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® ofA dlole F9, 27]gk 2 Ay} oA ofefoll EH 1 o] 5& AH I

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
| 4@ ¥ Static
2 ﬂlL' d\'mensigns .\Struct E M =] =2 [
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 0 W @ E\ [=| range 0..12.0
8 @1 = volume_liquid Real =l =l ™ M in liter
9 4= v fault flags Struct D E g @
10 @ s celculate_volume  Bool false =] = = (=] fault == true
i1 <@ = scaling Bool false =l = = =] fault==true
[< [ | >
7.4 *“Calculate Volume” F4 AA
® olAl FAE F/heka ol 52 A dloj S A,
t 11 7
( ® Add new block ® .. ® “Calculate_Volume” ® SCL ® OK)
Add new block X
Name:
| Calculate_Volume |
Language: | SCL |v]
% Number: —ﬂ
Organization (O Menual
block :
(=) Automatic
t Description:
. Functions are code blocks or subroutines without dedicated memory.
Function block
3
Function
Lot
Data block
more...
> | Additional information
[¥] Add new and open | oK || concel |
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e DA, -‘.:_@8! ¢ G 0B 0B s T (= 4E =
Calculate_Volume

Name Data type Default value Comment
<4 ¥ Input
< v Output

[ ] <Add news
<4l ¥ InOut

41:
|!I-
r‘
=
£
x
%o
g
g
W
o
{

fe=)

¥ Temp
. R

Constant

= D 0 N O W B W N =

gg & @
4

L <Add new>
Return
Calculate_Volume Void

i
£ CASE... FOR... WHILE..

OF... TODO.. DO... {*..*) REGION

® s 9=Y v HE A FY T (® Name ® Data type ® Comment)

051_201_SCL_S57-1200 » CPU_1214C [CPU 1214C DUDCDC] » Program blocks » Calculate_Volume [FC1]

g p i, Ef@rFEceasd sl LS Fad &0 & =
Calculate_Volume
Name Data type Default value Comrment
1 < > Input
2 @n Diameter Real diameter cylindric tank in meter
3 4a-ne Filling_level Real filling level of liquid in meter
4 [ <A ew>
5 g ¥ Output
6 4= Volume Real _E'_‘ _‘.-Dlume cfliguid in the tank in liter )
7 ] <Add new>
8 <4 ¥ InOut
9 L] Add
10 @ ¥~ Temp
11 = <Add news
12 4@ ~ Constant
13 - <Add new
i4 1 ¥ Return
15 €1 = Calculate_Volume Void
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7.6

“Calculate_Volume” 34 X217

Calculate_Volume
Name Data type Default value Comment

1 41~ Input
2 4= Diameter Real diameter cylindric tank in meter
3 @-n» Filling_level Real filling level of liquid in meter
4 - <Add ne
5 40 ¥ Output
6 4] = Volume Real volume ofliquid in the tank in liter

= i

<] >
| -

i [ORSE TR, [WHILE (o, o) necion
3 ] := SQR(#Diameter) / 4 * 3.14159 * #Filling level * 1000;

=
F/E

0

Save project )
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Project tree K A
Devices Options
s P 6, SEatpECoER =S caalsPFad &7 5| "OE H
Calculate_Volume > ‘ngo[i(gg 5
- 1_201 74 e i )
13 051201 sc_s7-1200 [~ Name Data type Default value Comment s J P s
¢ Add new device 1 @~ Input S -
ame
By Devices & networks 2 @ Diameter Real diameter cylindric tank in meter = = L
- 5 » L Bitlogic operations
~ [/§ CPU_1214C [CPU 1214C DU/DGIDC] 3 las Filling_level Real filling level of liquid in meter = ol
8 » (@] Timer operations =
[I¥ Device configuration 7] . e l : -
—— » 43| Counter operations “
@/ Online & diagnostics 5 l@ v Output 2 g &
- - S » [¢] Comparator operations |2
~ gl Program blocks =ls @@=~ Volume Real = volume ofliquid in the tank in liter P
> - =l » (%] Math functions
B Add new block 7 Rl [v]* & ] L
2] M | [3] | = tove cperetions =
& Nein [0B1] L A & =
2 Calculate_Volume [FC1] - » IS Commrsionopemsions |5y
= CASE... FOR... WHILE.. ., , 5 =
@ Dsta_Tank [DB1] r (O O [YEo- €y xeaion » L.:] Prwgram-;untw\ v.peratl,. -
IR T _— . » [68] word logic operations
L gy obj 1 4#Volume := SQR(#Diameter) / 4 * 3.14159 * #Fill » B shiftand rotate .
» g} External source files = 2 ]
» (@ PLCtags c
- 5
» (g PLC data types 3 — H]
» 53 Watch and force tables <] il ] [>] [1oo% = 5
» & Online backups | Properties  |*}Info | &) Diagnostics
Ly ;2 T'“F‘ = ‘ General {) H Cross-references ‘l Compile H Energy Suite ” Syntax i =
» [, Device proxydata —
8} Program info ][]0 [show s messages I=]
E] PLC alarm text lists Compiling finished (errors: 0; warnings: 0)
» [ Local modules ! Path Description Goto 7 <] il ] >
» i Ungrouped devices ~ Program blocks s o [als [Extended instructions
» F‘i Common data Calculate_Volume (FC1) Block ‘ufas successfully compiled. A =
[Z]) Documentation settings Compiling finished (errors: 0; warnings: 0) 29y
e v |2 | Communication
> | Details view <[ ] > > | Optional packages

4 Portal view

| @ pata_Tank (.. | colculate vo...

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

‘ General y‘[ Cross-references

H Compile H Energy Suite |

[+]

@‘E|@‘ ‘ Show all messages
Compiling finished (errors: 0; warnings:

i Path

@  ~ Programblocks

V] Calculate_Volume (FC1)

9

<]

0}

Description Goto |7
Ta

Block was successfully compiled. ”

Compiling finished (errors: 0; warnings: 0)

[ ]

0

[3]

[<] [m
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7.7 “Main [OB1]” QALto]Ao] A B2 x2 777
LAYl A o) 8% “Main [0B1]”
x2agy AoE Az Y
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= tho]o] 131 (FBD) &=
£ ZddA “Main

BUT
M
Ho
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re
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u
L
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(® CPU_1516F[CPU 1516F-3 PN/DP] ® Program blocks ® Main [OB1] ® Switch
programming language ® FBD)
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W6 BEB =l G &5

& =1 4 -0l = A-]

v Block title: “Main Program Sweep (Cycle)” 7
Comment
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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® PG/PC interface A ¥ ® subnet A ¥ ® start search ® Load

Extended download to device

Configured access nodes of "CPU_1214C"

Slot
1X1

Device
CPU_1214C

Device type
CPU 1214C DCID...

Type of the PGIPCinterface:
PGIPC interface:

Connection to interface/subnet:

Select target device:

Type Address Subnet
PNIE 192.168.0.1 PNIE_1
|R_PNIE [+]

[Bintai(ﬁ) Ethernet Connection (4) 1219-LM

BIGIE

Direct at slot "1 X1

[=] ©

[-®

i Show all compatible devices

<

[~ Flash LED

Online status information:

= Connection established to the device with address 192.168.0.1.

€) scancompleted. 1 compatible devices of 1 accessible devices found.
12 Retrieving device information...

Scan and information retrieval completed.

Device Device type Interface type Address Target device
CPU_1214C CPU 1214CDCID... PNIE 192.168.0.1 CPU_1214C
= = FHNIE Access address =

rtsearch

"] pisplay only error messages

(Al
=]

(v

[ toad 1]

Cancel ]
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X
9 Check before loading
Status || Target Message Action
Ml @ -~ crui21ac Ready for loading.
1 » Protection Protection from unauthorized access
a » Stop modules The modules are stopped for downloading to device. Stop all
(] » Device configurati... Delete and replace system data in target Downlead to device
] » Software Download software to device Consistent download
9 » Additional inform_. There are differences between the settings for the projectand the B Overwrite all
(] Text libraries Download all alarm texts and text list texts Consistent download
<] 1] B
—rr——
inish ‘ ! Load i [ Cancel i

® Finish

Load results ES
9 Status and actions after downloading to device
Status |} Target Message Action
3 @ -~ cruiiziac Downloading to device completed without error.
! » Start modul Start modules after d loading to device. M sweral
<] [ >
[ Finish 1 | 08¢ | I cancel |
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s, E0Em e @@l gl G &7 G =
e - Monitoring onloff
& >=1 A4 =ol = =]
¥  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
w1
“Calculate_Volume™
EN E
35
*Data_Tank"
dimensions
diemeter —piameter
0.0 0.0
“Data_Tank". “Data_Tank".
measured_data measured_data.
filling_level_ Volume — volume_liquid
seal —Filling_level ENOf—
Co—T v
100% = e e
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(® “Filling_level_scal”S vl$-2= 8% HEOSZ F¥ ® “Modify” " ® Modify

operand...)
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Ctrl+F3
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Operand:
Modify value: [6.0
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|'Data_'lhnk‘measured_data.illimj Data type:

[ e
Monitor » if
& 3= {7 Display format »
- Network | Define tag... Crrl+Shift+l
T hineEa Rename tag Crrl+Shift+T Lk
Diametera Rewire tag... Ctrl+Shift+P )
The vol
T M T Ctrl+X
g Copy Ctrl+C
(5 Paste Ctrl+V
% Delete Del
Go to »
" Cross-reference information  Shift+F11
Data_|
dimen it insert network Crrl+R
dia Insert STL network
Insert SCL network
@ Insert empty box Shift+F5 Bl
IR S e "Data_Tank".
Properties Alt+Enter N5 B '.’—d.a o
volume_liquid
ENO

Ikenl

| Floating-peint number

1]
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® A7} &ukEA AAFEY

051_201_SCL_S§7-1200 » CPU_1214C [CPU 1214C DOUDUDC] » Program blocks » Main [0B1]

W L, EREP@r G HF CdaEB s G &6 D

& =0 7 4 = = A:]

w Block title: "Main Program Sweep (Cycle)”

¥  Network 1: Call of function "Calculate_Volume”™

The volume will be calculated in liter

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

TFC
“Calculate_Volume®
—EN
3
"Data_Tank".
dimensions.

diameter — piameter

6.0
"Data_Tank™.
measured_data.

scal ]

Filling_level

57726.71
"Data_Tank".
measured_data.

filling_level_ Volume — volume_liquid
ENO—

7.10 *“Calculate Volume” A

® “Calculate_Volume” 342

oo
=9 v S Ay oh

ey

~
e

Qe o] 2ol A BE vk 9 EE WEOR Tl

(® “Calculate_Volume” €7] ® 8 5 & v}~ Q&% HESE S8 ® Insert row)

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

- X

Calculate_Volume

FF B L EEIB BB (=

Name Data type Default va.. Comment

1 <a ;-_i-r1put
2 4=  Diameter Resl
3 @= Filling_level Real

diameter cylindric tank in meter
filling level of liquid in meter

-‘_-;5; Add row

¥ cut Cerl+X

| 5 Copy Ctrl+C
:"T;! Paste CerleV
[ ¥ Delete Del
Rename F2

Update interface

Go to next point of use Ctrl+Shift+G

Go to definition Ctrl+Shift+D
3'(J Cross-references F11
3@ Cross—reference information Shift+F11

volume of liquid in the tank in liter

* 3.14159 * #Filling_ level * 1000;
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® wlolE 4 BOOL % AW} 37 sekrlE “er’ & AT

. » CPU_1214C [CPU 1214C DU/DUDC] » Program blocks » Calculate_Volume [FC1] - X

F D 8, EBAtH AR =R GEads Fad o
Calculate_Volume
Name Data type Default va.. Comment

| 4 v Input -
2 @n Diameter Real diameter cylindric tank in meter ™
3 g@n Filling_level Real filling level of liquid in meter il
4 <] « Output

5 4= er Bool ) [fauFt flag; fault ==true j

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

® #Z2 GAE wet deold 79 Real B A3 3 “Height” Bl 15 F7H Ut}

FF 2 L, EFarBCcER =P eEan:s Fad’ 3
Calculate_Volume
Name Data type Default va.. Comment
1 4@ ¥ Input -~
2 @-n Height Real 'E [ height cyfindric tank in meter
3 4. Diameter Real diameter cylindric tank in meter 1=
4 q@n Filling_level Real filling level of liquid in meter i
5 4@ ¥ Output
& @= er Bool foult flag; fault ==true
7 4w Volume Real volume of liquid in the tank in liter
® ¢ oE 7lE WEe] ‘Teag) Ale] A4elA “IF.L.THEN...ELSE” Ao o.=

ol 5§yt
@®%E ® 7] ¥% ® 2271 Ao} A4k ® “IF..THEN...ELSE”)

Options Bl
[ g
=
= 8
> | Favorites a
| = = 3
~ | Basic instructions 2
Name
» 5] Bit logic operations -~ 'ﬁ
S > Lad
» @] Timer operations =
» [+ Counter operations a
=4 P &
» [ <] Comparator cperations 4 ‘g
+ [£] Math functions 1
» | Move operations '?
» B Conversion operations o
~ 3# Program control operati.. i
seL IF .. THEN ... M
sa IF . THEN . ELSE .. =
so lF THEMN FISIF u'l
§ Branch conditionally E
SUe AL e O o g
s FOR...TO ... DO ... s
sa FOR..T0 ..BY..DO.. ... |&
st WHILE .. DO ... M |
sct REPEAT .. UNTIL ...
st CONTINUE
sa EXIT R R

w5 Al H R&D 7] o A o] Aol = Al gho] ¢l Tl © Siemens AG 2018. All rights reserved.
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“IF.. THEN...ELSE”

(® “IF...THEN...ELSE” ® &°Jt} &7])
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Tools Window Help
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% 0

it [ & Goonline §¥ Gooffine Sy [N [ X

ogram blo a

=

Totally Integrated Automation
PORTAL

Options

= [ ] 051_201_SCL_S7-1200
B Add new device
gh Devices & networks
~ [ cpu_1214C [CPU 1214C DEPD...
Y Device configuration
%] Online & diagnostics
v rﬂ. Program blocks
ﬁ“ Add new block
@ MeinoBi]
4 Calculate_Volume [FC1]
@ Data_Tank [DB1]
» [ Technology objects
» @ External source files
» L@ PLCtags
[ PLC data types
[53 Watch and force tables

v -

== B 6, =BG
Calculate_Volume
Name

[5]

¥ Input

(3]
&l

@ N R W

.
.
s
-
.

~BpLAbAAR

Height

Diameter

Filling_level
Qutput

er

Volume
InQut

Bl =sd (=

Data type Default va..

SRy

Comment

T

i

[ Rgm|

> |Favorites

¥ | Basic instructions

suoIsNISY

&

height cylindric tank in meter
diameter cylindric tank in meter
filling level of liquid in meter

O

faultflag; fault == true

volume ofliquid in the tank in liter |
v

B

Name

» [ Bitlogic operations

» [@) Timer operations

» [ Counter operations

» [¢] Comparater operations
»

»

]
Bupse] (= |

[ £] Math functions
[ Move operations
» B Conversicn operations

<| il

CASE... FOR... WHILE.

I SO TODG. DO () REGION

v 5 Program control operati...
scu IF .. THEN ...
sa IF ... THEN ... ELSE ...

v ‘ Details view

Name

Address

<] [ ]

e := SQR(#Diameter

/ 4 * 3.14159 * #Fillim

[3] [100%

g_level * 10007

W=

sa [F...THEN ... ELSIF ...
sa CASE ...OF ...
sc FOR..T0...DO ...

sa WHILE .. DO

sc REPEAT .. UNTIL ...
sc. CONTINUE

sa EXIT

|g Properties

E"_l,‘. Info i) V % Diagnostics

| General y‘l Cross-references

‘l Compile ‘l Energy Suite

H Syntax ‘

GO
L]

<[

s FOR..TO ..BY ..DO.. ..

5]

saueiq] Eﬂ syse| kiwil!]

|

> | Extended instructions

> | Technology

@m [show all messages

[+

4 Portal view

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

> i Communication

» | Optional packages

= B 0 =EF

Q| g

[ I i
CASE... FOR.. WHILE.. .. ,
IF.. of.. Topo. po.. Lo REGION

1 #Volume := SQR(#Diameter) / 4 * 3.14159 * #Filling level * 1000;
2 THEN
3 nt section IF
4
L ELSE
& |END_IF;

" g

*
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® A& A3 FAISHILELSE ool Sl Al EEs YT (® 4F B4 ® Eoft ¥ 7))

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

CASE... FOR...

1 o SO L I U R 8]
m
1
Ly
m

END_IF;

T

OF... TODO.. DO...

'/ Statement section IF

/ Statement section ELSE

..+7-1200 » CPU_1214C [CPU 1214C DUDCUDC] » Program blocks » Calculate_Volume [FC1] — @ B X

WHEE.. (*...*) REGION

L

=@ 22 =P aaBaeFad &2 o

e CASE... FOR...

OF.. TODO.. DO...

| I i

WHILE.. («..4) REGION

S ST T S TN

T

-JIF condition THEN

-

w g

/ 4 * 3.14159 * #Filling level * 1000;

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

S — m [G7] & o - e =T . Sk
S D b, E@atR a3 caaL s Fad &7 o
— .|. L, i |
CASE... FOR... WHLE.. ,, .
IF.. OF.. TODO. 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;
4 9 | END_IF;
B 10
-

w5 Al H R&D 7] o A o] Aol = Al gho] ¢l Tl © Siemens AG 2018. All rights reserved.
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® B5 4WoR “()'E Agd Fsm @ MYoR /S ASd
3

@ Y12 A5 25 49 St @ W 12 %

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

16014 &A™ F7h)

Z7h .

- i X

oo e l,,:‘-;"@ﬂz

legaasg cIsaN s Fad &2 o

and the ume will be -1.

o

utput-parameter

-J

An error o

8 |or the filling level is less than 0 or
9 |the filling level is greater than the height

ccurs if the diameter is less than

< i

Calculate_Volume
Marme Data type Default va.. Comment |
1 4 ™ Input b
2 40w  Height Real height cylindric tank in meter E
3 4w Diameter Real diameter cylindric tank in meter e
4 @n» Filling_level Real filling level of liquid in meter
5 < ¥ Output
6 = er Bool fault flag; fault == true
7 ] m. Volume Real volume of liquid in the tank in liter E
(<] il B
i e !
e (r i) o (%) (REGION
L Ei*
2 | This function calculates the volume of a liquid inside a tank.
3 | Input-parameters ight, #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 #er will be set TRUE

or equal 0

of the tank.

10 | *)

11 HIF #Diameter > O AND #Filling level >= 0 RAND #Filling level <= #Height THEN
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;

20

[3] [100% I
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Totally Integrated Automation
PO

@ Doto_Tank (. | Calculate Vo |48 Main (081)

|
|
| 4 Portal view 72 Overview
I

051_201_SCL_S7-1200

i Cf 3 | saveproject & ¥ 2 X0 D EEBR F coonline F cootiine fo AW S 11° RTAL
Project tree o 4
Devices Options
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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
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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 output-parameter #er will be set TRUE
€ |and the output-parameter #Velume will be -1.
7 | An error occura if the diameter is lesa than or equal 0
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9 | the filling level is greater than the height of the tank.
ER 10 | +)
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2 JH // no fault
13 #er := FALSE; #er
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