/ Online & diagnostics ~  Network 1: Call offunction "Calculate_Volume’ Ed
&
~ ' Program blocks b This function calculates the volume of a liguid inside a tank =
B Add newblock < [T} -
& Main [0B1] ST 1 ~ | call envi Li:’
B Calculate_Volume [FC1] “Calculate_Volume® Modify » i 1B
@ Data_Tank [DB1] Open = g
5 = Change ...
» [ Technology objects EN Open and monitor = =
» [} External source files == — L
» [ PLC tags y =R 5 =
» [ PLC data types Datar Tankc, Fl
dimensions. .
» 55l Watch and force tables height . ]
» [& Online backups —|Height [S:058
v (3 Traces - 5 ‘C_f”tc ~ | Breakpoints
e HrosiAm ud "Data_Tank". Tla: ¢ o o 1 ¢ 62 6=
; L;Lecwcle proxy data Ereraige. X Delete Del - o
alarms i ) Ena u
Textlists dametr — piameter qo i This device does not suppart breakpaints.
= Cross-reference information Shift+F11
» [l Local modules = Showovarla .
» [= online card data
» ;iammm data ;D Tanic.
= ~ - measured_data. U
» =]l Documentation settings filling_level, Volu
» i@ Languages & resources " scal 34 Insert network Ctri+R o =
—lFili ~
+ I Online ascens o Filinn._level B et s et 3 [~|~ | call hierarchy
fres = Insert empty box ShiftsF5 No call path available

> | Details view 1 Insert inp t culs
4 Portal view Overview |:= colcutate vo. | main _ Properties Alt+Enter

[

&

Call path: Main [0B1]

CASE... FOR... WHILE.

% |"or.. Topel| po... | ©-

1EI(*

2 [This function calculates the volume of a liguid inside a tank.

3 ut—-parameters fHeight, #Filling level and f§Diameter have to be assigned

4 parameter #Volume will be calculated in liter.

5 [In case of an error fault ut-parameter fer will be set TRUE

& |and the ot ut-parameter #Volume will be -1.

7 | An error occurs equal 0O

B |or the £illing level is less

S |the £illing level is greater height of the tank.

10 [ *)

11 HIF #Diameter> 0 AND $Filling level>= 0 AND #Filling level<= jHeight THEN ] Result FALSE

12 &

13 fer := FALSE;

14 $Volume := SQR(#Diameter) / 4 * 3.14159 * #Filling level * 1000; »

15 | ELSE

16 ’/

17 fer := TRUE; fer TRUE

18 $Volume := -1; #Volume -1.000000E+000
| END_IF;

Unrestricted ] Bt35 Il B AF & ALK E 118 . © Siemens AG 2017. £ fr AUH.
SCE_ZH_052-201 SCL_S7-1500_R1703.docx



SCE £:Il%k} | TIA Portal #5t 052-201, kA 09/2017 | #H=TLJ, DF FA

® WHPAHRAFL Y, ERENIFEATEHE. (®V)

v Result
#Diameter
#Filling level
#Filling level
#Height

fer
#Volume

FALSE
0.000000E+000
6.000000E+000
6.000000E+000
1.200000E+001

TRUE
-1.000000E+000

T4 Siemens - D:\00_TIA_Portal\052-201_Startup_SCL_57-15001052-201_Startup_SCL_57-1500

Project Edit View Insert Online Options Tools

Window  Help Totally Integrated Automation

CF [ H seveproiect & X H X N @

B MEE R S coonine ¥ coofine fp I 2 ] 1] PORTAL

Options

Dk EFEL CED (3 WEOd ST B = =
vTCPU operator panel H
i ) 55
Call path: Main [0B1] el cputster cPusisE3 PNIDE 22
r o e M RUN/STOP RUN 0
=\
= o emor s
11 FIF #Diameter> 0 AND #Filling level>= 0 AND #Filling level<= fHeight THEN |[W] Result FALSE RAAINT; —&
#Diameter 0.000000E+000 =
§Filling level | 6.000000E+000 ﬂhﬂgdge,\gdiw:w RUN ] =
$Filling level | 6. — SEA
fHeight 1.2000008+001 L~ can 3
Call path: Nain [OB1] E
S [ change.. L
LI
e
$er TRUE
#Volume ~1.000000E+000
[100% = e
| properties  [%iinfo [ Di putin ru
This device dees not support breakpoints.
> | call hierarchy

4 Portal view =3 Overview

|3 coicutate_vo |4 wain

nd “Data_Tank".di
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® A LA A R R R R 5

i

® Bl 1E K

Result
fDiameter
#Filling lewvel
#Filling level
fHeight

fer
#volume

fer
#Volume

Result
#Diameter
#Filling level
$Filling level
fHeight

fer

#Volume

fer
#volume

SCE #5314} | TIA Portal ¥k 052-201, kA< 09/2017 | #t#1I.)", DF FA

(® AT E ® Skl ® W3R

FALSE
0.000000E+000

@® Automatic
Cirlax ) Decimal
Cribee () Hexadecimal
Y (@] Floating-point

Display format »

M cut
& copy
g Paste

¥ Delete Del

OB1 W [ B 14 &= ¥ % | £

TRUE
-1.000000E+000

FALSE

0.0
6-000000E+000
6.000000E+000
1.200000E+001

TRUE
=1.000000E+000

35 K, LAWK IF 2y SCH A g B .

( ® 1771 OB1 ® # HAR{EMIE 3.5 K ® TP %0

052-201_Startup SCL S7-1500 » ‘CPU_1516F [CPU 1516F-3 PN/DP] * Program blocks * Calculate Volume [FC1]

St B EFNE RS cEEdl s Bl AT B =
Block erface
Call path: Main [0B1] |
e G Tooe. Do
10 %) -~
11 HIF #Diameter> 0 AND #Filling level>= 0 AND §Filling level<= §Height THEN li‘ Result TRUE |
#Diameter AEs
#Filling level 6.0
#Filling_level 6.0
#$Height 1z2.0
14 // '
13 fer := FALSE; fer FALSE
14 #volume := SQR(¥Diameter) / 4 * 3.14159 * §Filling level * 1000; ] #volums 57726.72
15 |ELSE
16 £
7 fer := TRUE; fer
ig #volume := -1; #volums
1% |END TF;
20 v
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7.15 TR H pIhERY

® fRa MBI H AT, AT ® ‘HH T® CHPIEFEEA L o TR R

ISR, FEORAF I SCIE#% 3K < TIA Portal ITH 944"

J9F4 ® SCE_DE_052-201 Startup SCL_S7-1500... ® {£77)

(® TWH ® 34 ® TIA Portal i H

1"»} Siemen s - D:N00_TIA_Portal\052-201_Startup_SCL_57-15001052-201_5tartup_SCL_57-1500

Project |Edit View Insert Online Options Tools Window Help

¥ L3 Technology objecs =
» External source files

» [ PLC tags

11 OIF #Diameter> 0

AND #Filling level>= O AND #Filling level<= §Height T

¢t [F ... THEN ... ELSE ...
¢t |F ... THEN ...ELSIF ...

i Totally Integrated Automation
ENM“ Drci: T IN G IR ¥ Goonline (¥ Gooffine | B> M 1M 2¢  []) PORTAL
H [ open... Ctri+0 .
Migrate project... ..500 » CPU_1516F [CPU 1516F-3 PN/DP] * Program blocks * Calculate Volume [FC1]
Close CtreW Options
H save ciles | | = = sFaENLEY FGQd & B o &
Save as... CtrlShiftss = :
b |Fa\mntes
Delete project... CtE | (o i s 5
i 2| v insimvclions
Retrieve... Rl
[~ ] » o1 Bitlogic operations m
W Card ReaderlUSE memory 4 volume of a liguid inside a tank. » [ Timer operations %I
T Memory card file 4 §Filling level and #Diam be assi | » [ Counteroperations 2
porade L ill be calculated in liter. » [<] Comparator operations | =5
& Frint.. CtilsP ¥ » [£] Math functions
S Print preview... » [ Move operations _@
» Bl C t
D400_T..1052-201_Startup_SCL_57-1500 =L omERonope o =
¥ 50 Program control operations. ;
Exit sat IF ... THEN ... -
Ll
E
5
2
=
H

=2 Ovenview | = calcutate vo _ Ja wsin

4 Portal view

- 12 /7 Sct CASE ... OF ...
> ;_-g PLC data types 13 fer := FALSE; sat FOR..TO...DO ..
4 ;é_aWﬂ'Ehanﬂ force tables 14 #Volume := SQR(#Diameter) / 4 * 3.14155 * $Filling_level * 1000; || 50 FOR . TO oo BY . DO ...
3 ::, Online backups 15 | ELSE 5CL WHILE ... DO ...
» [ Traces 16 /7 = sct REPEAT ... UNTIL ...
#j Program info 17 for := TRUE: B T ——— =2 sat CONTINUE o
§ I s pcy i a i ] [3] [row 1 e e -
4 PLC alarms & e - . < i >‘.
= |g Properties HA..Infn HE Diagnostics | » | Extended insTuCtions
» [ Local modules || General | cCrossreferences | compile | syntax | o cihinckooy
e -
: ;}nCummnndata . e @mbhcwa\\messa s |52} > | Communication
> | Details view > | Optional packages

PU_1516F terminated.

Eiiipy

1 G R, TCEHRGER

2 INEREh, et GE RS

iz 5% (Diameter = 0.0)
3 kB, Ar& Volume = -1
gk, ArE<<er’”’= TRUE

4 #ZE8.. Volume =0

iz H % (Diameter = 3.5, Filling_level_scal = 0)

gE . ApE<“er’”= FALSE

PEHEH 0 (Filling_level_scal = 6.0)
5 259, Volume = 57726.72
iR A ““er’”= FALSE

PEHEE 0 (Filling_level_scal = 12.0)
6 453, Volume = 115453.4
gE. AZEi<<er””= FALSE

7 #E 8. Volume = -1

EHIEH % (Filing_level_scal = 14.0)

L. AAE““er””= TRUE

8 T H R A
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9.2
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Zi
1% - 4]

ARERIHOREXS IR BT ARl N AR IEAME . RN BIESS “ 17
7 HORE I AR AR S AL, B I ek B R A AR T

ARSI, IZMRECE AR bR id“<er” WA TRUE, 2% <<Analog_scal” 45 R ANE.
RS “mx” PMFEHET““mn” , EFHRiE.

ZER LS U S HL

Input BEAR | ER
Analog_per INT AN A AUME, 7E O - 27648 2 |H]
mXx REAL ks R s E
mn REAL ks R e ME
Output
er BOOL HriRids, TER =0, fiR=1
BEPME, 7E mn - mx Z[A]
Analog_scal REAL
HiRRET =0

SERAEALI R B 2 5

#filling_le vel_per

#filling_le vel_scal =
27648

- (#mX - #mn) +#mn

ARGR SRS T BAUAE 5 o LAIURE XS BL P (s A B A PLC A2 FI1R .

R R | Huht bary

Bl INT %EW64 | ¥ifii, 7£0-27648 X [H]
)
BAETE A EPATIES !
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9.3 KEBEHE-43

w5 iR I
1 CUB R ERE N PLC & FIE H
2 FC mi%: C.I%“=Scaling””

3 EYPE AN

4 L4 AE BRI L

5 C¥ % “Scaling” #fi A\ OB1 4% 1

6 CERMAAL &

7 CLIE R AL &

8 HmiERT, THIRYER

9 I, THRYE R
YIBIEAME BN E

10 2. Filling_level_scal =0
ZER: er=FALSE
YIS EAMA By 27648

11 2. Filling_level _scal =12.0
2t R. er=FALSE
YIS EAME ¥y 13824

12 1. Filling_level_scal = 6.0
ZER: er=FALSE
EHliEHE (mx=0.0)

13 2. Filling_level_scal =0
gh. AP E er=TRUE

14 T H A
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10. EZHXRER

FEHAT AT IREIERER L2 2O, T B E SAE 0TS, Bln: AT 1d6m . U8 208, NHITE
Foo T R E T A A, B T

www.siemens.com/sce/s7-1500
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