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Global Data Blocks for the
SIMATIC S7-1200

1 Goal

In this chapter, you will become acquainted with the use of global data blocks for the SIMATIC
S7-1200 with the TIA Portal programming tool.

The module explains the structure and creation of and access to global data blocks for the
SIMATIC S7-1200. It also shows the steps for creating a global data block in the TIA Portal and
for accessing this data in the program with read and write access.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

2 Prerequisite

This chapter builds on the chapter Analog Values with the SIMATIC S7 CPU1214C DC/DC/DC.
You can use the following project for this chapter, for example: "SCE_EN_031-
500_Analog_Values_S7-1200.zap14“.
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Required hardware and software

Engineering  station: requirements include hardware and operating system
(for additional information, see Readme on the TIA Portal Installation DVDs)

SIMATIC STEP 7 Basic software in TIA Portal — as of V14 SP1

SIMATIC S7-1200 controller, e.g. CPU 1214C DC/DC/DC with ANALOG OUTPUT SB1232
signal board, 1 AO — Firmware as of V4.2.1

Note: The digital inputs and analog inputs and outputs should be fed out to a control panel.

Ethernet connection between engineering station and controller

¢ — 2 SIMATIC STEP 7

. . . Basic (TIA Portal) as of
1 Engineering station V14 SP1

4 Ethernet connection

99T 9Ty Ty
99T Y YT Y

3 SIMATIC S7-1200 controller Control panel

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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4  Theory

4.1 Datablocks

In contrast to logic blocks, data blocks contain no instructions. Rather, they serve as memory for
user data.

Data blocks thus contain variable data that is used by the user program. You can define the
structure of global data blocks as required.

Global data blocks store data that can be used by all other blocks (see Figure 1). Only the
associated function block should access instance data blocks. The maximum size of data blocks
varies depending on the utilized CPU.

Function_10

Global DB
(DB_Global)

Access for all blocks

Function_11

Function_ Instance DB Access only for
block_12 (DB_Instance) Function data block 12

Figure 1: Difference between global DB and instance DB.
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Application examples for global data blocks are:

— Saving of information about a storage system. "Which product is located where?"

— Saving of recipes for particular products.

The data in data blocks is stored retentively in most cases. This data is then retained in the event

of a power failure or after a STOP/START of the CPU.

Data types of the SIMATIC S7-1200

The SIMATIC S7-1200 has many different data types for representing different numerical

formats. A list of some of the elementary data types is given below.

Data type | Size (bits) | Range Example of constant entry
Bool 1 Otol TRUE, FALSE, O, 1
Byte 8 16#00 to 16#FF 16#12, 16#AB
Word 16 16#0000 to 16#FFFF 16#ABCD, 16#0001
DWord 32 16#00000000 to 16#FFFFFFFF 16#02468ACE
Char 8 16#00 to 16#FF ‘AT, '@
Sint 8 -128 to 127 123,-123
Int 16 -32,768 to 32,767 123, -123
Dint 32 -2,147,483,648 to 2,147,483,647 123, -123
usSint 8 0 to 255 123
Ulnt 16 0 to 65,535 123
UDInt 32 0 to 4,294,967,295 123
Real 32 +/-1.18 x 10 *to +/-3.40 x 10 *° 123.456, -3.4, 1.2E+12
3.4E-3
LReal 64 +/-2.23x 10 ® to +/-1.79 x 10 °* | 12345.123456789
-1.2E+40
Time 32 T#-24d_20h_31 m_23s_648ms T#5m_30s
to T#24d_20h_31 m_23s_647ms 5#-2d
Saved as: -2,147,483,648 ms T#1d_2h_15m_30x_45ms
to +2,147,483,647 ms
String Variable 0 to 254 characters in byte size '‘ABC'
Array With arrays, data of a uniform data
type is arranged one after the other
and addressed consecutively in the
address area. The properties of
each array element are identical
and are configured in the array tag.
Struct The STRUCT data type represents

a data structure that consists of a
fixed number of components of

different data types. Components
of STRUCT or ARRAY data type
can also be nested in a structure.

For other data types, refer to the
online help.
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Optimized blocks

S7-1200 controllers have optimized data storage. In optimized blocks all tags are automatically
sorted based on their data type. The sorting ensures that data gaps between the tags are
minimized and the tags are stored in a manner that optimizes their access by the controller.

— The tags are always accessed as fast as possible because the file storage by the system is
optimized and is independent of the declaration.

— There is no danger of inconsistencies due to incorrect, absolute accesses because symbolic
access is generally used.

— Declaration changes do not result in access errors because accesses by process
visualization systems, for example, occur symbolically.

— Individual tags can be selectively defined as retentive.

— No settings are needed or possible in the instance data block. Everything will be set in the
assigned FB (e.g., retentivity).

— Memory reserves in the data block enable changes to be made without loss of actual values
(download without reinitialization).

Downloading without reinitialization

To enable the subsequent editing of user programs that are already running in a CPU, the S7-
1200 controllers support the option of expanding the interfaces of optimized function or data
blocks during operation. You can download the modified blocks without switching the controller to
STOP mode and without affecting the actual values of previously downloaded tags.

Figure 2: Download without reinitialization

The following steps can be performed while the controller is in RUN mode:

1. Activate "Download without reinitialization"

2. Insert newly defined tags in an existing block

3. Download expanded block to the controller

The newly defined tags are initialized. The existing tags retain their current value.

Prerequisite: a memory reserve must have been defined for the block beforehand and the block
with this memory reserve must have downloaded to the CPU.
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Task

In this chapter, the program from chapter "SCE_EN_031-500 Analog Values_S7-1200* will be
expanded to include a data block that centrally provides the parameters for the two functions
"MOTOR_SPEEDCONTROL" [FC10] and "MOTOR_ SPEEDMONITORING" [FC11].

Planning

The data management and setpoint setting for the "MOTOR_SPEEDCONTROL" [FC10] and
"MOTOR_SPEEDMONITORING" [FC11] functions will be carried out using the global data block
"SPEED_MOTOR" [DB2].

This will be added to the "031-500_Analog_Values_S7-1200" project. This project must be
retrieved from the archive beforehand.

In the "Main" [OB1] organization block, the two functions "MOTOR_SPEEDCONTROL" [FC10]
and "MOTOR_SPEEDMONITORING" [FC11] must then be connected with the tags from global
data block "SPEED_MOTOR" [DB2].

Global data block for speed control and speed monitoring of the
motor
Speed setpoint and actual speed value will be created in Real data format (32-bit floating-point

number) as the first tags in the "SPEED_MOTOR" [DB2] data block. The speed setpoint is
thereby given the start value + 10 rpm.

A structure (Struct) 'Positive_Speed' will then be created for monitoring the positive speed limits.

This structure contains the 2 tags 'Threshold_Error' (start value + 15 rpm) and 'Threshold_
Warning' (start value + 10 rpm) in Real data format (32-bit floating-point number) and the 2 tags
‘Error' and 'Warning' in Bool data format (binary number).

The structure (Struct) 'Positive_Speed' will then be inserted again as a copy and renamed to
'Negative_Speed' for monitoring the negative speed limits.

The 'Threshold_Error' tag is given the start value - 16 rpm and the 'Threshold_Warning' tag the
start value - 14 rpm.

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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6.2 Technology diagram

Here you see the technology diagram for the task.

Sortieranlage/ Sorting station

Rutsche/Slide

-B6

Metall/
metal -B7
> Forderband/Conveyor [:.

Zusétzliche Werte
Additional values

Plastik/
plastic

Switches of sorting station

-P1 einfon

j -Q0 Hauptschalter/Main switch

-P4 aktivierl/active

E -A1 NOTHALT/Emergency stop

-P2 Handimanual -P3 Auto/auto
__ -SO Betriebsart/operating mode

__ -S1 Start/start

__ -S2 Stopp/stop

-B9 externer Stellwert Drehzahl/
? external manipulated value speed
m B2 5.0 U/min (rpm)
-B3 Motor aktiv/ M4
motor active -U1 Stellwert Drehzahl/
-B8 Istwert Drehzahl/ 5.0 Ufmin (rpm) W 51 manipulated value speed
actual value speed Ufinie (epes]
1.0 mfs
Figure 3: Technology diagram
Schalter der Sortieranlage Automatikbetrieb Handbetrieb / Manual mode

Automatic mode:

-P5 geslartel/started

-53 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-S4 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards
-P7 ausgefahren/extended

-S6 Zylinder -M4 ausfahren/
cylinder -M4 extend

-S5 Zylinder -M4 einfahren/
cylinder -M4 retract

-P6 eingefahreniretracted

Figure 4: Control panel
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6.3 Reference list

The following signals are required as global operands for this task.

DI Type Identifier Function NC/NO
0.0 BOOL -Al Return signal emergency stop OK NC
0.1 BOOL -KO Main switch "ON" NO

) Manual =0
10.2 BOOL -S0 Mode selector manual (0)/ automatic (1)
Auto =1
10.3 BOOL -S1 Pushbutton automatic start NO
10.4 BOOL -S2 Pushbutton automatic stop NC
10.5 BOOL -B1 Sensor cylinder -M4 retracted NO
1.0 BOOL -B4 Sensor part at slide NO
1.3 BOOL -B7 Sensor part at end of conveyor NO
W64 BOOL B8 Sensor actual value speed of the motor +/-10V
corresponds to +/- 50 rpm

DO Type Identifier Function

Q0.2 BOOL -Q3 Conveyor motor -M1 variable speed
QW 64 BOOL U1 Manipulated value speed of the motor in 2

directions +/- 10V corresponds to +/- 50 rpm

Legend for reference list

DI Digital Input DO Digital Output
Al Analog Input AO Analog Output
I Input Q Output

NC Normally Closed

NO Normally Open

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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7  Structured step-by-step instructions

You can find instructions on how to carry out planning below. If you already have a good
understanding of everything, it will be sufficient to focus on the numbered steps. Otherwise,
simply follow the detailed steps in the instructions.

7.1 Retrieve an existing project

® Before we can expand the "SCE_EN_031-500_Analog_Values_S7-1200.zap14" project from
chapter "SCE_EN_031-500_Analog_Values_S7-1200", we must retrieve this project from the
archive. To retrieve an existing project that has been archived, you must select the relevant
archive with ® Project ® Retrieve in the project view. Confirm your selection with Open.

(® Project ® Retrieve ® Select a .zap archive ® Open)

D& Siemens

:Project |Edit  View Insert Online Options To

3F New..
= % Open._.. Ctrl+0

=4
[

Migrate project...

J -

Delete project... Cerl+E
Manage multiuser server projects...
5 Card Reader/USE memory »
T Memory card file »

® The next step is to select the target directory where the retrieved project will be stored.

Confirm your selection with "OK".

(® Target directory ® OK)

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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® Save the opened project under the name 031-600_ Global_Data_ Blocks S7-1200.
(® Project ® Save as ... ® 031-600_Global_Data_Blocks S7-1200 ® Save)

J& Siemens - C:\Users\imde\Documents\Automatisierung\031-500_Analog_Values_S7-1200_V14\031-500_Analog_Values_S$7-1200_V14

‘Frc;ecx \_Edit View Insert Online Options Tools Window Help Totally Integrated Automation
f New... Drce: S MR [ & Goonline ¥ Gooffine g N B ¥ ] p - | PORTAL
H % open... crl+0
I
Migrate project. 0 4
Close Ctrlsw
B seve crls
Save as Ctrl+5hift+S
Delete project... Cerl+E
Archive .. i /
Retrieve ... =
Manage multiuser server projects... S
]
W Card ReaderlUSE memary » 1
B Memorycard file »
Start basic integrity check
Upgrade
s Print... Crl+P

& Frint preview...

C:1..1031-500_Analog_Values_S7-1200_v14
C:\Us..1031_420_Diagnostics_via_Webserver
C:WUsersim__1031_200_FB-Programming_V14
C:\Usersimde..1031-410_Basics_Diagnostics
C:WsersimdelD..1031-100_FC_Programming
C:\Wser..\031-300_IEC_Timers_Counters_V14
ClusersimdelDocume..1011-101_CPU1214C

C:\Usersimde\D..1031-200_FE_FProg ing
Exit Alt+Fa
Name

4 Add ne:w device
g% Devices & networks

'm cPu_1214C

th Ungrouped devices

r'i Common data

(5} Documentation settings
@ Languages & resources

4 Portal view Overview

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 13
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7.2 Create the global data block "SPEED _MOTOR"
® Select the 'Program blocks' folder of your CPU 1214C DC/DC/DC and then click "Add new

block" to create a new global data block there.

(® CPU_1214C [CPU 1214C DC/DC/DC] ® Add new block)

N8 Siemens - C:\Usersimde\Documents\Automation031-6(

Project Edit View Insert Online Options Teols Wir

S (N seepoiec @ X 18 T X (02 (42 G

Project tree m 4
Devices

~ | 1 031-600_Global_Data_Blocks_S57-1200 (A
B Add new device T
Eﬂli Devices & networks
~ [ CcPU_1214C [CPU 1214C DUDC/DC]
Y Device configuration
% Online & diagnestics

i

v g Program blocks
B Add new block
& Meain [OB1]
& MOTOR_SPEEDCONTROL [FC10]
4 MOTOR_SPEEDMONITORING [FC11]
48 MOTOR_AUTO [FE1]

e
® Select = in the next dialog and rename your new block to: "SPEED_MOTOR". Select
'‘Global DB' as the type. The number '2' will be automatically assigned. Select the "Add new

and open" check box. Click "OK".

|
(®se ® Name: SPEED_MOTOR ® Type: Global DB ® ™ Add new and open ® OK)

Add new block %

Name:
| SPEED_MOTOR |

Type: | @ Global DB v

% Language: [o8 ‘v\

Organization Number: PR
block T
() Manual

(®) Automatic
* Description:

Function block Data blocks (DBs) save program data.

5

Function

&

Data block

maore...

> | Additional information

[#] Add new and open oK | | cancel
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® The "SPEED_MOTOR" data block is automatically displayed. Start by creating the
'Speed_Setpoint' and 'Speed_Actual_Value' tags shown here with their associated
comments. Select 'Real' as the data type. Also set a start value of 10.0 rpm for the
'‘Speed_Setpoint'.
(® Speed_Setpoint ® Real ® 10.0 ® Speed_Actual_Value ® Real)

031-600_Global_Data_Blocks_57-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » SPEED_MOTOR [DB2]

= 2 B, @ E "7 Keepactuslvalues [gg Snapshot ™ ™, Copysnapshotstostartvalues [ (- Load startvalues as actualvalues I, )
SPEED_MOTOR
Name Data type Start value Retain Accessible f.. | Writa... | Visible in .. | Setpoint Comment
1 4@ v static
2 @-» Speed_Setpoint Real [ 100 =] =] =] [~ = Speed setpoint in revolution per minute (range:+/-50rpm)
3 @e Speed_Actual Value  Real 0.0 =2 =] =] =) O Speed actual value in revolution per minute (range:+/-50rpm)
4 - <A new>

Note: Be sure to use the correct data types.

® Next we create a tag structure 'Struct’ so it can be duplicated later. (® Struct)

031-600_Global_Data_Blocks_S$7-1200 » CPU_1214C [CPU 1214C DUDCUDC] » Program blocks » SPEED_MOTOR [DB2]

- _‘” L. -3 & °7 Keepactualvelues |gg Snapshot "’r “, Copysnapshots to startvalues g @i Load startvalues as actualvalues W, B = |
SPEED_MOTOR
Name Data type Start value Retain Accessiblef.. Writa.. Visiblein _. | Setpoint Comment

1 |4 v Stenc

2 @- Speed_Setpoint Real 100 IQ El E E E Speed setpoint in revolution per minute (range:+/-50rpm)

3 |@a-n- Speed_Actual_Value  Real 0.0 ™ ~ - ™~ B Speed actual value in revolution per minute (range:+/-50rpm)

4 - EW> =
String e
Struct
Time
Time_Of_Day
UDInt
Ulnt
USint H
WChar -

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 15

SCE_EN_031-600 Global Data Blocks S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-600, Edition 2018 | Digital Factory, DF FA

® Name the structure 'Positive_Speed' and enter a comment.

(® Positive_Speed)

031-600_Global_Data_Blocks_S$7-1200 » CPU_1214C [CPU 1214C DUDCUDC] » Program blocks » SPEED_MOTOR [DB2]

= o i, B = °7 keepacwalvalues [gg Snaspshot ¥, M Copysnapshotstostartvalues (g & Load startvalues as actual values ), &) =
SPEED_MOTOR
Name Data type Startvalue Retain Accessiblef.. Writa.. Visiblein .. Setpoint Comment
1 4 v Swtic
2 a-n Speed_Setpoint Real 100 =] =] = =] =] Speed setpoint in revolution per minute (range -+/-50rpm})
3 @a-n speed_Actual_Value  Real 0.0 =] =) =] = =] Speed actual value in revolution per minute (range:+/-50rpm)
4 @ = ~ Positive_Speed Struct @ [:] g 8 g | Parameters for error { warning positive speed ‘
5 = e
6 .

® Create the tags for the speed monitoring with the corresponding start values below the

structure as shown here.

031-600_Global_Data_Blocks_57-1200 » CPU_1214C [CPU 1214C DUDCUDC] » Program blocks » SPEED_MOTOR [DB2]

a = i, B = °7 keepactalvalues [gg Snapshot ¥, M Copysnapshotstostartvalues | (f- Load startvalues as actualvalues ), ) =
SPEED_MOTOR
Name Data type Start value Retain Accessible f... | Writa... | Visible in ... | Setpoint Comment
1 4 ~ swutic
2 a-n Speed_Setpoint Real 100 =] =] =] ™ =] Speed setpoint in revolution per minute (range:+/-50rpm)
3 @a-n speed_Actual_value  Real 0.0 =] =] =] - =) Speed actual value in revolution per minute (range:+/-50rpm)
4 41 = ~ Positive_Speed Struct @ g E E Parameters for error | warning positive speed
5 @ = Threshold_Error Real 150 ™ =] =] I = Speed limit/ if exceeded an error is displayed
6 @ = Threshold_Warning  Real 100 3] =] =] - =] Speed limit | if exceeded an warning is displayed
7 @ L Error Bool false %) =] =] - () Error limit exceeded
8 @ = Viarning Bool ] =] =] ™ (R Warning limit exceeded
9 = <Add new>
Note: Be sure to use the correct data types.
For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved. 16
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® Then select the structure and copy it.

(® Copy)

031-600_Global_Data_Blocks_57-1200 » CPU_1214C [CPU 1214C DUDCUDC] » Program blocks » SPEED_MOTOR [DB2]

Ed ?_5-"' B, B = °7 keepacuwalvalues g Snapshot ¥, W  Copysnapshots tostartvalues [ (& Load startvalues as actual values [, By =3
SPEED_MOTOR
Name Data type Start value Retain Accessiblef.. Writa.. Visiblein ... Setpoint Comment
1 4 ~ Sutic
2 @  Speed_Setpoint Real 10.0 ~ ~ =) = =] Speed setpoint in revalution per minute (range:+/-50rpm)
i a-s Speed_Actual_Value  Real 0 =2 = ™) =) (] Speed actual value in revolution per minute (range:+/-50rpm)
4 o= T ——. - 1 'i] = = =) =] Parameters for error | waming positive speed
=1 2 Insert row -
5 S 15.0 [w) = =] =] =] Speed limit/ ifexceeded an error is displayed
Add row - E
6 |4 10.0 (v =) = 1~ = Speed limit | ifexceeded an warning is displayed
7 lq X cu Crri+X false = ™~ = =] =] Error limit exceeded
8 4 —'5 false v E g 8 D Warning limit exceeded
9 (s Paste CrrlsV
¥ Delete Del |
€ Crossreferences F |
€ Cross-reference information Shift+F11 |

® Paste the copied structure below the 'Positive_Speed' structure again.

(® Paste)

031-600_Global_Data_Blocks_S$7-1200 » CPU_1214C [CPU 1214C DUDCUDC] » Program blocks » SPEED_MOTOR [DB2]

& & B, B = " Keepoctuslvalues g Snapshot ™ ™, Copysnapshots tostartvalues [ - Loadstartvalues as actualvalues W, B =
SPEED_MOTOR
Name Data type Start value Retain Accessiblef.. Writa... |Visiblein ... Setpoint Comment
1 4@ v Static
2 @ Speed_Setpoint Real 100 ~ = =) =] =) Speed setpoint in revolution per minute (range:+/-50rpm)
ER Y ] Speed_Actusl_Value  Real ™~ =) - =] ] Speed actual value in revolution per minute (range:+/-50rpm)
4 4= ~ Positive_Speed Struct =2 1= ~] 1= Parameters for error / warning positive speed
5 4 = Threshold_Error Real 150 vl ~ ~ ™ = Speed limit | ifexceeded an error is displayed
6 @ = Threshold_Waring Real 100 [ = =) - ™~ Speed limit | if exceeded an warning is displayed
7 4@ - Error Bool false \:ﬂ g B g ) Error limit exceeded
8 4 L] Warning Bool false @ g g g D Warning limit exceeded
I a i T3
¥ Insert row E
=¥ Add row
| ¥ cut CerlsX
| 45 copy culeC
|
| % Delete Del
| e inte
b _ .}
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® Rename the new structure to 'Negative_Speed' and enter a comment.

(® Negative_Speed)

031-600_Global_Data_Blocks_S7-1200 » CPU_1214C [CPU 1214CDCUDCUDC] » Program blocks » SPEED_MOTOR [DB2]

= =, B = °7 Keepactuslvalues [gg Snapshot "% ¥, Copysnapshots wostanvalues (g (B Load startvalues as actualvalues Wy, ) =
SPEED_MOTOR
Name Data type Start value Retain Accessiblef.. Writa.. Visiblein . | Setpoint  Comment
1 @ v static
2 @ Speed_Setpoint Real 100 - =] =] ™ )] Speed setpoint in revolution per minute (range :+/-50rpm)
s @as Speed_Actual_Value  Real 0.0 =] =] =] =] ] Speed actual value in revoluticn per minute (range:+/-50rpm})
4 40 = ~ Positive_Speed Struct -~ ™ =] - Parameters for error [ warning positive speed
5 @ = Threshold_Error Real 15.0 v =) ™ =) =) Speed limit/ if exceeded an error is displayed
6 @ = Threshold_Waming  Real 100 ] =] =] ™~ =] Speed limit/ if exceeded an warning is displayed
7 <@ L Error Bool false 3] = ] ™ (] Error limit exceeded
8 @@ = Warning Bool false V) =] ™ =] =] Warning limit exceeded
9 40 = ¥ Negative_Speed Struct -~ = =] = Parameters for error [ warning negative speed
10 @ L] Threshold_Error Real -16.0 3] =] =] ™~ = Speed limit |/ if exceeded an error is displayed
1148 =  Threshold_Waming Real 140 3] =] =] =] =] Speed limit/ if exceeded an warning is displayed
12 |@ = Error Bool false ] =] = = B Error limit exceeded
134 = Warning Bool v =] - ™ B Warning limit exceeded
14| =  Addnews [

® Do not forget to click il saveproieet 11,6 finished global data block "SPEED_MOTOR" [DB2] is
shown below. Check to verify that Retain is selected ™ and the corresponding start value is
entered for all tags. The data will thus be retained in the data block even after a power failure
or a STOP/START of the CPU. The check boxes for 'Accessible from HMI' & and Visible in
HMI' ™ should also all have a check mark so that all tags in future expansions of this project
will be accessible by the visualization systems (HMI). We will select the 'Setpoint’ check box

™ only for the default values in our data block.

@EEEE

031-600_Global_Data_Blocks_S7-1200 » CPU_1214C [CPU 1214CDCUDCUDC] » Program blocks » SPEED_MOTOR [DB2]

= =, B = °7 Keepactuslvalues [gg Snapshot "% ¥, Copysnapshots wostanvalues (g (B Load startvalues as actualvalues Wy, ) =
SPEED_MOTOR
Name Data type Start value Retain Accessiblef.. Writa.. Visiblein . | Setpoint  Comment
1 @ v static
2 @ Speed_Setpoint Real 100 - =] =] ™ )] Speed setpoint in revolution per minute (range :+/-50rpm)
s @as Speed_Actual_Value  Real 0.0 =] =] =] =] ] Speed actual value in revoluticn per minute (range:+/-50rpm})
4 40 = ~ Positive_Speed Struct -~ ™ =] - Parameters for error [ warning positive speed
5 @ = Threshold_Error Real 15.0 v =) ™ =) =) Speed limit/ if exceeded an error is displayed
6 @ = Threshold_Waming  Real 100 ] =] =] ™~ =] Speed limit/ if exceeded an warning is displayed
7 <@ L Error Bool false 3] = ] ™ (] Error limit exceeded
8 @@ = Warning Bool false V) =] ™ =] =] Warning limit exceeded
9 40 = ¥ Negative_Speed Struct -~ = =] = Parameters for error [ warning negative speed
10 @ L] Threshold_Error Real -16.0 3] =] =] ™~ = Speed limit |/ if exceeded an error is displayed
1148 =  Threshold_Waming Real 140 3] =] =] =] =] Speed limit/ if exceeded an warning is displayed
12 4@ = Error Bool false v =] =] =) B Error limit exceeded
3@ = waming Bool fals v =] =] ~ B Warning limit exceeded
14| =  Addnews [

Note: The use of setpoints is described further below in the step-by-step instructions.
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7.3 Access to data of the data block in the organization block
® Open the “Main” [OB1] organization block with a double-click.

4 Siemens - C:\Usersimde\Documents\Automation\031-6(

Project Edit View Insert Online Options Tools Wir
Gf (3 & saveproject & X 35 = X O (*: F
Project tree 1 |

Devices

¥ ] 031-600_Global_Data_Blocks_S7-1200
ﬁ' Add new device
s, Devices & networks
+ [jl CPU_1214C [CPU 1214C DUDC/DC]
Y Device configuration
% Online & diagnostics

1>]

A :-n'. Program blocks
I Add new block

2 MOTOR_SPEEDCONTROL [FC10]
4 MOTOR_SPEEDMONITORING [FC11]

® Delete the temporary tags in “Main” [OB1] that are no longer needed. Only the Boolean tag
‘Motor_Speed_Control_Ret_Val' is still needed.

(® Delete)

031-600_Global_Data_Blocks_$7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » Main [OB1] - X
g L EREPBr @@ aasd i Nad =

Main

Name Data type Default value Comment

1 4~ Input
2 anw Initial_Call Bool Initia| call of this OB
3 4. Remanence Bool =True, if remanent data are available
4 4@~ Temp
S 4w Moter_speed_moenitoring_error_max ‘”'I‘ .rr. —
e Motor_speed_monitoring_warning_max : :::m:n
7 s Motor_speed_monitoring_warning_min —
B g~ Motor_speed_monitoring_error_min ¥ cut Cerl+X

.ﬁ L] Motor_speed_monitoring_actual_speed 3_5 any Cerl+C
10 4= Motor_speed_monitoring_Ret_Val & Faste Tk
11 €@ ~ Constant p.{ Delete Del
12 [ <Add news Rename F2

Go to next point of use Curl+Shift+G

| s ” Q(J Cross-references F11 2

i i 4 -l o e 3¢ Crossreference information  Shift+F11

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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® Have the "SPEED_MOTOR" [DB2] data block and the "Main" [OB1] organization block

displayed side by side by clicking the "LI' icon to vertically split the editor area.

@ L)

D% Siemens - C:\Usersimde\Documents\Automation\031-600_Global_Data_Blocks_57-1200V031-600_Global_Data_Blocks_57-1200

Project Edit View Insert Online Options Tools Wndow Help Totally Integrated Automation
5 Y saveproies & X 5l 2 X D2 s |7 DG BB Goonine ¥ cociine | dp I8 I8 3¢ ) | [Soorcn oo | b PORTAL
031-600_Global_Data_Blocks_$7-1200 » CPU_1214C [CPU 1214 fySiyi Ry biocks » Main [OB1]
|| Devices i
EHRbei@e L, EOQBPEt @ @:E@tcaasBeaai Uaa® H |3
Main 5
w _] 031-600_Global_Data_8locks_57-1200 Ead Name Data type Default value Comment g‘
B Add new device 1 @~ Input Al®
gh Devices & networks 2 @a-s Initial_Call Bool Initial call of this OB 2
~ (g cPU_1214c [CPU 1214C DO/DC/DC] =2 @* Remanence Boal =True, if remanent data are available &
BY Device configuration 7] @~ Temp
%/ Online & diagnostics § <@[=  Motor_speed_monitoring_Ret_Val gool &
- -ﬂ- Program blocks & <@ v Constant s
B Add new block <] ) [ [>]
& Mein [0B1] = -
4 MOTOR_SPEEDCONTROL [FC10] ol bl B el e il e

4 MOTOR_SPEEDMONITORING [FC11]
4 MOTOR_AUTO [FB1]
@ MOTOR_AUTO_DB [DB1]
@ SPEED_MOTOR [DB2] hd QNetmrk 1: Speed monitoring conveyor motor
» ;‘ Technology objects ————
» 5 External source files —

[>
iaueiqn Ei[ sqsq{mlﬁ Bunsa) < “

w Block title: *Main Pregram Sweep (Cycle)”

L1}

® Use drag & drop to move the tags needed for the interconnection from the "SPEED_MOTOR"
[DB2] data block onto the connections of the called functions and function blocks in the
"Main" [OB1] organization block. First we move the 'Speed_Actual_Value' tag onto the
'Actual_speed' output of the "MOTOR_SPEEDMONITORING" [FC11] block.

(® Speed_Actual_Value)

o5 Siemens - C:\Usersimde\Documents\Automation\031-600_Global_Data_Blocks_57-1200:031-600_Global_Data_Blocks_$7-1200

Prw:m:! Edit View Insert Onﬁn:_ Options Tools Window Help - Totally Integrated Automation
i Bl sevepoject @ X 35 5 X O [ ME B R ¥ coonline F cooffine o I ¥ | 1] [= W PORTAL
= ...PU 1214CDUDUDC] » Program blocks » SPEED_MOTOR [DB2] - X
=
&G I T = s & | ¥ i i Bk - |
Mg D, EO B8 885 o2’ 4 | & B, B B ° Keepocwalvalues [gg Snapshor W W 4 |®
=
Main SPEED_MOTOR g
Name Data type Default value Name Data type Start value Retain Accessible f... ==
1 4@~ Input ~11 4@ ¥ Static ":‘
2 @a-» Initial_Call Bool - 2 @-» Speed_Setpoint Real 10.0 = ! E’
3 Q- Remanence Bool 3 ;ﬂ- Speed_Actusl_Value  Real ] g E 2,
4 @~ Temp 4 @l = v Positive_Speed Struct n Gl a
5 @s Motor_speed_monitoring_Ret_Val Bool 3 5 @ = Threshold_Error Real 15.0 = = |
& @ v Constant vl6 @ =  Threshold_Waming Resl 10.0 =] ~
< ____ 2 17 @ = Emor gool - = [~]
e @ = Wa rming Bool . (+] ~
8 |3t (B (4 | el | b | o] 9 @ v Negstive Speed Struct =2 ~
~lola - Threshold_Error Real -16.0 [+ =
o 114@ =  Threshold_Waming Real 140 =] -
"MOTOR_SPEEDMONITORING™ 1z <|a L] Error Bool \7 I~
13 =  Weming Bool 3 = ~
#Motor_speed_ =]1s .
monitoring_ | —
Error_max — 2/T07_max
#Motor_speed_
monitoring_
I — e Waming max — 2M1N9.M2X
ldmf Actual_ EMotor_speed_
"88" — speed Al monitoring_
e it Warning_min — “&mMing_min
T S #Motor_speed_
Speed_limit_ monitenng_
warning_max Efror_min — £17or_min
Speed_limit_
warning_min
Speed_fimit_ Actual_speed
error_min ENO — —
v
< m »| [100% b = [< m >
iﬂ.l’mpenies ilinﬁ) yl&Diagmstics |

¢ Portal view i | @ speeo_mor.. | wsin (0B1)
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® Also connect the other contacts in Network 1 with tags from the "SPEED_MOTOR" [DB2]
data block as shown here.

2.3 Network 1: Speed monitoring conveyor motor

Comment
Lommen

%FC11
"MOTOR_SPEEDMONITORING"

"SPEED_MOTOR".
~—EN Positive_Speed.
Yl W64 Error_max — E1MO"
-B8 Actual_speed_Al "SPEED. MOTOR",
"SPEED_MOTOR". Positive_Speed.
Positive_Speed.  speed_[imit Warning_max — Warning
Threshold_Error T
b bl "SPEED_MOTOR".
"SPEED_MOTOR". NEQEjﬂVE_Speed,
Positive_Speed.  speed_[imit Warning_min — "arning
Threshold_Warnin A
- I "SPEED_MOTOR".
"SPEED_MOTOR". Negative_Speed.
Negative_Speed.  speed_limit Error_min — E1TOr
Threshold_Warnin e
B 0 — g e "SPEED_MOTOR".
"SPEED_MOTOR'. Speed_Actual_
Negative_Speed.  speed_fimit_ Actual_speed — Value

Threshold_Error _ epror_min ENO —

® Connect the contacts in Network 2 with tags from the "SPEED_MOTOR" [DB2] data block as
shown here.

- Network 2: Speed control analog oputput conveyor motor

%FC10
“MOTOR_SPEEDCONTROL"

#Motor_speed_
Ret Wal — monitoring_Ret Val

Manipulated_
w—EN variable_speed . %QW64
"SPEED_MOTOR". T
Speed_Setpoint Setpoint_speed ENO —

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
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® Connect the contacts in Network 3 with tags from the "SPEED_MOTOR" [DB2] data block as

shown here.

2= Network 3: Control conveyor motor forwards in automatic mode

%DB1
"MOTOR_AUTO_DB"
%FB1
"MOTOR_AUTO"
—=EN
%0.2  Automatic_mode
"-50" — active
& %0.3
%0.1 51— start
"K' — %l0.4
%0.5 52" —0stop
"-B1"—st Enable_OK
==1
%I0.0
"-A1"—0
"SPEED_MOTOR".
Positive_Speed.
Error
"SPEED_MOTOR".
Negative_Speed. Safety_shutoff_
Error _ .. —— active
%I1.0
"-B4" — sensor_slide Conveyor_motor. %Q0.2
%13  Sensor_end of automatic_mode — "-Q3"
"-B7" — conveyor ENO —
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7.4 Save and compile the program

® To save your project, click the bl seve project. 101 in the menu. To compile all blocks, click

the "Program blocks" folder and select the icon for compiling in the menu.

% f|
(@l seveprdiect & program blocks ® )

I8 Siemens -

C:\Users\imde\Documents\Automation\031-600_Global_Data_Blocks_57-1200M031-600_Global_Data_Blocks_57-1200

Project Edit View Insert Onh.neﬁ Options  Tools U\indow Help . Totally Integrated Automation
F A soveprojet @ X EH B X e T ME [ & Goonline ¥ Gooffine | g IR B 2% u [Searchin project> | oH PORTAL
0 .._1214C[CPU 1214C DUDUDC] » Program bloc compile GLL] - EX
W S oSE N, s g‘@ el ¢ Y e | =i, B = °7 keepacualvalues [gg Snapshor M 8 ¥ = E
Main SPEED_MOTOR %
Name Data type Default value Name Data type Startvalue Retain Accessible f... §-
1 4~ Input ‘: 1 4@ ~ Static Il
2 l@s  Initial_Call Bool ]z @@= speed_setpoint Real 100 =] (=] & ]
3 a-nw Remanence Bool ‘: 3 @-e Speed_Actual_Value Real 0.0 g @ SJ
4 41~ Temp 4 @@= v Positive_Speed Struct =) =) :«;
5 @-= Motor_speed_menitering_Ret_Val Bool = 5 @ = Threshold_Error Real 15.0 =] Ed
6 4@ v Constant vle @ = Threshold_Warning | Real 100 2 =] il
|( [ 1 ‘ [> 7 @ = Error Bool false @ =] =
8 a = Warning Bool false W =) =
& >=1 4 =a = o] S 40 s v Negative_Speed Struct = =) E
B ~]i10 <@ =  Threshold Eror Real -16.0 [ =l 3
w05 52" =Qistop =
byl i 11 4@ =  Threshold_Warning  Real 140 V] =] 8 |
= ExEolE Ok 2@ = Error Bool E false (w] =] L
@ = Warning Bool f (v =] =
»>=1 = _ ey g
%0.0 =
A1 =0 @
"SPEED_MOTOR". —
Positive_Speed
ErMor am
"SPEED_MOTOR".
Negative_ Safety_
Speed.Ermor e s ——shutoff_active
i Conveyor_
.‘” 9 motor_|
-B4" —isensor_slide automatic_| =
@13 |Sensor_end_ mode
“-B7" —of_conveyor ENO
¥  Netwnork 4: | = bt
< ] »|[100% ¥ — <] [ ] >
Ig Properties H"i. Info y” .| Diagnostics ‘

| @ speeo_moT_ | Main (081)

B v theprojecto3t-s

® The "Info", "Compile" area shows which blocks were successfully compiled.

I_q Properties ”'Z. Info i) ‘i %] Diagnostics l

| General i) || Cross-references H Compile H Energy Suite H Syntax |
‘Q|i Q‘ Show sll messages B3

Compiling finished (errors: 0; warnings: 0)
! |Path Description Goto |? Errors
@ -~ cruizi4c ~ 0 (]
o ¥ Program blocks - o 0
Q SPEED_MOTOR (DB2) Block was successfully compiled. P
Q Main (OB1) Block was successfully compiled. ~
Q : Compiling finished (errors: 0; warnings: 0)
<] i | >

23
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7.5 Download the program

® After successful compilation, the complete controller with the created program including the

hardware configuration can, as described in the previous modules, be downloaded. (® = )

14 Siemens - C:\Usersimde\Documents\Automation\031-600_Global_Data_Blocks_S57-1200031-600_Global_Data_Blocks_57-1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Cf [ saveproject @ X = 5 X s @: 5 M B coonline ¥ Gooffiine gy MM I® ¥ ] || [<carchinprojec | h PORTAL
Project tree IR B ' Download to device
Devices
st b, EREEE: ST 2@ 2 G ST G 4|2
£
e 8
¥ _] 031-600_Global_Data_Blecks_S7-1200 =
B Add new device o el ki »
by Devices & networks v Block title: “Main Program Sweep (Cycle)” (A [
vy cpU_1214C [CPU 1214C DEDTIDC] e |
IIY Device configuration 2
a
% Online & diagnostics ¥  Network 1: Speed monitoring conveyor motor 3
= [z Program blocks T i
B Add new block =L
& Main [0B1] %1 =
4 MOTOR_SPEEDCONTROL [FC10] "MOTOR_SPEEDMONITORING™ E
48 MOTOR_SPEEDMONITORING [FC11] —EN H
MOTOR_AUTO [FB1
- s i W64 Actual_ i =
@ MOTOR_AUTO_DE [DB1] *-Bg8" speed_Al !
@ SPEED_MOTOR [DB2] = -
r 7 *SPEED_MOTOR" *SPEED_MOTOR". g
BIEag Teclieiciiy oh Ect Positive_Speed.  speed_limit_ Positive_Speed. g
» LG} External source files Threshold_Error — error_max o 3
» Lg@ PLCtags . :
» [lg) PLC data types “SPEED_MOTOR" SPEFD_MOTOR L |
e e |l Positive_Speed. ‘Pc:m\-efspeed.
N ‘ Details view Threshold_  gpeed_limit_ Warning_max — Warning
—— Warnin i
( Module 9 — warning_max “SPEED_MOTOR"
e Negative_
SPEE Dgﬁﬁ?: Werning_min — SPeed.Waming
ve_
Narn‘e : Speed "SPEED_MOTOR"
Y Device configuration |~ Thieshold_  speeq fimit Negative_
Y| Online & disgnostics Werning  warning_min Error_min — Speed.Error
l49 Program blocks = . .
'a‘ : i "SPEED_MOTOR" SPEED_MOTOR".
L4 Technology objects Negative Speed_Actual_
s} External source files Speed.  speed_limit_ Actusl_speed — Value
@ PLCtags Threshold_Error — efror_min ENO — ot
g} PLC data types v
53 Watch and force tables <] " |[>] [100%
[ Online backups - Ig Properties H"i. Info i) ” Y| Diagnostics ‘

| wmain (081)

4 Portal view
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7.6 Monitor/modify values in data blocks

® The desired block must be open for monitoring the tags of a downloaded data block. The

==l
s

monitoring can then be activated/deactivated by clicking the icon.

oo

(® SPEED_MOTOR[DB2] ® '~ )

14 Siemens - C:\Usersimde\Documents\Automation\031-600_Global_Data_Blocks_S57-1200031-600_Global_Data_Blocks_57-1200

Project Edit View Insert Onh.ne Options  Tools Window Help Totally Integrated Automation
S i soveproject @ X i G X Dt ¥: G MG B R ¥ coonline (F cooffine fo MW ¥ Ul [ PORTAL
..Jobal_Data_Blocks_57-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » SPEED_MOTOR[DB2] — W WX
Devices =
g - & & =
3% @ =¢ 0, @ = °7 Keepacwslvalues g Snapshot M ¥ | Copysnapshots tostrtvalues g @ " = z
SPEED_MOTOR P Monitor all =
¥ _] 031-600_Global_Data_Blecks_S7-1200 MName Data type Start value Retain Accessiblef.. Writa.. Visiblein ... Setpoint Comm... ==
B Add new device 1 @ v stic l,:J
g Devices & networks 2 lals  speed_setpoint | Real [E) 100 [~ ~ = = M speeds.|T
~ [ CPU_1214C [CPU 1214C DU/DTIDC] 3 @ Speed_Actual_Value  Resl 0.0 = - )] ] ] Speed . &,
Y Device configuration 4 4@ = v Positive_Speed struct =) =] =] =] Parame..| &
% Online & diagnostics s @ = Thresheld_Error Real 150 ~ =) ™ =] Speedl.| |
= [z Program blocks 6 |lam = Threshold_Wsrning Real 100 ™ [~} =] ™ [~ Speed|...
B Add new block 7 @ = Error Bool false 4 %2 =] )] =] Error li...
& Main [0B1] 8 4 = Warning Bool false ) ™~ =) =) B Warnin...
& MOTOR_SPEEDCONTROL [FC10] 9 @ ® ~ Negative_Speed Struct ™ ™ =] ™ Parame...
4 MOTOR_SPEEDMONITORING [FC11] wola = Threshold_Error  Real -16.0 v ™ ™ ] =2 Speed|...
4 MOTOR_AUTO [FB1] 1@ = Threshold_Wsrning Real 140 ™ =) =] )] =] Speed |
@ MOTOR_AUTO_DB [DB1] I 2@ = Error Bool false v =] = ™ =] Errorli...
@ SPEED_MOTOR [DB2] 3@ = Wiarning Bool ™ =) =) | Warmnin...
[] i{ Technology objects
» g} External source files
b L@ PLCtags
» Lig) PLC data types |l
v | Details view
Name Offset Data t...
< Speed_Setpoint Real
< Speed_Actual_Value Real
40 » Positive_Speed Struct
<0 » Negative_Speed Struct
< [l >
</ 1l > Iﬂ Properties ﬂ"j.}lnfo ” %} Diagnostics
4 Portal view i | @ speeo_mor B v Loading completed (e

® In the 'Monitor value' column, the values currently available in the CPU can be monitored.

= = i, B = Iz| Keep actualvalues g Snapshot ™ M copysnapshows tostartvalues @ & k =
SPEED_MOTOR
Name Dats type Start value Monitor value Retain Accessiblef... Writa.. | Visiblein ..
1 40 ~ Static
2 @ls  speed_setpaint | Real [E)] 100 100 ™ vl 72 W~
: an Speed_Actual_Value  Real 0.0 10.42933 = I~ =2 =2
4 4= v Positive_Speed Struct E E E E
5 40 =  Threshold_Emor  Real 150 v vl W ~
6 @ =  Threshold_Warning Real 10.0 v Il % ™
7 @ = Error Bool e FALSE 2 =l v =l
B @ = Warning Bool false TRUE v ~ Il ~
9 41 = ¥ Negative_Speed Struct “ I I !
10 €0 =  Threshold_Emor  Real 16.0 1160 v vl 72 =
11 4@ =  Threshold_Warning Real 140 140 v Il =2 2
12 40 - Error Bool false FALSE @ E E‘ E
2@ = Warning Bool FALSE = V! =]
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® If you right-click on one of the values, the 'Modify' dialog for modifying this value opens (®
Modify ® Modify value: 15.0 ® OK)

obal_D ocks 00 » C § DC/DC/D 0g blo D_MOTOR [D |
= i, E : Keep acwalvalues [gg Snapshot 'ﬂ Copy snapshots to startvalues g & =
SPEED_MOTOR
| [Name | Detatype. |Startvalue Monitorvalue | Retain visiblein...|
1 |4~ Static 1
2 @@=  Speed_Setpoint Res! =) 100 10.0 =) =] =
1 PR -1 S amimana [ ~a [ |
3 . Speed_Act
i i 1110 dify v
4 40 = v Positive_Spe =)
5 4@ = Threshold Operand:  [*SPEED_MOTOR Speed_Setpoint | Dstatpe:  [Real | &
6 @ = Threshold . ~
7@ = Error Modifyvalue: | 15.0] | Format: | Floating-point number [=] [~
1
8 @ L] Warning g
9 40 = ¥ Negative_Sp| -~
wna = Threshold =2
na = Threshold varning | keai HEx S1%.0 ] 3] ] =]
12/40 =  Eror Bool false FALSE ] =] ~
il = Weming Bool false FALSE =] =] =
f<] n ] >

7.7 Initialize setpoints / reset start values

® The setpoints can be initialized by clicking the L icon. For the tags whose 'Setpoint' check

box is selected M, the start value will then be applied as the current value.

@ %)
031-600_Global_Data_Blocks_57-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » SPEED_MOTOR [DB2]
ww LEE Keep actual values Snepshot ™ ™ Copysnapshots tostartvelues [ @ Load startvalues as octualvalues My @, 3
SPEED_MOTOR (snapshot created: 7/6/2017 5:04:14 PM)
| Name. | Datatype- |Startvalue Monitor velue (Retsin  Accessiblef.. Writa.. Visiblein.. Setpoint | Comment
1 @~ swtic ) ] ] [
2 as Speed_Setpoint Real 100 150 = speed set_|
3 @ s  Speed_Actusl Value  Real 0.0 1512044 [  speedact.]
4 @ = ¥ Positive_Speed Struct B Parameter...
5 4@ = Threshold_Error Real 15.0 15.0 ™ =] Speed lim...
6 4@ =  Threshold_Waming Real 100 100 3] M speedlim.]
il = Error Bool false TRUE =] Error limit...
8 4@ =  Waming Bool false TRUE ™ [ warningli..
9 4= ¥ Negative Speed Struct ] [ Parameter..
104 s  Threshold_Error  Real 160 160 =l Speed lim_]
na = Thresheld_Warming Real -14.0 -140 = Speed lim..|
12l@ =  Emor Bool false FALSE ™ [ Erorlimit..
i3 4@ = Warning Bool false FALSE ™ B Warning li...
<] [ ] >

For unrestricted use in educational / R&D institutions. © Siemens AG 2018. All rights reserved.
SCE_EN_031-600 Global Data Blocks S7-1200_R1709.docx



Learn-/Training Document | TIA Portal Module 031-600, Edition 2018 | Digital Factory, DF FA

® All start values can be reset by clicking the ® icon.

@ *)

= {"3:; = Keep actual values Snapshot ¥ W Copysnapshotstostartvalues [ [ Load startvalues as actualvalues Wy By =3

SPEED_MOTOR (snag 716/2017 5:04:14 PM)
| nefP Resetstartvalues | Data type | startvalue | Monitor value Retsin  |Accessiblef. Writs_. Visiblein . |Setpoint  Comment
1 4@ * static [} 0 O ] O
2 @ s Speed_Setpoint Real 100 150 2] ™ Speed set. |
3 @@= Speed_ActualValue  Resl 00 15.12044 | =) [ Speedact.|
4 4@ = ~ Positive_Speed Struct n Parameter..
5 /@ =  Threshold_Emor  Real 15.0 15.0 =] Speed lim.. |
6 <@ = Threshold_Warning Real 100 100 ™3] =) Speed lim_|
7@ = Error Boal false TRUE ] 3] B Error limit...
8 @ = Warning Bool false TRUE ] 2] B Warning li...
9 40 = ¥ Negative_Speed Struct =] 2] 0 Parameter..|
0@ =  Threshold_Error  Real 160 160 ] = speed lim..|
Mmna = Threshold_Waming Real 140 -14.0 = Speed lim._|
n24a = Error Bool false FALSE B Error limit...
@ *  weming Bool false FALSE =] Werning i...

| [l B
031-600_Global_D Bio 00 » CP p DC/DGD Prog blocks PEED_MOTOR [DB

= f LB E: Keep actual values ' Snapshot @ W Copysnapshots to start values "8 l: Load startvalues as actualvalues [y, By 3

SPEED_MOTOR (snaf 71612017 5:04:14 PM)
| [Name | Data type Start value Monitor value Retain |Accessiblef.. |Writa... | Visiblein . |Setpaint | C
1 ~ Static = ] [) = =
2 4@ s Speed_Setpoint Real 0.0 150 3] 3] W =] Speed set..|
: l@ae Speed_Actusl Value  Real 0.0 15.12044 1 3] 2] ™ =) Speed act..|
4 4= v Positive_Speed Struct ™ O Parameter..
5 40 =  Threshold_Emor  Real 0.0 150 M  speedlim...
& <@ =  Threshold_Wsming Resl 00 100 4] =) ™ =] speed lim..|
7 @ = Error Bool false TRUE ] =] Error limit...
E @@ = Warning Bool false TRUE =] ] Warning li...
S = ¥ Negative_Speed Struct [ Parameter..
1040 =  Threshold_Error  Real 00 160 = = Speed lim._|
i@ = Threshold_Warning Real 0.0 -14.0 W ] =] Speed lim...
24 = Error Bool false FALSE 2] ] ™ =) Error limit...
i34 =  Weming Bool false FALSE [ verningli..
<[ [ 1 >
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7.8 Snapshots in data blocks
® If you click the e X icon, a snapshot of the actual values can be taken in order to apply these

values as start values or to transfer them back to the CPU later by clicking the icon "

@ * o)

0 00_Global_D ocks 00 » C C DC/DCD 0g blocks D_MOTOR [D
gg LEE Keepactualvalues g Snapshot ™ W copysnapshots tostartvalues (@ (@ Load startvalues asactualvalues Wy By =
SPEED_MOTOR (snapshot created: 7/6/2017 5:04:14 H;‘Sn.pshm ol Thie Bctatve es :
Name Data type [Stwrtvale " Monforvalue Hetsin |Accessiblef. Writa.. Visiblein.. Setpoint | Comment
1 <@ v Static | | | | [
2 l@ls  speed_Setpoint I Real [& 100 15.0 ™ Speed set..|
ER Speed_Actual_Value  Real 00 15.12044 I~ ™ ~ ™~ B Speed act..|
4 40 = v Positive_Speed Struct M = M ™ [ Parameter..
5 40 =  Threshold_Error  Real 15.0 150 =] =] ™ Speed lim..|
6 4@ =  Threshold_Waming Real 100 100 - M ~ = Speed lim..|
7@ ¢« Error Bool false TRUE ™ B Error limit...
E @ = Warning Bool false TRUE =] =] =] ™ B Warning li_..
9 40 = ¥ Negative_Speed Struct Q a E 8 [ Parameter..
10 €@ ®  Threshold_Error  Real 160 6.0 =] =] ™ =] speed lim...
nla = Threshold_Waming Real -14.0 140 I~ M ~ = Speed lim..|
2la =« Error Bool false FALSE =] =] -~ B Error limit...
3@ ®  Weming Bool false FALSE = ~ B Werning i...
(<] i | >

031-600_Global_Data_Blocks_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » SPEED_MOTOR [DB2]

Fg&FLEE Keepactualvalues [gg Snapshot ™ M copysnapshots tostartvalues [ @ Load startvalues as acwalvalues Wy, B, =3
SPEED_MOTOR (snapshot created: 7/6/2017 5:15:16 M

1 @~ swic I
2 @[=  speed_Setpoint 1 Real [E 100 150 150 ™ [l =]
3 <@w  speed_Actal vValue Real 00 15.12044 15.12044 =)
4 @ = ~ Positive_Speed Struct =) =) =) =
5 @ =  Threshold_Emor  Real 150 150 150 2] = = =]
6 @ ®  Threshold_Weming Real 100 100 100 2] ~ ~ =]
7 @ = Emor Bool false TRUE TRUE 2] = ~ ~
8 4 = Warning Bool false TRUE TRUE 8 B B
S 4w ~ Negative_Speed Struct ~ 1= - = ]
104@ =  Threshold_Eror  Real 160 160 160 ™~ =] =]
114@ =  Threshold_Weming Real 140 a0 140 =
1249 = Error Boal false FALSE FALSE - - =)
134@ = Waming Bool false FALSE FALSE 2] ~ - [~
<] [ ] >
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® Alternatively, values from the snapshot can be copied to the start values by clicking the |&|

icon for all values or by clicking the "B icon for the setpoints only. Only the setpoints are
needed here in most cases.

® &)

i:' g'= L= Keep actuslvalues [gg Snapshot ., ! Copy snapshots to startvalues i.'- Load startvalues as actual values Wy, &) =
SPEED_MOTOR (snapshot created: 7/6/2017 5:15:16 PM)

Al values

| Name |Datatype  Strtvalue |Snapshot  Monitorvalue Retain :Mm:abhf..,\wm... \Visiblein .. Setpoint | C
1 @ ~ swtic C O = [3 O
2 |lal- Speed_Setpoint | Real 100 150 150 =) =) ™ - 1= Speed setpointi..
3 @ Speed_Actual_Value  Real 0.0 1512044  15.12044 =] o = = a Speed actual val.|
4 4 = - Positive_Speed Struct =] =] =] =] 3 Parameters fore..|
5 l@n =  Threshold_Emor  Real 150 15.0 15.0 =) =] =) =] Speed limit/ife...
5 @ = Threshold_Werning  Real 100 100 100 =] speed limit/ife..
7 @ = Error Bool false TRUE TRUE =] =] ™ O Error limit excee.|
E @ = Warning Bool false TRUE TRUE Q ™ ™ [m] Waming limit ex..
9 |4 = ~ Negstive_Speed Struct E E g E E Parameters fore..|
10 4@ =  Threshold_Error  Real -16.0 16.0 -16.0 = = = =] speed limit/ife...
11 4@ =  Threshold_Warning Real 140 140 -140 =] - I~ =] speed limit/ ife...
1249 = Error Bool false FALSE FALSE =] =] ] Error limit excee...
13 @ - Warning Bool false FALSE FALSE =] =] =] Warning limit ex..

<[ [ ] >
0 00 obal_D ocks 00 Cl CP DOUDUD 0g blocks D_MOTOR[D
= g": [ B' = Keep actual values a Snapshot ™ ®  Copysnapshots to stamvalues & B Load startvalues as actualvalues [y, @} 2

SPEED_MOTOR {smphﬂ created: 7/6/2017 5}15:16}’!’ 7 } Onlysetpaints .

Name Datatype Startvalue Snapshot  Monitor value | Retain Accessible .. Writa. Visiblein . Setpoint  C

1 4 ~ Swtc = [= ] = =
2 4|a- Speed_Setpoint I Real @ 100 150 150 g E g B B Speed setpointi..
R Speed_Actual Value  Real 0.0 15.12044 15.12044 - -~ ~ ™ =] Speed actual val..
4 4@ = v Positive_Speed Struct ™ ~ ~ ~ M Parameters fore..
5 = Threshold_Emor  Real 150 15.0 150 -~ speed limit /ife...
6 4@ =  Threshold_Weming Real 100 100 100 2] & speed limit/ ife...
7 /@ = Error Bool false TRUE TRUE M~ ~ ~ (=] Error limit excee..
8 @ = Warning Bool false TRUE TRUE @ ~ -~ ~ = Warning limit ex..
9 40 = ~ Negative_Speed Struct =] =] -~ =~ Parameters fore..
104@ =  Threshold_Emor  Reasl 16.0 -16.0 160 ~ ~ ~ = speed limit/ife...
i1l€@0 =  Threshold_Wsming Real 140 140 140 ] ~ -~ -~ M Speed limit/ife...
i2qg = Error Bool false FALSE FALSE @ = ~ B Error limit excee._|
13 €@ = Warmning Bool falze FALSE FALSE g Q Q D Warning limit ex..

<[ il ] >
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® If you want to load the start values back into the actual values there are two possibilities.
Alternatively all start values can be copied to the actual values by clicking the ' .. icon or

only the setpoints by clicking the ' L icon.

(® %)

031-600_Global_Data_Blocks_S7-1200 » CPU_1214C [CPU 1214C DUDUDC] » Program blocks » SPEED_MOTOR [DB2]

g LEE Keep actual values [gg Snapshot & ®  cCopysnapshots tostartvalues [ @ Load startvalues as actual values [ B&: = |

SPEED_MOTOR (snapshot created: 7/6/2017 5:15:16 PM) P Onlysetpoints
 Name Detatype Startvalue Snspshot  Monitorvalue Retain  Accessiblef.. Writa.. Visiblein .. Setpoint  Comment
1 4@~ Swtc [ | [] [
2 @-=  Speed_Setpoint real  [E] 150 150 10.0 | =] ~ =] =] - Speed setpaint in revol...
3 4@  Speed_Actual Value  Real 0.0 1512044 1512044 = =] = =] Speed actual value in re.
4 @ v Positive_Speed Struct ~ = = = [ Parameters for error | w...
5@ » Threshold_Error Real 15.0 150 15.0 v ~ 1~ Speed limit | if exceede...
6 @ = Threshold_Warning  Real 100 100 100 M =] =] =) Speed limit | if exceede...
7@ ¢» Error Bool false TRUE TRUE (] =] “ =] =] Error limit exceeded
8l@ » Warmning Boal false TRUE TRUE ] =] =] =] Warning limit exceeded
9 @~ Negative_Speed Struct =] =] )] | Parameters for error [ w..,
ia = Threshold_Error  Real -16.0 16.0 -16.0 ] = - 1~ 1~ Speed limit / ifexceede...
114@ = Threshold_Werning Resl 14,0 140 140 =} =] =) = M speedlimit/ifexceede..
124 = Error Bool false FALSE FALSE =] =] ] =] =] Error limit exceeded
Ba = Warning Bool false FALSE FALSE =2} =] 1~ M (=] Waming limit exceeded
[<] ] >
gF L= Keep actual values (gg Snapshot ¥ !: Copysnapshots tostartvalues [ @ Load startvalues as actusl values [, B =
SPEED_MOTOR (snapst d: 7/6/2017 5:15:16 PM)
~ Neme Datatype  Swrvalue  Snap: Monitor value  Retain A . Writs_ Visiblein . Sewpoint | Comment
ila v swic = C = ]
2 '@«  speed_Setpoint |real Bl 150 150 150 - M =) - M  speedsetpointinrevol
3 @ Speed_Actual Value  Real 0.0 1512044 1512044 =) 1= =) - =] Speed actual value in re.|
4 @ = ~ Positive_Speed Struct =] =] =] =) ] Parameters for eror / w..
5 4@ =  Threshold Emor  Real 150 15.0 15.0 ] - - - M Speedlimit/ifexceede...
& @ - Threshold_Waming Real 100 100 100 Q a Q g Speed limit/ if exceede._|
7la = Error Boal false TRUE TRUE =M =) ~ =] Error limit exceeded
8 @ = Waming Bool false TRUE TRUE I~ =] ™ ] werming limit exceeded
9 4@ = v Negative_Speed Struct =] - =) = Parameters for error / w...
104 =  Threshold_Emor  Real 160 16.0 160 ~] [~ =) - Speed limit / if exceede
na = Threshold_Warning Real -14.0 -14.0 -14.0 [~ =) - 1= Speed limit/ ifexceede...
2@ ®  Emor Bool folse FALSE FALSE =] =] =) - [ Emorlimitexceeded
13 @ = Waming Bool flse FALSE FALSE @ =) (=] Warning limit exceeded
Al [ >
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7.9 Expand data block and download it without reinitialization
® To enable 'Download without reinitialization' for the "SPEED_MOTOR" [DB2] data block, you

must go offine &' Secffine anq then open the properties of the data block.

(® ¥ Geoffiine @ SPEED MOTOR [DB2] ® Properties)

Hl Call structure 600_Global_Data_Blocks_57-1200 = ¢

I8 Siemens - C:\Us/EGHEN

z . = Assignment list
Froject ¥ Edit Siew ) C = = Totally Integrated Automation
j" 3 B Save proj _!g (}cp)— (j,uI-C Switch programming language » o offiine &? [E m _x; _’! _u ‘7 project> ‘ h PORTAL
Project tree e Know-how protection
e Copyas text =) rint... Cirlsp =
J Evices L X Delete Del &\ Print preview... i"
% - W » 4 |=
Rename F2 = Fropertics... altsEnter T Snapshot "% " Copysnapshots tostartvalues [ B H a
Compile » 2017 5:15:16 PM) o
¥ ]1031600.Glg  Deownload to device » Startvalue  Snapshot Retain Accessible f.. Writa.. Visiblein .. Setpoint  Comment =
B Add new| § Go online Carlak ] 1,:J
i Devices § &¥ Ctrl 150 150 =] (=) ™ I~ 1= Speed setpaintin.| &
~ [ cpu_121 = s TR 0.0 1512044 )] =] ~ - [[]  speedactualvalu. |5
; aps c ®
I Devie{m, | oo <nepshots o -~ =] 1] =] Parameters forerr.| @
% Onlind @, Load start values as actual value 15.0 15.0 vl [t ~ ™~ =] Speed limit/ifex..| |
~ g Frogra  Copysnapshots to start values » 100 100 =] =] ™ =) M speedlimit/ifex..
i Ad Sice s
[ & Quick compare 2 alse TRUE (v =] ™~ % =] Error I\m:f e:Io:eed...
& Mg - false TRUE v =2l ™ ™~ B Warning limit exc...
& 1 i Searchiin project Crl+F =] =] [~] ] A e e
4 MO S Generate source from blocks » 16.0 -16.0 ] =] ™ ™~ =] Speed limit /ifex..
o = ] Cal oo
&8 M ¥ Crossreferences = 140 140 Wl [~ ™~ = Speegl.plx»\fex,
. M X! Crossreference information Shift=F11 blse FALSE =] ™ =] ™~ = Error limit exceed...
W SProoy rowy 7 T Ty TooT FALSE ] =] ~! ! [ weminglimitex...
» :{ Technology objects (¢ l m ‘ >
» @} External source files = - = =
v [@ FLC tags = |_d,.Pmpemes H "iy Info Lj“f{_.,-Dmgnostlcs ‘
J o (3] || General | Cross-references | Compile | EnergySuite | Syntax |
v | Details view @HD‘E‘ Show all messages [+
I Message Goto 7 Date Time
- offs (] 'MOTOR_SPEEDMONITORING' was loaded successfully. 71612017 4:30:19 PM A
et
- : ‘ o ‘Main' was loaded successfully. 70612017 4:30:19 PM
<€) Speed_Setpoint ; " % g 3
@ Sheed Actugvl 0 scanning for devices completed for interface Intel(R) Ethernet Connection (4) 1219-LM. Foun... 7162017 4:28:43 PM
5 PPE‘E‘ = 5 i -d i o Loading completed (errors: 0; warnings: 0). 7i612017 4:30:24 PM
v
b Restive ) pae @  Connected to CPU_1214C, via address IP=192.168.0.1 70612017 4:32:04 PM
<0 » Negative_Speed 5 - =
Q Connection to CPU_1214C terminated. 7/6/2017 4:50:36 PM E
o Connected to CPU_1214C, via address IP=192.168.0.1 71612017 4:50:42 PM
Q 5 setpoint values successfully written to the PLC. 7i6i2017 4:51:15 PM
0 5 setpoint values successfully written to the PLC. 71612017 5:28:15 PM ]
Q Connection to CPU 1214C terminated. 71612017 5:35:43PM ‘ M
< 1l >« il >
4 Portal view i | @ speeo_mor

® Select the 'Optimized block access' check box ™ in the properties under 'General’,
‘Attributes’.

(® General ® Attributes ® ™ Optimized block access)

SPEED_MOTOR[DBZ] [X

jiGenelalril

General

- Attributes
Information

Time stamps

Compilation [ onlystore in load memory
Protection

Download without reinitialization

[7] Data block write-protected in the device
[ optimized block access

T

v

<] \m B

ok || cancel |

e |
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® Assign a 'Retentive memory reserve' to the data block for 'Download without reinitialization'.

(®Download without reinitialization ® Retentive memory reserve ® 10 bytes ® OK)

SPEED_MOTOR[DB2]

j General |
General . e vean
- Download without reinitialization

Information

Time stamps

Compilation Memory reserve: 100 Eﬁes (100 bytes available)

Protection =) Enable download without reinitialization for

Attributes retentive tags.

 Download without reinitia izatior - Retentive memoryreserve | 10 Bytes | (10 bytes available)
4
b
»

| oK 1 cancel |

=l

® Download your "SPEED_MOTOR" [DB] data block to the controller again and select

-ﬁ' Go online)r

(®SPEED_MOTOR [DB] ® & @ & Geonline)

14 Siemens - C:\Usersimde\Documents\Automation\031-600_Global_Data_Blocks_S57-1200031-600_Global_Data_Blocks_57-1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
2 [ B save project X ¢ X 9 5ME B R F coonline F coofiine o A M ¥ - [ >[Nl PORTAL
Project tree m 4
Download to device
Devices
3% S 2 B, B E °7 Keepacualvalues [gg Snapshot | ¥ Copysnapshotstostmrtvalues g & ' = E
SPEED_MOTOR &
¥ _] 031-600_Global_Data_Blecks_S7-1200 ‘; Name Datatype  Startvalue  Snapshot Retain Accessible f.. | Writa... Visiblein .. Setpoint Comment P
B Add new device 1 @ v sweric Gl 1':1
gy Devices & networks 2 an Speed_Setpoint Real 15.0 =] (=) ™ =l =] Speed setpaintin.| &
~ [ CPU_1214C [CPU 1214C DU/DTIDC] =1 @~ Speed_Actual Value  Real 0.0 =l [~} ™ ~ B Speed actual valu_{ &,
Y Device configuration 4 40 = v Positive_Speed struct =] =] I~ ~ Parameters for err.| &
% Online & disgnostics 5 @ = Threshold_Error Real 15.0 vl =] ™ ~ =) Speed limit/ ifex..| |
= [z Program blocks —s @ = Threshold_waming  Real 100 2} [~ [~} ™~ - Speed limit | fex..
B Add new block 7 @ = Error Bool f 2 ™} =) ~ =] Error limit exceed...
& Main [0B1] B @ = Warning Bool false v = ~ ™~ O Warning limit exc...
& MOTOR_SFEEDCONTROL [F... 9 4= ~ Negative_Speed Struct =] =] ™ ™ Parameters for er..
48 MOTOR_SPEEDMONITORING. 1090 =  Threshold_Error  Real 16.0 ] =] =] ! ~ Speed limit /ifex..
4 MOTOR_AUTO [FB1] na = Threshold_Warning  Real 140 Wl [~ ™~ = Speed limit | ifex..
@ MOTOR_AUTO_DE [DB1] 2la = Error ool false Wl =] ~ =] a Error limit exceed..
g SPEED_MOTOR [DB2] i@ = Warning Bool vl =] ™ =] = Warning limit exc...
» ;{ Technology objects (¢ l m ‘ >
» @} External source files = - = =
v [@ FLC tags = |_d,.Pmpemes H "iy Info Lj“ %l Diagnostics ‘
<] — ] B* ] General quss-references ﬂ Compile J Energy Suite I[ Syntax y|
v | Details view QHD‘E‘ Show all messages [+
I Message Goto 7 Date Time
0 'MOTOR_SPEEDMONITORING' was loaded successfully. 7/612017 4:30:19 PM A
Name Offset m g & E
: (] Main' was loaded successfully. 71612017 4:30:19 PM
< Speed_Setpoint " " b " 2
@ SR AR VAR 0 Scanning for devices completed fovrlmerhce Intel(R) Ethernet Connection (4) 1219-LM. Foun... 7r_6f20\7 4:28:43 PM
a » Pn;it‘w: Spre-d o Loading completed (errors: 0; warnings: 0). 7/6/2017 4:30:24 PM
%75 Nw“iv; Soead [} Cnnne:t-ed to CPU_1214C, via address IP=192.168.0.1 71612017 4:32:04 PM
- Q Connection to CPU_1214C terminated. 7162017  4:50:36 PM =
o Connected to CPU_1214C, via address IP=192.168.0.1 71612017 4:50:42 PM
Q 5 setpoint values successfully written to the PLC. 7i6i2017 4:51:15 PM
0 5 setpoint values successfully written to the PLC. 71612017 5:28:15 PM ]
Q Connection to CPU 1214C terminated. 71612017 5:35:43PM ‘ M
< [ >
Portal view Overview | @ speeo_mort
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® Then click the |ﬂl icon to activate memory reserve and thus activate downloading without

reinitialization for keeping actual values. Confirm the safety prompt with 'OK'.

@ %/ ® oK)
' b, B = Keep actual values s Snapshot B n, Copysnapshots to startvalues g Load start values as actual values [, =
SPEED_MOTOR (snapshot created: 08.08)p Activate memary reserve
[name Data type | startvalue | Monitor value |Retain |Accessibl... | Writabl. | Visiblein .. Setpaint Comment
1 |4 v Static
2 an Speed_Setpoint Real @ 150 100 . =] =] =] v =] Speed setpoint in revolution per minute (range:+-50rprm})
3 4. Speed_Actual_Value  Real 0.0 00 ] = =] =] ] Speed actual value in revelution per minute (range:+-50rpn
4 4w v Positive_Speed Struct E E E E Parameters for error [ warning positive speed
5 4@ ¢ Thresheld_Error Real 15.0 150 E E @ B Speed limit | if exceeded an error is displayed
6 @ =* Threshold_Wamning  Real 100 100 =] =] v v Speed limit/ if exceeded an warning is displayed
i o» Error Bool false FALSE =] ™ vl 0 Error limit exceeded
E @ = Waming Bool falce FALSE B E B D Warning limit exceeded
9 40 ® > Negative Speed Struct =] ™ =] =] Farameters for error [ warning negative speed
na » Threshold_Error Real -16.0 =] =] v =] Speed limit{ if exceeded an error is displayed
114 = Threshold_Warning  Real -14.0 g E B E speed limit/ if exceeded an warning is displayed
24 ¢» Error Bool FALSE E E E D Error limit exceeded
4@ Waming Boaol FALSE =] =] 7] 0 Warmning limit exceeded
[<] Il 1>
Activation (0601:000020) X

I Do you want to enable the block function "Load without
® reinitialization"?

You can download the following changes to the block interface in "RUN"
mode without having to reinitialize the program. The number of possible
changes is limited. You can specify the size of the memory reserved for
changes under *Options > Settings”. Please note that changes which were
made before activating the memory reserve may cause a reinitialization.

Lokl cancel |
e ———
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® Next add any tag in your data block 99.0

(® Name: Value_test ® Data type: Real ® Start value: 99.0)

1200_V14 » CPU_ - [C - » Program bloc| » SPEED_MO

|

Snapshot 33} 33, Copysnapshots tostartvalues [ & . Load startvalues as actual values | I8

Keep actual values

MName Datatype  Startvalue Retsin  Accessibl.. Writabl.. Visiblein .. Setpoint Comment
1 0 v Static
2 4@~ Speed_Setpoint Real 150 ] ™ Speed setpoint in revelution per minute (range:+/-50rpm)
s Speed_Actual_Value  Real 0.0 EI E D Speed actual value in revolution per minute (range:+-50rp
4 41 = ¥ Positive_Speed Struct ) Parameters for error { warning positive speed
5 <@ = Threshaold_Error Real ] =] Speed limit/ifexceeded an error is displayed
6 L Thresheold_Warning Real E‘ E E Speed limit/ ifexceeded an warning is displayed
i@ = Error Bool 3] 0 Error limit exceeded
8 <@ L] Warning Bool ™ O Wiarning limit exceeded
9 <4 = ¥ Negative Speed Struct Farameters for error { warning negative speed
o = Threshold_Error Real 3] =] speed limit | if exceeded an error is displayed
11 < = Threshold_Warning Real ™ =] speed limiti if exceeded an warning is displayed
12 = Error Bool ] (] Error limit exceeded
13 a0 L | Wiarning Bool [+ () Warning limit exceeded
i4lan = value_test rReal [ 990 (=] O
15 L}

(<] [0 1>

® Download your "SPEED_MOTOR" [DB] data block to the controller again.

®SPEED_MOTOR [DB] ® & ® Download)

\00_TIA_Portal\0. 00_ Global_Data_Blocks ilobal_Data_Block:

Project Edit View Insert Onlme— Optiens  Tools  Window Help ‘ Totally Integrated Automation
[ [ save project | X D 5 MG E RS coonine 4¥ cooffine Jp [M I8 3¢ - || PORTAL
Downlead to device
Devices 2
ki oF @ E 7 Keepacual values | snapshot ™, . Copysnapshots tostartvalues Load start values a5 actual values By & Ed=
= o = P _H & + i & ® g —a |m
=
SPEED_MOTOR b
Name Name Detatype  Startvalue Retain  Accessibl.. Writabl.. Visiblein .. Setpoint Comment
~ ] 031-600_Global_Data_Blocks _57-1200 v [ @ [~] 1 <@ v static
B Add new device |: @=  speed setpoint Real 150 = =] Speed setpoint in revolution per minute (range:+/-50rp...
iy Devices & networks _|: a- Speed_Actual Value  Real o0 =] Speed actual value in revolution per minute (range:+/-5
~ (1§ CPU_1214C [CPU 1214C DC/DGDC] Q||+ @@= ~ Positive_Speed Struct 2] Parameters for error | warning positive speed
Y Device configurstion 5 a = Threshold_Error Real =] =] Speed limit | if exceeded an errar is displayed
%] online & disgnostics 6 @ = Threshold_Waming  Real =] =] =] Speed limitif exceeded an warmning is displayed
~ [ Program blocks 9 |7 @ = Emor Bool ) (=] Error limit exceeded
B¢ Add new block 8 @ = Waming Bool [ ] Waming limit exceeded
& Mein [0B1] [*] 9 4 ® T Negative Speed Struct ) Parameters for error | warning negative speed
& MOTOR_SPEEDCONTROL [FC10] (] iola = Threshold_Errar Real ) (=] Speed limit | if exceeded an errar is displayed
4 MOTOR SPEEDMONITORNG [FC1_. @ ila = Threshold_Warning  Real =) Speed limit| if exceeded an warmning is displayed
& MOTOR_AUTO [FB1] (] i20a = Error Bool ) =] Error limit exceeded
@ MAGAZINE_PLASTIC [DE3] [] iBla = Waming Bool alse ) m] Waming limit exceeded
@ MOTOR_AUTO_DE [DB1] (] 14 lqq = Value_test Real  [E] 99.0 O (=] O
| SPEED_MOTOR[DB2] W1 -
[ | 1 B ol
<[ il =] [<] il >
Load preview
9 Check before loading
Status |1 Target Message Action
4 @ ~ cru_i214C Ready for loading.
V] Simulated module The download will be performed to a simulated PLC.
(V] ¥ Software Download software to device Consistent download
] ~ Overwrite onli... Objects that exist online and are overwritten.
] Main [OB1] Ovenarite
] SPEED_MD... [+ overwrite
=] 5]
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=

® If you click ' = to monitor the block again, you will see that the monitored values for the

previously existing tags have not been overwritten with the start values.

oo

@)

= Wy g = . Keep actual values : Snapshot ™ ™, Copysnapshots tostartvalues g & Loadstartvalues as actalvalues [y Bl H
SPEED_MOTOR
Name Datatype  Startvalue Monitor value  Retain | Accessibl. Writsbl. Visiblein .. | Setpaint Comment

1 4@ v Static
2 a@nm Speed_Setpoint Real 150 100 =] Speed setpaint in revolution per minut...
3 4. speed_Actual_value  Real 0.0 0.0 =] (] Speed actual value in revolution per mi.
4 4 = > Positive Speed Struct Parameters for error | warning positive ..
5 4@ = Threshold_Error Real 150 =] =] Speed limit/ ifexceeded an erroris dis...
& @@ = Threshold_Warning  Real 10.0 =] = Speed limit | if exceeded an waming is ..
7 @ = Error Bool FALSE =] 0 Error limit exceeded
8 @ = Warning Bool FALSE [ 0 Warning limit exceeded
9 40 " ¥ Hegative Speed Struct Parameters for error | warning negative.
10 <@ L Threshold_Error Real -16.0 -16.0 =] speed limit | if exceeded an erroris dis__
11 @ L} Threshold_Warning  Real -14.0 =] =] Speed limit/ ifexceeded an warning is ..
12 @ L} Error Bool FALSE (] Error limit exceeded
13 @ = Warning Bool FALSE =] =] Waming limit exceeded
14 |qm = Value_test Real 99.0 [w] B | |
15 = A =3

[<] i ]

7.10 Archive the project
® As the final step, we want to archive the complete project. Select the ® 'Archive ... command

in the ® 'Project’ menu. Select a folder where you want to archive your project and save it
with the file type "TIA Portal project archive".

(® Project ® Archive ® TIA Portal project archive ® 031-600_Global_Data Blocks_S7-
1200.... ® Save)

14 Siemens - C:\Users\mde\Documents\Automation\031-600_Global_Data_Blocks_57-1200\031-600_Global_Data_Blocks_S7-1200

Project |Edit View Insert Online Options Tools Window Help Totally intagrated Atomation
;;New be: T MG B B Gooniine & Gooffine | dp MM I8 2 1) [ i PORTAL
ASE,ZE — B 031.600_Global_Data_Blocks_$7-1200 » CPU_1214C [CPU 1214CDUDUDC] » Program blocks » SPEED_MOTOR [DB2]  — i M X
Close Crrlsw %
H seve Cirlss i B, B B ° reepacuwalvalues [gg| Snapshor % B, cCopysnapshots tosmmvalues @ & " 5 |3
Savess CtrlshiftsS SPEED_MOTOR =
Delete project... Cul+E Name Datstype | Startvalue  Retain Accessiblef.. Writa_  Visiblein . Setpoint  Comment =
i — N &
REmicie 2 @ Speed_Setpoint Real 150 ™} =] ] ™ M  Speed setpointin revalution per mi.| &
Manage multiuser server projects... 3 as Speed_Actual Value  Real 0.0 ] 2] (2] 4} (@] Speed actual value in revolution per| S,
B Cord ReaderlUsa memory vl @ ~ Positive speed Struet ] ™ =] “ Parameters for error | warning positi.| &
B Memory card flle vilz @ = Threshold_Error  Real 150 (7] v (%3] (v) ™ Speed limit / if exceeded an erroris .| |
6 € = Threshold_waming Real 100 2] 2] ] 2] ™~ Speed limit /if exceeded an warnin...
staythasicinteq itycheck 7@ = Emor Bool false &) =] =] ] [ Erorlimitexceeded
Upgrade 2 = = 22 = 23
8 @ = Warning Bool alse (7] 2] (72} 7} B Warning limit exceeded
il Crl+P o g = ~ Negative_Speed Struct (™) 2] 2] Parameters for error f warning negat |
& Print preview.. 1049 =  Threshold Eror  Real 160 ] ] 2] =] B Specdimit/ifexeeded anenoris .
C:1..1031-600_Global_Data_Blocks_S7-1200 na = Threshold_Warning  Real 140 2} 3] 2] v ~ Speed limit | if exceeded an warnin...
C:1.1031-500_Analog_Values_S7-1200_V14 2@ = Error Bool alse (7] V) (™) v (m] Error limit exceeded
C:lUs..\031_420_Diagnostics_via_Webserver (|43 4@ =  Waming Bool alse ] ] %] o} [ Weming limit exceeded
C:lUsersim...\031_200_FB-Programming_V14 i@ = Value_test Real 990 (=] ™ ™ ™ B
C:\usersimde..\031-410_Basics_Diagnostics 15 - Add news
cu 1031-100_FC_Prog g &l = =
C:\User..|031-300_IEC_Timers_Counters_V14.
CilusersimdelDocume...1011-101_CPUT214C |4 Properties  |%}Info @) | 2 Diagnostics
Exit Ak (|| General | Crossreferences | Compile | Energy Suite | syntax |
B3] 4. @] [show all messages [~]
Name Offset
i I Message - Goto 2 Date Time:
= i s = ° Connected to CPU_1214C, via address IP=192.168.0.1 71612017 5:52:08 PM 7‘
[SIMS =t ol & @ ~ Sstartdownloading to device. 71612017 5:56:00 PM 1]
l€0 » Positive_Speed -
® v cruziac 71612017 5:56:00 M
MRRNE D crativespeci] 0 "SPEED_MOTOR' was loaded successfully. 7i612017 5:58:01 PM
o "Main' was loaded successfully. 7062017 5:58:01 PM
®  Loading completed (errors: 0; warnings: 0). 71612017 5:58:02 PM
@ Connection to CPU_1214C terminated. 7162017 6:02:28 PM
il | 1]

4 Portal view i !
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8 Checklist

No.

Description

Completed

Data block SPEED_MOTOR [DB2] successfully created.

Program changes made in Main [OB1].

Compiling successful and without error message

Download successful and without error message

Switch on station (-KO = 1)

Cylinder retracted / Feedback activated (-B1 = 1)
EMERGENCY OFF (-Al = 1) not activated
AUTOMATIC mode (-S0 = 1)

Pushbutton automatic stop not actuated (-S2 = 1)
Briefly press the automatic start pushbutton (-S1 = 1)
Sensor part at slide activated (-B4 = 1)

then Conveyor motor M1 variable speed (-Q3 = 1)
switches on and stays on.

The speed corresponds to the speed setpoint in the range +/- 50
rpm

Sensor part at end of conveyor activated (-B7 = 1) ® -Q3 = 0 (after
2 seconds)

Briefly press the automatic stop pushbutton (-S2=0) ® -Q3=0

Activate EMERGENCY OFF (-A1=0) ®-Q3=0

Manual mode (-S0=0) ®-Q3=0

10

Switch off station (-KO=0) ® -Q3 =0

11

Cylinder not retracted (-B1 =0) ®-Q3=0

12

Speed > Motor_speed_monitoring_error_max ® -Q3 =0

13

Speed < Motor_speed_monitoring_error_min ® -Q3 =0

14

Project successfully archived
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9.1

9.2
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Exercise

Task — Exercise

In this exercise a global data block "MAGAZINE_PLASTIC" [DB3] will be created additionally.

The setpoint and actual value of the counter for the plastic parts will be specified and displayed in

this data block.

A connectable input for the setpoint setting and an output for displaying the actual value will also
be added to the "MOTOR_AUTO" [FB1] function block.

Technology diagram

Here you see the technology diagram for the task.

Sortieranlage/ Sorting station

-B4 -B5

Rutsche/Slide

-B3 Motor aktiv/
motor active

-B8 Istwert Drehzahl/
actual value speed

5.0 U/min (rpm)

1.0 mfs

-B6

Metall/
metal
—

Zusétzliche Werte
Additional values

Plastik/
plastic

-B9 externer Stellwert Drehzahl/

external manipulated value speed
5.0 U/min (rpm)
-U1 Stellwert Drehzahl/
manipulated value speed

U/min (rpm)

Figure 5: Technology diagram

Schalter der Sortieranlage
Switches of sorting station
-P1 einfon
j -Q0 Hauptschalter/Main switch
-P4 aktivierl/active
E -A1 NOTHALT/Emergency stop
-P2 Handimanual -P3 Auto/auto

j -S0 Betriebsart/operating mode

Automatikbetrieb
Automatic mode:

-PS gestartestarted
__ -S1 Start/start

__ -S2 Stopp/stop

Handbetrieb / Manual mode

-53 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-S4 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards

-P7 ausgefahren/extended

-S6 Zylinder -M4 ausfahren/
cylinder -M4 extend

-S5 Zylinder -M4 einfahren/
cylinder -M4 retract

-P6 eingefahreniretracted

Figure 6: Control panel
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9.3 Reference list

The following signals are required as global operands for this task.

DI Type Identifier Function NC/NO
0.0 BOOL -Al Return signal emergency stop OK NC
0.1 BOOL -KO Main switch "ON" NO

) Manual =0
10.2 BOOL -S0 Mode selector manual (0)/ automatic (1)
Auto =1
10.3 BOOL -S1 Pushbutton automatic start NO
10.4 BOOL -S2 Pushbutton automatic stop NC
10.5 BOOL -B1 Sensor cylinder -M4 retracted NO
1.0 BOOL -B4 Sensor part at slide NO
1.3 BOOL -B7 Sensor part at end of conveyor NO
W64 BOOL B8 Sensor actual value speed of the motor +/-10V
corresponds to +/- 50 rpm

DO Type Identifier Function

Q0.2 BOOL -Q3 Conveyor motor -M1 variable speed
QW 64 BOOL U1 Manipulated value speed of the motor in 2

directions +/- 10V corresponds to +/- 50 rpm

Legend for reference list

DI Digital Input DO Digital Output
Al Analog Input AO Analog Output
I Input Q Output

NC Normally Closed

NO Normally Open

9.4 Planning

Plan the implementation of the task on your own.
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9.5 Checklist — Exercise

No.

Description

Completed

Data block MAGAZINE_PLASTIC [DB3] successfully created.

Program changes made in MOTOR_AUTO [FB1].

Program changes made in Main [OB1].

Compiling successful and without error message

Download successful and without error message

Switch on station (-KO = 1)

Cylinder retracted / Feedback activated (-B1 = 1)
EMERGENCY OFF (-Al = 1) not activated
AUTOMATIC mode (-S0 = 1)

Pushbutton automatic stop not actuated (-S2 = 1)
Briefly press the automatic start pushbutton (-S1 = 1)
Sensor part at slide activated (-B4 = 1)

then Conveyor motor M1 variable speed (-Q3 = 1)
switches on and stays on.

The speed corresponds to the speed setpoint in the range +/- 50
rpm

Sensor part at end of conveyor activated (-B7 = 1) ® -Q3 = 0 (after
2 seconds)

Briefly press the automatic stop pushbutton (-S2 = 0) ® -Q3 =0

Activate EMERGENCY OFF (-A1=0) ®-Q3=0

10

Manual mode (-S0=0) ®-Q3=0

11

Switch off station (-KO=0) ® -Q3 =0

12

Cylinder not retracted (-B1=0) ® -Q3=0

13

Speed > Motor_speed_monitoring_error_max ® -Q3=0

14

Speed < Motor_speed_monitoring_error_min ® -Q3 =0

15

Project successfully archived
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10 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software /

firmware, under the following link:

www.siemens.com/sce/s7-1200

Preview , Additional information”

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

A TlA Portal Videos

A TIA Portal Tutonal Center

» Getting Started

A Programming Guideline

A Easy Entry in SIMATIC 57-1200

» Download Trial Software/Firmware

A Technical Documentation SIMATIC Controller
A Indugtry Online Support App

A TlA Portal, SIMATIC 57-12001 500 Overview
A TIA Portal Website
A SIMATIC 57-1200 Website
A SIMATIC 57-1300 Website
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Further Information

Siemens Automation Cooperates with Education
siemens.com/sce

SCE Learn-/Training Documents
siemens.com/sce/documents

SCE Trainer Packages
siemens.com/sceltp

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industrie 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalogue and online ordering system Industry Mall
mall.industry.siemens.com

Siemens AG
Digital Factory
P.O. Box 4848
90026 Nuremberg
Germany

Subject to change and errors
© Siemens AG 2018
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