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Warranty and Liability

Warranty and Liability

Note

The application examples are not binding and do not claim to be complete
regarding configuration, equipment and any eventuality. The application
examples do not represent customer-specific solutions. You are responsible for
ensuring that the described products are used correctly. These application
examples do not relieve you of your responsibility to use sound practices in
application, installation, operation and maintenance. When using these
application examples, you recognize that we will not be liable for any
damage/claims beyond the liability clause described. We reserve the right to
make changes to these application examples at any time and without prior
notice. If there are any deviations between the recommendations provided in this
application example and other Siemens publications (e.g. catalogs), the contents
of the other documents shall have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change in the burden of
proof to your disadvantage.

It is not permissible to transfer or copy these application examples or excerpts
thereof without express authorization from Siemens Industry Sector.

Caution

The functions and solutions described in this article confine themselves to the
realization of the automation task predominantly. Please take into account
furthermore that corresponding protective measures have to be taken up in the
context of Industrial Security when connecting your equipment to other parts of the
plant, the enterprise network or the Internet. Further information can be found
under the Iltem-ID 50203404.

http://support.automation.siemens.com/WW /view/en/50203404
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1 Automation Task

1

Automation Task

Task description

The active power absorbed by several SENTRON power monitoring devices PAC
3200 are to be read out deterministically and the total energy consumption is to be
calculated by a S7-1200 controller via Modbus on TCP.

Figure 1-1: Layout of the application task
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Application requirements

The electrical output from several rows of street lights measured by SENTRON
PAC3200 devices shall be transferred to SIMATIC S7-1200 via the Modbus/TCP
protocol, be displayed at an operator panel and be further processed for
determining the energy consumption.

The power of the street lamps shall be monitored for upper and lower limits.
Depending on the process tag, the “Exchange illuminant” message shall be
generated when falling short of the lower limit, and the “Check short circuit”
message when the upper limit is exceeded. If an Ethernet connection is
interrupted, a message indicating which SENTRON PAC3200 device cannot be
reached, shall be output. All messages shall be assigned a time stamp, be
displayed on a KTP600 and entered in its message buffer.

The total energy consumption of all streets is calculated with the help of the
S7-1200 and displayed as a chronological sequence. The daily energy
consumption of a week is to be logged as a bar chart. After a week, the daily total
energy consumption is summarized into weekly energy consumption. The weekly
energy consumption throughout the year is then archived in the KTP600 as a
recipe of 4 quarterly data records of 13 weeks each.

It shall be possible to record and reset the operating hours of all SENTRON
PAC3200 devices. It shall be possible to delete all saved and archived energy
consumption values. It shall also be possible to empty the alarm buffer.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
V12.0_1.7_0, Entry ID: 40614428
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1 Automation Task

For demonstration purposes, it shall be possible to simulate the daily change
manually and automatically and the weekly change manually.
Schematic layout

The automation task is demonstrated using the example of data communication
with two SENTRON PAC3200 devices.

Figure 1-2: Schematic layout
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A SIMATIC S7-1200 is to be linked with two SENTRON PAC 3200 via a CSM 1277
switch.

With the help of the Modbus/TCP protocol, data between the SENTRON PAC3200
power monitoring device and the S7-1200 CPU can be exchanged. As a result, the
output of the street lamps is to be measured. The SIMATIC S7-1200 is to calculate
the energy consumption for the two streets from the average power demand. The
energy consumption shall be visualized in a SIMATIC KTP600. However, to
simulate the user interface, the simulation in the TIA Portal can also be used.

Class C network

The IP addresses of the communication nodes only differ in the last octet
(192.168.0.x), which makes it a class C network. As a subnet mask,
“255.255.255.0” is selected for a class C network.

To expand to several SENTRON PAC3200 devices in the sample program, further
IP addresses can be used within this class C network (192.168.0.x).

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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2 Components and Structure

2.1 Components list

2 Components and Structure

21 Components list

The application on hand was created with the following components:

Products
Table 2-1: Products
Components Qty. MLFB/order number Note
1. PMD SENTRON PAC3200 LCM PM | 2 7KM2112-0BA00-3AA0
ACDC TEK
PM1207 power supply unit 1 6EP1332-1SH71
COMPACT SWITCH MODULE CSM | 1 6GK7277-1AA10-0AA0
1277
4. $7-1200 CPU1215C" DC/DC/DC 1 6ES7 215-1AG31-0XB0 Version V3.0
Basic panel KTP600 (color, PN) 1 6AV6647-0AD11-3AX0 optional
Ethernet connecting cable between
KTP600, S7-1200 CPU, SENTRON 4 6XV1870-3QH20
PAC devices and PC

Note A KTP600 is not essential. To simulate the user interface, the simulation in the
TIA Portal can be used.

40614428_Set22_V12_1d7_0_en.doc
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' The application does not necessarily require the specified CPU. You can use any S7-1200
CPU as of version 2.1.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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2 Components and Structure
2.2 Wiring diagram

2.2 Wiring diagram
Figure 2-1: Wiring
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You can use the KTP600? as the operator panel or the simulation in the TIA Portal.

Copyright © Siemens AG 2013 All rights reserved

Note The various connection types for the power side of the SENTRON power
monitoring device PAC3200 can be found in the device manual /9/.

2 When using a CPU with only one LAN connection, you only connect the KTP600 when you no
longer require the development system for configuration and testing.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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2 Components and Structure

2.3 Controller software

Standard software components

Table 2-2: Standard software components

2.3 Controller software

Component

Order number or link

gggp 7 Basic V11 BES7822-0AA01-0YAQ

Update 5 to

STEP 7 Basic V11 http://support.automation.siemens.com/WW/view/en/58112582

SP2

Latest STEP 7 V11

Hsp? http://support.automation.siemens.com/WW /view/en/54164095

or alternatively

STEP 7 Basic V12 6ES7822-0AA02-0YAS

User software and documentation

The example project is available on the HTML page from which you downloaded

this document.
Table 2-3: User software and documentation

Component

Note

40614428 Set22 V11_1d7_0.zip
40614428 Set22_V12_1d7_0.zip

STEP 7 project alternatively in TIAV11 or
TIAV12

40614428 Set22 V12_1d7_0_xx*.pdf

This document

® Hardware Support Package with CPU 1215C
* xx = language 1D

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.1 Installation and wiring

3
3.1

3.2

3.3

Commissioning

Installation and wiring

Install and wire the components (see chapter 2.1 Components list) according to the

the wiring plan in chapter 2.1. Earth all of the devices.

Installation of the SIMATIC software (TIA Portal)

Install the SIMATIC software on your PG/PC according to Table 2-2.

Configuring the SENTRON PAC3200 devices

Table 3-1: Configuration of the SENTRON PAC3200

No. Instruction Note / Screen
1. Wire the power side of the SENTRON PAC3200 devices according to their instruction manual
/9/ and the power level of the process tag. Do not operate the devices without current
transformer.
Supply the voltage
Configure the devices for the power unit according to the instruction manual /9/ and the power
level of the process tag.
4. Configure the devices as follows with regards - kAR TR T O - b Tl =
to communication: COMMUMICATION nZlb
e  Open the main menu of the SENTRON
PAC3200 device via F4.
. AR MAC-ADDR. 237A88E88463H
¢ Navigate to “Settings”, using F2 or F3 and - =
open it with F4. IF-ADDF.
¢ Navigate to the “Communication” menu SUEMET A.8.08
item, using F2 or F3 and open it with F4. GATEWAY HHEBAA
e Define the following settings: PROTOCOL SERbus TCP
IP address: 192.168.0.xxx
Sub-network mask: 255.255.255.0
Gateway: 0.0.0.0
Protocol: MODBUS TCP
For the 4™ octet of the IP address please
use 200 and 201. — — - P
e  After completing all settings, click F1 and COMMUNICATION dZlb
confirm the new start request with F4.
MAC-ADDR. 237ABBBAB463A
IP-ADDR. 192.138.225.180
1 A= - Dol il o | sl sl | sl sl e |
FARAMETER WILL BE
AFFLIED AFTER REBOOT
REEBOOT HOWw?
MO ] 4
Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.4 Configuring the operator panel

3.4 Configuring the operator panel

If the KTP600 is used as operator panel, then the project-specific IP address (see
Figure 1-2) must be set. The procedure is as follows:

Table 3-2: Configure operator panel

No. Instruction Note / Screen
1. 2. Select the “Control Panel” button to Loader VO1.04.00.00_04.01
open the control panel of the
Loader. Transfer
Start
[
Control Panel '-\
Y
\ |
-
Basic Panels PN
Control Panel
L J PR
Profinet opP Password
i, B
= |
TmnsfeJ Screensaver  Sound Settings
3. 1. Open the "Profinet Settings" dialog Contral Panel
by double-clicking the "Profinet"
icon.

2. Select the specific address.

3. Inthe input fields you enter the
- IP address = 192.168.0.98
and the
- Subnet Mask= 255.255.255.0
via the screen keyboard.

: \
4. Select “OK” to close the dialog box IP Address | Mode | Dewce| NTP
and apply the entries. '

Profinet Setings

An IP address can be automafically
assigned to thiz device.

O Obtain an IP address via DHCP
@_Specify an IP address

192 |158 | 0 |98

Sl.hnet\nnas{:/|ﬁ 255 [255 [ 0

Def.Gateway: || 0 | 0 [0 [0

All further default values can remain unchanged.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
V12.0_1.7_0, Entry ID: 40614428 11
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3 Commissioning

3.5 PG/PC settings on Windows level

3.5 PG/PC settings on Windows level

3.5.1 Assigning the IP address of the PG/PC

You have to assign your PG/PC an IP address in the same subnet as the CPUs
and the optimum HMI. The IP addresses of the individual stations can be seen in

Figure 1-2.

In order to assign the IP address for your network card in the Windows XP
operating system, please proceed as follows:

Table 3-3: Assigning the IP address of the PG/PC

No. Instruction

Note / Screen

Connections”.

1. In the Windows Control Panel, open “Network

E- Control Panel

File Edit “iew Favorites Tools Help

D Eack ~ € - (¥ | - search Folders | & 3 X 6 | E|v|

Address ID‘ Cantral Panel

Mame =
Control Panel mcassibility Options
¥ Add Hardware
L) Add or Remove Prograns
<@ Administrative Tools
"“ Automatic Updates
See Also & JDate and Time
% windows Update S Display .
I Folder Options
©) Help and Suppart [ Fonts
‘& Game Controllers
B Internet options
.&‘-.\Keybuard
B il
ﬂMemnry Card Parameter Assignmen

Mo

[ Switch to Cateqory Yiew

click to open the properties.

2. Select the network card to be used and right-

'5 Network Connections

File Edit Wiew Favorites Tools Advanced Help
Back ~ () - ?l, Search Folders ‘ & @ anmv‘ LN

Address @ Network Connections

Mame | Type

Network Tasks & LAN or High-Speed Internet
'.-44 Create a new cannection AR e Uik, S
% et up ahome or smal Disable

affice network, Status
@ Change Windows Firewal Repair

sektings
@ Disable this network device il g2 G diene
% Repair this connection Create Shorkcut
=]l Rename this connection Dielete

Rename

& View status of this
connection

[ Chanae settinas of this

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.5 PG/PC settings on Windows level

No.

Instruction

Note / Screen

Select the “Internet Protocol (TCP/IP)” item
and open its properties.

L Local Area Connection Properties d B

General | Authenticationl Advanced I

Connect using:

I H8 Broadcom Met<treme Gigabit Etherne

This connection uges the following items:

S PROFIMET 10 RT-Protocol ;I
3 i (150)
4| | »
Install... | Wrmstal | I Froperties I
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

¥ Show icon in notification area when connected
[V Matify me when this connection has limited or no connectivity

Cancel |

e Select “Use the following IP address”.

e Enter “192.168.0.241”, for example, as an
IP address (see Figure 1-2).
(However, you can use any free address
in the respective subnet)

e In Subnet mask, enter “255.255.255.0”.

e  Select “OK” to confirm the settings.

Internet Protocol {TCP/IP) Properties 2x|

General |

*Y'ou can get [P zeftings assigned automatically if your network: supports
thiz capability. Otherwize, you need ta ask your network administratar for
the appropriate IP settings.

" [btain an |P address automatically
% Lse the following IP address:

IP address: 192 168 0 . 241
Subnet mazk: |255 285 2B .0

€ ObtainDNE sewver addiess automaticalls

Default gateway:

—* lse the following DNS server addresses:

Prefered DNS server: I . . .

Advanced.. |

Altemate DNS server

Ok I Cancel |
3.5.2 Setting the PG/PC interface
To simulate the KTP600 in the TIA Portal, the PG/PC interface must be set
accordingly. The procedure is as follows:
Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.6 Configuration and download of the project

Table 3-4: Setting the PG/PC interface

No. Instruction Note / Screen
1. Open the “Set PG/PC Interface” dialog box in
the Windows Control Panel. File Edit View Favorites Tools  Help

€ R D ? |/- ) Search Falders |E|v

Address ID‘ Control Panel

Links g | Weh Slice Gallery 82 Windows Marketplace

Mame =

Iua' Control Panel ¥ @-,Network Connections

% Nokia Connection Manager
:},Phone and Madem Cptions
’L?,}Power Options

%2y Printers and Faxes

ﬂl] Realtek HD Sound Effect Manager
Q Regional and Language Options
%Scanners and Cameras

[ scheduled Tasks

'&3 Security Center

; =/PC Interface

“®

See Also

2. e Atthe access point of the “STONLINE x|
(STEP 7)” application, select the interface Access Path | LLDP |

parameter assignment used for your R

network Card ( TCP/' P(AUtO) R ) Used. SYOMLIME  [STEP7Y)  -» TCP/IP[&wuta) -» Broadcom NeNlremtj

e Select “OK” to confirm the settings. <Add/Delete>

DPSOMLINE

Micro/wIN- > PC/PPI cable(PPI)
MPI - PC AdapterMPl)

[STEF 7]

VIAare W Iie £

CP/IPAuta] -> Broadcom Metie

B3 TCP/IP[Auto] -» HighSpeed UsB-E_ Copy... |

WA 1CPrPiil> LovlreUso g e |
»

[Assigning Parameters far the IE-PG access

to your MDIS CPs with TCPAP Protocal
[RFC-1008])

rInterfaces

Add/Remove: Select... |
Cancel | Help |

3.6 Configuration and download of the project

3.6.1 Open the project in the TIA portal

Table 3-5: Open the project in the TIA portal

No. Instruction Note / Screen

Unzip the archived STEP 7 project (.zip) into any directory on your PG/PC.

2. In the Windows Explorer you navigate to your x
unzipped project folder, open it and start

TIA Portal by double-clicking on the contained
ap11 file.

Mame

» | ) AdditionalFiles
C)IM

JLlogs

) Swstem
—JTMP

11 oo Eil,

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.6 Configuration and download of the project

No. Instruction Note / Screen

3. The project opens in the TIA portal. If the TIA
Portal has opened in the portal view, go to the

project view (depends on the default setting in I.

the TIA Portal). s

L 3
by
P
» Project view
3.6.2 Setting the PLC local time

The system time of the KTP600 shall be synchronized with the PLC local time

every minute. It must be derived from the PLC system time regarding
summer/winter time. Make the respective settings in the “Properties” of the CPU —

as explained below.

Table 3-6: Setting the PLC local time

e  Select your “Time zone” for calculating
the local time.

e If necessary, activate the daylight saving
time with all required settings.

No. Instruction Note / Screen
1. In the Project tree you open the “Device
configuration” under “PLC_1” with a double- Devices
click. EHOO
~ [ ] CEx22.
B Add new device
2 Devices & networks
(i oo
2. In the graphical area you select the CPU.
§7-1200 Baugrupp...
3. e In “Properties” you select “Time of day”.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.6 Configuration and download of the project
3.6.3 Defining the power limits in the configuration (optional)

The power limit values for the short-circuit and defective illuminate detection can be
entered conveniently at the operator panel and are then saved retentively in the
PLC. If you do not need this functionality, but want the correct power limit values to
be written retentively to the controller during program download already, enter
these as start values into the DB “PAC_data” prior to loading the program. This has
the advantage, that the power limit values are available again after exchanging a
CPU, for example.

Table 3-7: Defining the power limits in the configuration

No. Instruction Note / Screen

1. Open DB503 “PAC_data” by double-clicking
the block in the project navigation.

~ [ PLC_1 [CPU 1215 DGDODE]
[|T Device configuration
B Online stics

- ';:. Frogram b

ﬁ Adid new block

4 Main [OB1]

48 Event[FC161]

48 CE-22_FE [FESO1]
4 test [FET]

& ETEEEE

2. Enter the power limit values of all configured PAC_data

process tags as start values. Mame : Data type Start value Retain
1 <l = Static
2 @e b D
3 <= w Pav_limit E
4 a1 5w Pav_lirmit[1]
5 | = high Real 799990
6 < u Loy Real
7 - Struct
8 a1 L] high Real
9 | u lavws Real

3. Open the “Alarm monitoring” screen double-
clicking the icon in the project tree.

arks
» (o PLC_1 [CPU1215C DO/DGDE]
RIS HMI_1 [KTP60D Basic PN]

I]T Device configuration

T ary
[] consurmnption 52 week history

F ] Start

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.6 Configuration and download of the project

No. Instruction Note / Screen
4. Set the modes of all four limit value 1/O fields
to “Output” if you do not want to permit value
changes via the operator panel. Alarm monitaring [W]
] 00000 gepy
(z2) il
vt |
L3
|a
J Properties ” Animations ” Events |
= Property General
JGEneraI Process
Appear..
charact... Tag: | "PAC_data_Pav_limit[1] high"
Layout FLCtag:  PAC_data Pav_limit[1] high
o Address:
Lirnits b :
Miscella...
Security Type
lMode: |Output I
3.6.4 Loading the control unit into the CPU

Table 3-8: Loading the control unit into the CPU

used, the interface card and the subnet.

e Set the checkmark at “Show all
accessible devices”.

¢ Identify your controller from the list of
accessible devices using the MAC
address or the “Flash LED” option.

e Select the selected controller and use the
“Load” button.

No. Instruction Note / Screen
1. Connect your PG/PC to the CPU directly or using the CSM1277 switch.
(see Figure 1-2).
2. ° SeleCt the “PLC_'] [CPU 12150 Project  Edit  View Inzert  Online  Options  Tools  Window  Help
DC/DC/DC]” PLC folder. G (Y Gl save project &
e  Select the “Download to device” button to :
download the PLC project part to the Devices
CPU. el
- []cEx22
B Addl new device
e Deices 2 netorke
» [ PLC_1[CPU 1215¢ DO/DG/DC]
HI1 F T Basic P
3. e Select the type of the PG/PC interface

Type Address. Subnet
CPU1215CDCD. FIIE 192168099 FIIE_1

Type ofthe FGFCinerace. [ W piuie [l
FGIFCinterface. | W Siemens CP1 612 ~
Connectiontozubnet  [FIEL _|+]
o 9 show sl accessbe devces
2 2 5 i Sacgetd
[ bl deve 5730 5o e ]
= = e T =

&)

ssible. [
3
T
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3 Commissioning

3.6 Configuration and download of the project

No. Instruction Note / Screen

4. .

Select the “Load” button in the “Load @ crooxvvioe v

. ”
preview  screen. i Action
W @ - rca
B
[V} » Device configuration Delete and replace systern data intarget Download to device

Q ~ nload
[] load to device -
o n
(] Main [0B1] ad to device
Q PAC_data [DBS03] ad to device
Q Event[FC161] dto ds
9 test[FB1] wiload to device
[] B [DB2] wiload to device
(] [Fes01] load to device
@ CE-22_DB [DBS01] B
[] ME_CLIENT [FE1084] ad to device
Frish | tead || cancel |
5. After transferring all program blocks to the @ = n oo s dounleasing o s
controller, a “download result” window status |1 [Targer Message
@ - e Downloading te device completed without error
appears.

1 » Startrmodules  Startmodules after downlaading to device ™ startall

e Check “Start all” to set the controller to
“Run” mode.

e  Select the “Finish” button to finish the
entire download. (e ] oo [ concel

3.6.5 Setting the time of the controller

To synchronize the KTP600 or its simulation in TIA Portal with the local time of the
controller, the time of the CPU has to be set. Proceed as follows:

Copyright © Siemens AG 2013 All rights reserved
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Table 3-9: Setting the time of the controller

No. Instruction

Note / Screen

¢ Inthe Project tree you select the
controller and press the “Go online”
button.

Froject  Edit  Wiew Insert

Online

Optiens,

F (W] saveproject 3 ¥ i 5 X '1 Go offline

Project tree m 4

GO O

- [ ] cEx22
., .
B ~ddd new device

& Devices

networks

~ [mi

CPU 1215C DC/DC/DC]

T TIEuTt e conmaraton

¢ Inthe Project, tree you double-click on
“Online & diagnostics” to open it.

e Click on “Set time of day”.

Devices

., )
B ~dd new device

EE,J Devices & networks

T i iy

» I:* Technology ohjects

» External source files

% Online & diagnostics

HOQ i
- [ CcEx22..

~ g rLe 1 [cPuzisc oo

Onling access
* Diagnaostics
General
Diagnaostic status
Diagnaostics buffer
Cycle ime
Mermary
¥ FROFIMET interface [X1]
* Functions

T attinns

18
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3 Commissioning

3.6 Configuration and download of the project

No. Instruction Note / Screen

3. e Adopt the PG/PC time to your controller T s

(check “Take from PG/PC”) or enter the [{GHT=01.00) Armsterdam, Bzrlin, Bern, Rame, Stackhalm, vier] ~ |

date and time manually (no checkmark at — — —

“Take from PG/PC’). [pecember 18, 2012 [-] [orsn wifZ]
e Press the “Apply” button. Module time

|[‘+‘:+\|'|I-—r 18, 2012 m 01:13:11 PM :l

[ Take from PeFC | “pply |

Note A more comfortable and precise setting of the time is provided by receiving the
time via GPS tracking (/4/).
3.6.6 Downloading the HMI project part to the KTP600

Table 3-10: Downloading the HMI project part to the KTP600

If the KTP600 is used as operator panel, then the HMI project part has to be

loaded to the KTP600.

No. Instruction Note / Screen
1. For the transfer, connect your PG/PC to the KTP600 either directly or using the CSM1277
switch.
2. . Select the “HM|_1 [KTP6OO Basic PN]” Froject Edit  View Insert  Online  Options Winda
operator panel folder. 3 [% [ saveproject S ¥ izl o X § i
e Select the “Download to device” button to Project tree
download the HMI project part to the CPU. Devices
EHO O
> ] CE-x22.
B Add new device
gy Devices & networks
» [ PLC 1 [CPU1215C DGOCDC
)
3. e If necessary, check the “Overwrite all” L0 ) ES
option in the “Load preview” screen. 9 Compiling before downloading to devics
e Press the “Load” button. Status || Target Message Action
i @ ~ Hu Ready for lsading
[v] b Ouerwrite Overwrite if ohject exists anline?
Foch [ Lead |l cancel |
Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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3 Commissioning

3.6 Configuration and download of the project

No. Instruction Note / Screen
4. Depending on the operator panel setting, you
have to trigger the transfer in the Loader menu
of the KTP600 using the “Transfer” button.
3.6.7 Start the operator panel simulation on the PG/PC

Table 3-11: Start the operator panel simulation on the PG/PC

If the PG/PC is to be used as operator panel, start the operator panel simulation as
follows:

No. Instruction Note / Screen
1. [ SeleCt the “HMI_1 [KTP6OO Basic PN]” Project Edit  View Insert Cnline Options  Help
operator panel folder. ¢ (¥ B saveproject & M i ) 0I5
e  Click the “Start simulation” button. Project tree
Devices
e Q
- | ] CEX22..
ﬁ.&clcl new device
BT (k7700 Beeie o]
P Ll Commnn data
Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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4 Operation and Visualization

4.1 Menu navigation

4 Operation and Visualization

4.1 Menu navigation

Figure 4-1: Menu navigation

Start screen

Alarm messages

Energy consumption

Modbus TCP
12142012 3:41:02 PM

(yearly archive)

12/14j2012 3:43:01 PM

SENTRON PAC3200

Reset
history

TP

Reset

- - e Consumption 52 weeks history [kiwh] 12/14/2012 3:51:30 PM
52507 F4375
—— et [ [ |l week1 09288862 A[[ Fraiee
week
pACY rac2  OE Power [W]: 4571.57 3253.9 @ Week 2 0.7617825 F s
PR ooy | OPerating hours [s]: | 53994 53984 | Week 3 0.2506731
5 b
0 -0 Al A | Ci Ce 52
3:42:01 PM 3:43:01 PM mnn?tTA:inq d_ua i || 7 SZ?,‘ZA?!!Z?V LZZ‘iT'iiL‘I:N Week 4 0.2374269
12/14{2012 12{14f2012 g (s Bl
Week 5 0.0
59 PM I Short circuit PAC 1 an 5 0.0
12/14/2012 3:40:19 PM IO Short circuit PAC 1
12/14/2012 3:33:59 PM I Short circuit PAC 1 Week 7 0.0
1211412012 3:39:49 PM IO Short circuit PAC 1

T
3:43:10 PM

\
3:44:10F'M| o |
12/14/2012 i ]

12/14/2012 |1

=
o
=
o
=)

(IR YRR
(I I AR AR R RL =)

|; Finalize day ||| Finalize waekl 5"1‘5"2' W?k Dsay || Back I

Current energy
consumption

Energy consumption
(weekly overview)

The “Back” button takes you back from the respective screen to the start screen.

4.2 Header

Figure 4-2: Header
Title of the application

12/14f2012  3:41:02 PM

Screen name

Date & Time

Date and time of the operator panel are synchronized once every minute by the

S7-1200 CPU
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4 Operation and Visualization

4.3 Start screen

4.3 Start screen

Delete stored entries

xchang dbus TCP
Start 12/14j2012 3:41:02F‘M/

SENTRON PAC3200 Reset’
%%% q histary Reset all operting hours
— . counters
heset 4
— — our . .
I = = counter / Terminate Runtime

Power ['W]: 4571.57 3253.9 »

Operating hours [s]:| 53994 \ 53954 @

Alarm H
monitoring

Actual ConsumM Consumption 52
consumption 7 days history \weeks histary

Power intake & hours counter (in sec.)
of both SENTRON PAC3200

e “Reset history” button
Delete the following storage entries in the PLC:

- Deleting the daily energy consumption values of the current week
- Deleting the weekly energy consumption values of the current quarter

- Resetting the archiving start to the first day of the first week in the first
quarter.

Copyright © Siemens AG 2013 All rights reserved
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Any energy consumption already archived in the operator panel as recipes are
not affected by the delete process. Use the function if you wish to start a new
data archiving at the operator panel.

“Reset hour counter” button

Enables the resetting the operating hour counters of all connected SENTRON
PAC3200. For measuring devices that cannot be reached, the reset request is
stored and once they can be reached, the request is executed. As long as the
reset process takes, i.e. as long as not all of the operating hour counters have
been reset, the button lights yellow.

ED] button

Terminating Runtime. This will get you to the loader menu of the KTP600.

Display of Power intake and Operating hours counter

The update of power intake and operating hours counter occurs in 5s intervals
in this application (“Set22_DB”.scan_interval), which means that the
communication with the next SENTRON PAC3200 device takes place after 5
seconds. After all devices have been communicated with, communication
starts again with device 1.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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4 Operation and Visualization

upper and lower power limits

4.4 Alarm messages

Alarm messages

Figure 4-4: “Alarm messages” screen

Trend curves for power intake

Current
power intake [W]

Alarm monitoring [W]

—

PAC 1]

Delete message
buffer

3:142:01 PM 31430,
12{14f2012 1z, 2012
0
12142012 3:41:53 PM I Short girtlit PAC 1
12/142012 3:40:19 PM IO SHort circuit PAC 1
12114/0012 3:33:59 P hort circuit PAC 1 v
12114/3012 3:39:4940M IO Short circuit PAC 1 -

I/O fields for entering the Message buffer for

error messages

Color coding
Curves and values of process tag 1 (PAC 1) are displayed in shades of green,
those of process tag 2 (PAC 2) in shades of red.

Trend curves of the power intake

The measured active power values of both SENTRON PAC3200 devices are
displayed. The left ordinate axis is the measure for device 1, the right one for
device 2. The specified upper ordinate limits each correspond to 1.25 times the
value of the upper power limit of the affected process tag.

Current power intake [W]
The values correspond to the trend curves at the right end of the x-coordinate.

1/0 fields for the input of the power limits

When exceeding the upper power limit, a short-circuit is assumed for the
affected process tag, when falling short of the lower power limit a defective
illuminant is assumed. Input values are stored retentively and are available
again after a controller restart or after a power cut.

Message buffer

The following messages are displayed with timestamp and identifier

“coming/going”:

- Short circuit PAC n (n=1..2)
For simulating a short-circuit and for provoking a respective error message,
you can, for example, reduce the upper power limit for a process tag during
runtime, so the current active power value is above this limit.

- Defective illuminant PAC n (n=1..2)
For simulating a defective illuminant and for provoking a respective error
message, you can, for example, reduce the lower power limit for a process
tag during runtime, so the current active power value falls below this limit.

- Connection error PAC n (n=1..2)°
For simulating a communication error, you pull the RJ45 connector from a
SENTRON PAC3200 device, for example.

- Connection error PAC n (n=1..2)
For simulating a longer connection failure possibly leading to errors in

® The difference between “Connection error” and “Connection breakdown” is explained in

chapter 6.5.
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4 Operation and Visualization

4.4 Alarm messages

Note

Note

determining the total energy consumption, pull the RJ45 connector from a
SENTRON PAC3200 device for >5 minutes, for example.

For a communication breakdown with a SENTRON PAC3200 device, data is no
longer transferred to the PLC. The data last received by the PLC is retained and
hence also displayed at the operating panel in the trend display (horizontal bar)
and as a value. The data is not displayed as zero.

Depending on the system, all above messages have a delay time. Since the
messages are generated when it is the turn of the affected device, there can
be a maximum delay time of

(number_of PACs) x (scan_interval)

between the error event and the next communication phase
- i.e. 10s in this application.

Recipe transmission error

The message is generated when during transferring the quarterly data into
the operator panel (recipe transfer) an error ® was detected. To provoke
this message please proceed as follow, for example:

In the operator device configuration you delete the recipe and the recipe
display in the “Consumption 52 weeks history” screen. Transfer the altered
configuration into the operator panel, or restart the simulation. Now go to
the “Consumption 7 days history” screen and press on “Finalize week”.
After 5 seconds, the respective “coming” message appears in the “Alarm
monitoring” screen.

A “coming message” is generated at the next successful recipe transfer.

A recipe transfer error is also generated if there is no communication connection
with the operator panel at the time of the recipe transfer. If the communication is
possible again, the recipe is then transferred to the operator panel. The “coming”
and “going” messages are at the same time entered into the message buffer.

The content of the message buffer can be deleted with the “Clear Alarms”
button.

® An error is detected if there is transfer status “completed with error” or if there is no “completed
without error” status. The delay time of the “coming” message can be up to 5s.

24
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4 Operation and Visualization

4.5 Current energy consumption

4.5 Current energy consumption

Figure 4-5: Current energy consumption

Actual consumption 210 PM

Current value
(right x-coordinate value in the curve)

ST Button for simulating

=
0.14 0.061 Finlie | a day change
day 4
Quarker
1
week | _ Date displa
i play
Day
3
3:43:10 PM 34410 PM | gk
12/14/2012 12/14/2012 |
Day change
e Trend curve

Displays the total energy consumption of all consumers connected via the
SENTRON PAC3200 devices. The upper ordinate limit automatically adjusts to
the energy level. It corresponds to the energy quantity which would accumulate
if all consumers (in the application example process tags 1 and 2) were at their
upper power limit for 24 hours (limit from when the short-circuit is detected).

For an energy consumption which exceeds 90% of the upper ordinate limit, a
daily change is automatically performed where the energy value is reset to 0.
A change in the power consumption (e.g. adding or removing a consumer) can
be immediately detected at the inclination of the trend curve.

“Finalize day” button
It enables the manual simulation of a daily change at any time.

Date display

The current data (related to the start of the recordings), to which the energy
consumption trend relates, is given as quarter (1..4), week (1..13) within the
quarter and day (1..7) within the week. The date display is incremented as the
day changes.
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4 Operation and Visualization

4.6 Weekly energy consumption

4.6

26

Weekly energy consumption

Figure 4-6: Weekly energy consumption

Consurmption 7 days history [kwh] 12142012 3:46:10 PM

Dayl Dayz Day3 Day4 Days Dayt Day?
0.13 0.13 0.14 0.13 0.0

Bar display (daily)
of the total weekly
energy consumption

AN RN R AN
PN AN N NN
el b b il bl o
o
=
[ I W W W A
o
sl bbbl

| Finalize day " Finalize, weekl |Qularter W;ek\ Dsay ” Back |

Button for simulating Simulated
a day change date display

Button for simulating
a week change

Bar displays

Displays the daily total weekly energy consumption of all connected SENTRON
PAC3200 devices in bar chart format. The current weekday is shaded in red.
The upper bar limit is identical with the upper ordinate limit in Figure 4-5. The
daily change automatically produced for the simulation only occurs according
to the criteria in chapter 4.5.

“Finalize day” button

It enables the manual simulation of a daily change. The addition of the energy
consumption for the current day is terminated and continued in the bar of the
subsequent day.

“Finalize week” button

It enables the manual simulation of a weekly change. The addition of the
energy consumption for the current week is terminated and continued on day 1
of the subsequent day. Furthermore, the total energy consumption (weekly
values) of the current quarter is archived in the operator panel as a recipe.

Date display
As in chapter 4.5.
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4 Operation and Visualization

4.7 The recipe display of the total energy consumption

4.7 The recipe display of the total energy consumption

Figure 4-7: The recipe display of the total energy consumption

Finalize:

3rd quarter

Button for
4th quarter "

simulating a
Finalze .~ week change

week

0.9329892
0.9283575
0.9257417
0.9270427
Week 10 0.0
Week 11 0.0

eek 12 0.0

Quarker
2
wieek Date display
10 4
Day
3

Back

Recipe display (weekly, 1..13 weeks) of the total
energy consumption per quarter

e Recipe display
In contrast to the other screens, the recipe displays shows the energy
consumption values already transferred into the operator panel. These are
subdivided into 4 quarters. Each quarter shows the total energy consumption
values of 13 weeks. In the first level of the recipe display you choose the
quarter and this takes you to the desired weekly values. The controller updates
the recipe entries and the recipe display in the operator panel by a change of
the week.

o “Finalize week” button
It enables the manual simulation of a weekly change.

o Date display
As in chapter 4.5.
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5 Expanding the Number of Process Tags

5.1 Adjusting the control program part

5 Expanding the Number of Process Tags

To be able to run the Set22 sample program with more than two SENTRON
PAC3200, you require a switch with more Ethernet ports to which you can connect
additional measuring devices. Configure these according to chapter 3.3. As a 4"
octet of the IP address you use those values which you enter in DB “PAC_data” in

chapter 5.1.
The following example shows the expansion to three SENTRON PAC3200
devices.
5.1 Adjusting the control program part
Table 5-1
No. Instruction Note / Screen
1. Open DB503 “PAC_data” by double- i
clicking the block in the project navigation. e
- E‘JJJ. PL’C_;IV[CPU ;I2‘I’5C DC/DGDC]
ﬂ‘f Device configuration
B onlin gnostics
- ';:. Frogram
ﬁ Add new block
4 Main [CB1]
48 Event[FC161]
48 CE-22_FE [FESO1]
48 test [FE1]
2. Expand both arrays “device” and PAC_data
“Pav_limit” to three elements. Narne Data type Start value | Retain
| 4l - Static
3. In the “device” array, you adjust the 4th 2 @ ~ device Armay [1 f Struct ]
octet of the IP address to the newly added | |2 @ = » ceucell] s
SENTRON PAC3200 (here: “2027). —R. —
4. optional: ‘ g - —
Enter the desired power limits of all added 8 |a . I:Tt_:alame: unt
process tags (Pac_limit[3]...) as start oo =  hour countar ubint
values. See also “Defining the power ::' ﬂ ';T_,IIZ.L::_D!T.T:E\ m o
limits in the configuration (optional)” 12l@ = - Favlimit srray [1 (31 struct =]
block in chapter 3.6. 12 @ = w Favlimit{1] Struct
14 |-<ad L} high Real
15 |40 . [ Real
16 <@ = » Faulimit[2] Struct
17 |20 = high R=al
18 |0 = Loy Real
19 <1 B w Pau_limit[3] |St|'uct
20 | = high Real
21 i L] L Real
5. To apply the changes, save, compile and load the DB503 “PAC_data”.

require a larger screen of the operator panel and/or a completely different screen
configuration. Since this application does not focus on the operator panel, it is only

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP

5.2 Adjusting the HMI program part
A clear representation of more than two SENTRON PAC3200 devices would
explained here how to access further tags required for the display on a further
measuring device.

28

V12.0_1.7_0, Entry ID: 40614428




Copyright © Siemens AG 2013 All rights reserved

40614428_Set22_V12_1d7_0_en.doc

5 Expanding the Number of Process Tags

5.2 Adjusting the HMI program part

Tags in the HMI screens

In Figure 5-1, the tags of a SENTRON PAC3200 required for the HMI display are
labeled (using the example of device 2). The tags with names are PLC tags.
For those, you need to create respective HMI tags for device 3 (also with index 3).
The tags with names are internal HMI tags, which you copy and, if
necessary, must also label with index 3. At a value change, some HMI tags to be
copied come with respective events, which in return are described by further HMI
tags (e.g. through “linear scaling” in the “Events” tab, for example). Please make
sure you also adjust the indices to 3 for these HMI tags.

Figure 5-1: Device-specific tags

Configuration Example CE-X22

Data exchange 57-1200 - SENTRON PAC via Modbus TCP

Start 1zfkfz012 22141 PM
"!!ﬁ"!r" SENTRON PACSZ00 Reset
Al 1l E E history

{ Reset
|PAC data.device[2].P_average = ¢ hour
| |’ ) |l - - counter ;
Paower ['W1]: 4953.01 3185.22 @
Operating hours [s]: 156 / 14288

history

.

| PAC_data.device[2].hour_ counter |""Pl'°"'
I

Consurnption 52
wesk history

1JANA PYTMIANNS =5 =

PAC_data_device[2].P_av_tv_max |§

LA1IE = SEnl LRI =),y

PAC_data_device[2].P_av_tv

%[5/2012

odbus TCP

21242 PM

PAC_(?ata_dewce[Z] .P_av_tv_norm :’*4375 SENTRON
] L PAC 1
PAC 1-_\ YT <344
1 |PAC_data.Pav_limiti2l.high | ESN sentron
0 1 r 0 PF'-': 2
2:2E| PAC_data.Pav_limit[2].low |1 m
12/5 2
P of Clear
alarms
125 AC 1 v Back
120502012 2:21:13 F‘M IO Check shor circuit PAC 1
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5 Expanding the Number of Process Tags

5.2 Adjusting the HMI program part

Tags in the message display
Supplement the message display by three bit alarms
e “Connection error PAC 3” (trigger bit 0),
e “Connection breakdown PAC 3” (trigger bit 1)
o “Defective illuminant PAC 3” (trigger bit 2),
e “Short circuit PAC 3” (trigger bit 3),

In the project navigation under the HMI device you go to “HMI alarms”. Create the
respective HMI trigger tag with index 3 and connect it to PLC tag
IPAC_data.device[3].bit_alarms].
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6 Programming

Note

Programming

The chapter below helps the deeper understanding of configuration and
programming the application example. The content of this chapter is not
necessarily required for implementing and operating.

For communication with the SENTRON PAC3200 devices, the MB_CLIENT7
instruction is used. When writing it to your user program, STEP generates a system
FB of identical name. It maps the Modbus/TCP protocol and internally uses the
functionality of the communication instructions TSEND, TRCV, TCON and
TDISCON.

The resources for the S7-1200 are limited to a maximum of 8 parallel connections.
To enable communication with more than eight SENTRON PAC3200 devices, the
data exchange with the individually devices in this application is handled serially via
a single connection.

Program structure

Figure 6-1 shows the call hierarchy of the code blocks and the access to the data
blocks.

Figure 6-1: Program structure

“CE-X22_DB”
DB501 "PAC_data”
DB503

SENTRON PAC3200 -- 1
device[1].IP_Octet4

“MB_CLIENT_Instance” B
Pav_limit[1].high
Pav_limit[1].low

“MAIN”
oB1

SENTRON PAC3200 -- 2
device[2].IP_Octet4

Pav_limit[2].high
Pav_limit[2].low

The main component of the application is the user-specific function block FB501
“Set22_FB” (with corresponding instance data block DB501 “Set22_DB”). It is
addressed cyclically by OB1 “MAIN” and has the following tasks:

e Controlling the communication with the SENTRON PAC3200 devices in form of
a step chain with periodic calls of FB1084 “MB_CLIENT” (its data is also
included in the multi-instance-capable “Set22_DB".).

e Preparation and evaluation of communication data according to the
requirements of the task description in chapter 1.

" The instruction is available in the “Instructions” task card at
Communication > Communication processor > MODBUS TCP
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6.1 Function block SET22_FB (FB501)

Data block DB503 “PAC_data” contains specific information regarding the
SENTRON PAC3200 devices, such as their IP addresses, their definable power
limit values for short-circuit or defective illuminant detection, as well as further
stored data (current power values, alarm bits, operating hours, etc.). The data is
accessed via FB501 “Set22_FB”.

The FC161 “Event” function is an auxiliary function and facilitates entering HMI bit
alarms into the respective trigger tag.

Overview of the blocks

6.1

32

The following table gives you an overview of the blocks used.
Table 6-1: Blocks used

Object Symbolic name Description
name

OB1 Main Cyclic organization block;
it only contains the call of Set22_FB.

FB501 Set22 FB Function block for the deterministic data
exchange with several SENTRON PAC3200
devices

DB501 Set22_ DB Instance data block for FB501 “Set22_FB”

FB1084 MB_CLIENT From the identically named instruction of
system FB created by STEP 7 for controlling
the MODBUS TCP protocol

DB503 PAC_data Contains the data of all SENTRON PAC3200
devices necessary for the application

FC161 Event Help function for entering HMI bit alarms into
the respective trigger tag

Function block SET22_FB (FB501)

The function block for deterministic data exchange with several SENTRON
PAC3200s via Modbus/TCP is called cyclically in OB1.

Figure 6-2: Call of FB501 “Set22_DB”

YWB501
"Set22_DE"
WFB501
“Set22 FB"
o= EI
number_of_
2 PACs ENO —

The selected instance data block is DB501. As the only input, the maximum
number of SENTRON PAC3200 must be specified at the “number_of PACs”
parameter

The following static tags of FB501 can be modified by the user if required.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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6.1 Function block SET22_FB (FB501)

Table 6-2: Static tags of Set22_DB which cannot be modified by the user

Name

Data type

Description

scan_interval

Time

After this time has elapsed, the connection with the MODBUS
slave n is terminated and reestablished with slave n+1. If
successful, it is assumed, that the communication with a slave
can be processed completely during this time. If the time is
exceeded, the error routines start. 5 ms are set as the default
value for this application with two SENTRON PAC3200 devices.

comm_err_msg_delay Time

The time a communication error with a SENTRON PAC3200
device must be continuously pending until the communication
breakdown is reported at the operator panel. “Continuously”
means, that during that time not a single communication request
for the respective device is satisfied.

sample_max

Ulint

The active power is read from the SENTRON PAC3200 device
several times in direct sequence and the average value is
formed. How often the reading takes place is defined by
“sample_max”.

NOTICE For measuring the “scan_interval” time, there are experience values which
should be met in order to minimize communication errors.

A connection with the same SENTRON PAC3200 should not be
established more than every 10 seconds. Therefore, a scan_interval of
5s was given with two measuring devices in this application.

Since the communication with a SENTRON PAC3200 can normally take
up to 300ms, “scan_interval” should not be shortened to below 300ms
— even for more than 33 process tags.

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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6 Programming

6.1 Function block SET22_FB (FB501)
6.1.1 Program sequence in Set22_FB (FB501)

Figure 6-3: Cyclic program sequence (1)

ANY
(cyclic processing)

‘ For restart: set restart bit ‘ NWA1
‘ Supply PLC system time ‘ NW2
‘ Create communication pulse grid ‘ NW2

v

Call MB_CLIENT for PAC n
(n and the other actual parameters were defined in the communication step chain)

Communication step chain

i

Communication failure (PAC n) is longer than configured maximal value?
(Communication breakdown message time was exceeded, without a
connection with PAC n being reestablished in the mean time.)

#Y
Error message PAC n coming (HMI message window):
Communication breakdown

NW5 — NW12
(see figures below)

A

Communication with PAC n completed successfully? N
(= last MB_CLIENT run with DONE)

¢Y

Error message PAC n going (HMI message window):
Communication error and/or breakdown PAC n

Reset identifier (Bit in DB PAC_data)
"Communication breakdown message time (PAC n) already entered"

<

3
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6.1 Function block SET22_FB (FB501)

Figure 6-4: Cyclic program sequence (2)

‘ HMI request: Request resetting the operating hours counter of all PACs ‘ NW14, NW15
‘ Update "Reset of operating hours counter running" bit ‘ NW16, NW17

v

For day change":
Add the total daily energy consumption to the total weekly energy

consumption and restart with 0 kWh.
Increment day counter. If >7, memorize week change.

v

For week change?:

Save total energy consumption of the last week specifically for each (week 1..13)
Reset day counter (1..7) to 1
Delete total daily energy consumption (1..7) of last week
Increment week counter (1..13)
If simultaneously end of quarter...

...reset week counter (1..13) to 1

...increment quarter counter (1..4)

...memorize deleting the energy consumption values (last quarter) in the PLC
If simultaneously end of year...

...reset quarter count (1..4) to 1
Set start bit for recipe transfer

NW18

NW19

v

Compile control job for recipe data transfer to the operator panel and start (energy consumption of the NW20
last quarter is displayed on the operator panel in the "52 weeks history")
When control job (Job mailbox) completed without error:
Delete energy consumption values (last quarter) in the PLC, if marked
Delete possible error message bit Nw21
If control job completed with error or if no end message:
Set error message bit
Reset status of control job
After HMI command, delete entire history in the PLC NW22
(recipe data in the operator panel are not deleted)
Calculating the final ordinate value of the "Actual Consumption" trend display NW23 — NW25

(for automatic scale adjustment of the curve display at the HMI)

ANY
(cyclic processing)

"day change is simulated by HMI operation or exceeding the energy value.
2week change can be simulated by HMI operation.
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6.1 Function block SET22_FB (FB501)

Figure 6-5: Communication step chain (1)

Supply tags with default values from the DBs:
Amongst others: step := 0; PAC-Index :=1

v

step O

s

‘ ‘ Communication request (pulse)

v

‘ Resetting the MB_CLIENT parameter DISCONNECT

step 10

v

step 10 NW6

v

A
\ \ MB_CLIENT is CONNECTED and not BUSY \ \ Communication request (pulse)
‘ Define register address for reading the active power ‘ é
Label
‘ Define "Read" mode ‘ "process_comm_error"
i (NW12)

‘ Start communication request (set REQ) ‘

step 15

v
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Figure 6-6: Communication step chain (2)

step 15 NW7
; v

DONE of MB_CLIENT Communication
(active power of PAC in receive buffer) (pulse)

request

v

1st random sample?

Y
- - ¢ Label
‘ >Active power (via the random samples) := 0 ‘

(NW12)

A
‘ > Active power := X Active power + Random sample ‘

v

‘ Increment random sample counter ‘

v

Last random sample?

v .
‘ Average active power value := ZActive power / Random sample ‘ step 15

v

¢ Average active power value > Upper limit? ¢

"process_comm_error"

Set "short-circuit" bit ‘ ‘ Reset "short-circuit" bit

|
v

¢ Average active power value < Upper limit? ¢

Set "defective illuminant" bit ‘ ‘ Reset "defective illuminant” bit

| |
v

‘ Reset random sample counter ‘

v

Define register address for reading the operating hours counter
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Figure 6-7: Communication step chain (3)

step 20 NW8

A

v

DONE of MB_CLIENT
(operating hours counter of

Communication request
(pulse)

PAC in receive buffer)

A
Restart bit set?

(old value of operating hours counter Y

B

Label "process_comm_error"
(NW12)

for forming time difference At
does not yet exist)

A

N

A

Save current operating hours counter
value for next At calculation

Calculate time difference At for last read
(consider possible overflow)

v

Save current operating hours counter

v

After restart:
last PAC in process?

vY

value for next At calculation

Reset restart bit

v

Energy increase AE(PAC n) := Pav(PAC n) * At(PAC n)
(Pav = Average active power value from step 15)

v

Total energy consumption E over all PACs:
E := E + AE(PAC n)

v

Save total energy consumption E day-specifically

v

>
%

Determine energy consumption value at which the simulated day change is to occur

A

"Reset Operating hours counter (PAC n)" requested? (via the HMI)

Y

A

Terminating communication request (reset REQ)

A

Write operating hours counter value 0
to the send buffer

A
Define "Write" mode
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6.1 Function block SET22_FB (FB501)

Figure 6-8: Communication step chain (4)

step 30 NW9
; v

DONE of MB CLIENT Communication request <

(operating hours counter=0 (pulse)

transferred to PAC) é

Reset request bit for Label "process_comm_error"
operating hours counter reset (PAC n) (NW12)

v

Reset operating hours counter value (PAC n) in DB PAC_data

v

‘ Define "Read" mode ‘

v

‘ Terminating communication request (reset REQ) ‘

step 40 NW10
; v

Communication request <

(pulse)

MB_CLIENT: not BUSY <

Set DISCONNECT for MB_CLIENT ‘ é

step 50 NW11
; v

Label "process_comm_error"
(NW12)

MB_CLIENT: not BUSY and
not CONNECTED

Communication request
(pulse)

v

‘ Increase PAC index‘

y N

PAC = last PAC?

‘Y

\ PAC index = 1 \

<

A
step O

®

Label "process_comm_error"
(NW12)
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Figure 6-9 Communication step chain (5)

@ NW12

Error message coming (HMI message window):
Communication error PAC n

v

‘ Terminating communication request (reset REQ) ‘

v

\ Set DISCONNECT for MB_CLIENT \

v

Identifier (Bit in DB PAC_data) %
"Communication breakdown message time (PAC n) already entered"
has been set?

#N

Set identifier (Bit in DB PAC_data)
"Communication breakdown message time (PAC n) already entered"

v
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Calculate communication breakdown message time (PAC n)

and enter in DB PAC_data

6.1.2

>

A
step 50

Explanations on the networks of Set22_FB (FB501)

NwW1

During a restart, a “restart” bit is set. It is used for preventing the calculation of the
energy consumption value at the first communication to each SENTRON PAC3200
after the restart. For the first communication, only the current operating hours
counter value of each measuring device is entered into DB “PAC_data” as old
value. This is necessary, since calculating an energy quantum requires a time
difference, which however, can only be formed after the second communication
with each SENTRON PAC3200 device.

NwW2
The PLC system time is used...

e in order to specify and store a communication breakdown message time
(“PAC_data”.device.Comm_breakdown.err_msg_time) for each SENTRON
PAC3200 device with communication breakdown. If the communication
breakdown message time is exceeded without reestablishing the connection
with the respective SENTRON PAC3200 device in the mean time, a message
appears on the HMI (Connection breakdown). The communication breakdown
message time is formed by adding the time of detection of a communication
breakdown and a configurable wait time (“Set22_DB”.comm_err_msg_delay,
see last bullet point in chapter 6.5).

Data Comjmunication between S7-1200 and SENTRON PAC3200 via MODBUS TCP
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NW3

NW4

NW5

NWé6

NwW7

6.1 Function block SET22_FB (FB501)

e to synchronize the operator panel with it. This requires the current time to
display it and for the time stamp of the error messages.

The communication with the SENTRON PAC3200 devices occurs serial. First, the
connection with device n is established, then communication takes place and
afterwards, the communication is terminated to continue with device n+1. The time
grid (“Set22_DB”.scan_interval) this is performed with can be configured. In NW3 a
pulse is generated in this grid, which serves as communication trigger.

In NW4 the FB “MB_CLIENT” is called cyclically. The communication is controlled
by its actual parameters, which in the further course of the program are
continuously adjusted.

NWS5 contains step 0 of the communication step chain. In step 0, it is waited until
the “Trigger pulse” event (see NW3). After it has occurred, the MB_CLIENT
parameter “DISCONNECT” is reset and proceeded to step 10.

NW®6 contains step 10 of the communication step chain.

If the “CONNECTED and NOT BUSY” conditions of MB_CLIENT have been met, it
is configured for reading the electrical powerS. The Modbus register address and
the mode are specified (read or write). Subsequently, the communication request is
started by setting the MB_CLIENT parameter REQ and branched to step 15.

If a renewed communication trigger pulse arrives, before the above conditions are
fulfilled, it can be assumed, that an error is present and an error routine is
branched off which ends in step 50 (see NW12).

NW?7 contains step 15 of the communication step chain.

It waits for the “DONE” message of “MB_CLIENT”, which indicates, that the
electrical power was transferred without faults from SENTRON PAC3200 to the
receive buffer of S7-1200. After “DONE” has occurred, the network is further
processed.

® The active power is read from the three phases.
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NW8

42

Figure 6-10: Transferred active power value

SIEMENS SENTRON PAC3200

Since the power value shall be averaged over n random samples, it is measured
several times in direct succession. This is performed without exiting step 15. The
number of random samples can be configured (“Set22_DB”.sample_max). After
completing the n-fold reading, averaging the value and device-related storing in DB
“PAC_data”, the active power value is checked for defective illuminants (power too
low) and short-circuit (power too high). Error cases are displayed on the control
panel. Before branching off to step 20, the Modbus register address for reading the
operating hours counter, which is pending next, is transferred to the “MB_CLIENT”.

If in step 15 a communication trigger pulse arrives, it can be assumed, that an error
is present and an error routine branch is followed that leads to step 50 (see NW12).

NW8 contains step 20 of the communication step chain.

It waits for the “DONE” message of “MB_CLIENT”, which indicates, that the
operating hours counter was transferred without faults from SENTRON PAC3200
to the receive buffer of S7-1200. After “DONE” has occurred, the network is further
processed.

Figure 6-11: Transferred operating hours counter value

SENTRON PAC3200

The device-related energy quantum, which is formed by multiplying the averaged
active power from NW7 and the time difference between the last two operating
hours counter values (currently read value and value of the last send request for
this measuring device), is in this step always added back to the total energy
consumption value of all SENTRON PAC3200 devices (“Set22_DB”.E_kWh). Itis
then saved day-specifically (“Set22_DB”.E_day[n], n=1..7).

When calculating the energy consumption, the following must be considered in this
network:

e Overflow of the operating hours counter in the SENTRON PAC3200.
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NW9

NW10

6.1 Function block SET22_FB (FB501)

e At the first run of step 20 for all SENTRON PAC3200 devices after the restart,
neither a device-related energy quantum can be calculated, nor the total
energy consumption value be updated. This is because at this point in time, no
time difference for the operating hours counter is available yet for calculating
the energy quanta. For the first respective communication cycle after the
restart, only the current operating hours counter values are entered into DB
“PAC_data” as old value. In the respective second communication cycle from
the restart on, the time differences of the operating hours counters are then
available for calculating the energy quanta.

Subsequent to the integration of the energy consumption, the
“Set22_DB".E_day_overflow energy value is calculated in NW8, which is used as
follows:

e The application saves the daily energy consumption for every single day of the
week. For a better demonstration, the day change does not occur after 24
hours, but simulated — depending on a certain energy quantum
“Set22_DB’.E_day_overflow. It corresponds to 90% of the upper ordinate limit
in the “Actual Consumption” screen. This upper ordinate limit is the energy
which would accumulate if all consumers were at their upper power limit for 24
hours (limit from when the short-circuit is detected).

At last, NW8 polls whether the reset of the operating hours counters of all
SENTRON PAC3200 devices was requested via the operator panel. If yes, the
default value 0 of the operating hours counter is written to the send buffer, the
“Write” mode for MB_CLIENT is set, branching off to step 30. If no, the
communication request is cancelled by resetting the MB_CLIENT parameter
“REQ?”, branching off to step 40.

If in step 20 a communication trigger pulse arrives, it can be assumed, that an error
is present and an error routine branch is followed that leads to step 50 (see NW12).

NW9 contains step 30 of the communication step chain.

It waits for the “DONE” message of “MB_CLIENT”, which indicates, that the
operating hours counter of the SENTRON PAC3200 device, to which the
communication is currently directed, was overwritten with 0. After “DONE” has
occurred, the network is further processed.

The reset request of the operating hours counter in DB “PAC_data” for the
currently processed SENTRON PAC3200 device is reset, as well as the operating
hours counter value in DB “PAC_data”.

Then the “Read” mode for “MB_CLIENT” is set again, the communication request
cancelled by resetting the “MB_CLIENT” parameter “REQ”, and the branch to step
40 is followed.

If in step 30 a communication trigger pulse arrives, it can be assumed, that an error
is present and an error routine branch is followed that leads to step 50 (see NW12).

NW10 contains step 40 of the communication step chain.

If the “NOT BUSY” condition of “MB_CLIENT” is true, “DISCONNECT” is set for the
next “MB_CLIENT” call, branching off to step 50.

If in step 30 a communication trigger pulse arrives, it can be assumed, that an error
is present and an error routine branch is followed that also leads to step 50 (see
NW12).
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NW11

NW12

NW13

NW11 contains step 50 of the communication step chain.

If the “NOT CONNECTED and NOT BUSY” condition of MB_CLIENT is fulfilled, the
count index of the SENTRON PAC3200 devices is incremented or reset to 1, if all
have already been processed. Subsequently, the branch to step 0 is followed
again.

If in step 50 a communication trigger pulse arrives, it can be assumed, that an error
is present and an error routine branch is followed that in return leads to step 50
(see NW12).

NW12 is still part of the step chain and describes the error routine jumped to from
steps 10,15, 20, 30, 40 and 50 when a communication error occurs. Sequence as
follows:

For the currently processed SENTRON PAC3200 device a “Connection error PAC
n” (coming) is output, the communication request cancelled by resetting the
MB_CLIENT parameter REQ, and the MB_CLIENT parameter DISCONNECT is
set.

If no of the communication breakdown message time has yet been entered into DB
PAC_data for the measuring device with communication breakdown, the message
time is calculated and saved (see also Explanations on NW2).

Subsequently, the branch to step 50 is followed.

It is polled whether a current reporting time of the communication breakdown has
been entered in DB “PAC_data” for the currently processed SENTRON PAC3200
device. If this is the case, and the time has already been exceeded, the
“Connection breakdown” (coming) message is displayed on the operator panel. It
marks an uninterrupted communication breakdown with the respective SENTRON
PAC3200 device, which is longer then the configured value
“Set22_DB”.comm_err_msg_delay.

It is polled whether the MB_CLIENT outputs a DONE pulse for the currently
processed SENTRON PAC3200 device. If yes, the messages “Connection error
PAC n” and/or “Connection breakdown PAC n” — as far as pending — are reset, or
labeled as “going” (“O”) on the operator panel, and an entered communication
breakdown message time is deactivated (= respective identifier
“PAC_data”.device[n]. Comm_breakdown.started is reset).

NW14, NW15

44

If the resetting of all operating hours counters is requested via the operator panel
(“Set22_DB”.reset), every process tag must be informed of this. The respective bits
“PAC_data”.device[n].reset_hour_counter are set via loop processing. They are
deleted after successfully resetting the respective operating hours counter in NW9.
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NW16, NW17

NwW18

Note

NW19

Resetting all operating hours counters takes relatively long, since the
communication to all SENTRON PAC3200 devices must be performed in
sequence. Therefore, the processing time is displayed for the user on the operator
panel (“Set22_DB".reset_display). In a loop, all process tags are polled for whether
each has been requested for resetting the operating hours counter. If this is the
case for at least one SENTRON PAC3200 device, “Set22_DB".reset_display is set.
If this is no longer the case for any process tag, the bit is reset.

For a change of day proceed as follows:

e The integrated total daily energy consumption (“Set22_DB”.E_kWh) is added
to the weekly energy consumption (“Set22_DB”.E_week_kWh) and set to 0.

e The day count (“Set22_DB”.day) is incremented. If it exceeds the value 7
(weekend), a respective identifier (“Set22_DB”.week_overflow) is set. The day
count is used to enter the daily energy consumption under the correct day of
the week in the “7 days history” screen.

As a day change, the application does not use the transition 24:00 = 0:00, but for
simulation purposes the following criteria:

o Daily energy consumption exceeds a certain limit value (Bit
“Set22_DB”".E_day_overflow, see explanation on NW8).

o Day is “terminated” at the operator panel by pressing a button (Bit
“Set22_DB’ finalize_day).

o Week is “terminated” at the operator panel by pressing a button (Bit
“Set22_DB’ finalize_week).

For a real application you replace the criteria for a day change in this network by
real current time references

For a change of week proceed as follows:

e The integrated total weekly energy consumption of the last week
(“Set22_DB”.E_week_kWHh) is saved specifically for each week
(“Set22_DB”.E_week[n], n=1..13) and set to 0.

e The day count (“Set22_DB”.day, n=1..7) is reset to 1.

e All values of the total daily energy consumption (“Set22_DB”.E_day[n], n=1..7)
are set to 0.

e The week count (“Set22_DB”.week, n=1..13) is incremented and reset to 1 at
the end of the quarter (>13 weeks).

e The quarter count (“Set22_DB”.data_record_no, n=1..4) is incremented and
reset to 1 at the end of the year (>4 quarters).
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6.1 Function block SET22_FB (FB501)

NW20

NW21

NW22
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e The following two bits are set:

- Bit“Set22_DB".write_recipe
The bit is set on each weekend for one cycle. In the subsequent network it
triggers the entry of the recipe transfer parameter into the control job (Job
mailbox) and its start. The recipe is also written to the operator panel at the
end of each week.

- Bit“Set22_DB”.quarter_end
The bit is set at the end of each quarter for one cycle. It causes the 13
week values of the last quarter in the PLC (“Set22_DB”.E_week[n],
n=1..13) to be overwritten with 0 at the end of the quarter after successful
transfer of the recipe.

With “Set22_DB”.write_recipe = true the recipe transfer parameters are entered in
Job mailbox, initiating its start. “Set22_DB”.recipe_started is set as the execution
message. If the job was triggered at the end of the quarter (Bit
“Set22_DB”.quarter_end = true), its start is noted by Bit

“Set22 DB’.recipe_started quater_end.

The status (“Set22_DB”.data_record[3]) of the synchronous data record
transmission is polled.

e If the transmission was completed without errors (“Set22_DB”.data_record[3] =
4), a possibly pending recipe transmission error (originating from the last
transmission) is reset (“going” message). If the transmission was triggered at
the end of the quarter, the 13 week values for active power in the current
quarter (“Set22_DB”.E_week[n], n=1..13) stored in the PLC are deleted.

o If the transmission was completed with error (“Set22_DB”.data_record[3] = 12),
or an end status has not yet been output within 5s after triggering the recipe
transfer (“Set22_DB”.data_record[3] # 4,12), a recipe transfer error (“coming”
message) is reported at the operator panel. In the real case, the user has now
one week to save the 13 week values for active power of the last quarter
(“Set22_DB”.E_week[n], n=1..13) before they are deleted.

Then the program resets the bits “Set22_DB”.recipe_started and
“Set22_DB.recipe_started_quater_end and overwrites the status of the
synchronous data record transmission with 0.

When requested by the operator panel, the entire history stored in the PLC can be
deleted. This refers to the following data:

Table 6-3: Deleting the history

Tag in Set22_FB
Current daily energy consumption E_kWh =0
Current weekly energy consumption E_week_kWh =0
All daily energy consumption values of the current E_day[n], n=1..7 =0
week
All weekly energy consumption values of the current E_week[n], n=1..13 =0
quarter
Quarter number data_record_no = 1
Week number week = 1
Day number day = 1
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6.2 System function block MB_CLIENT (FB1084)

Please consider, that the recipe data record to be transferred to the operator panel
next is filed after deleting the history for Quarter/Week/Day = 1/1/1 and overwrites
the old data.

Note In a real application it makes sense not to reset the above time tag to 1, but to
the current calendar values. If necessary, modify the program in this sense.

NW23, NW24, NW25

The ordinate scale in the trend display of the current daily energy consumption on
the “Actual consumption” HMI screen, automatically adjusts to the power level of
the connected consumers. The upper ordinate limit (“Set22_DB”.E_kWh_lIimit) is
defined as the energy which would accumulate if all consumers were at their upper
power limit for 24 hours (limit from when the short-circuit is detected).
“Set22_DB”.E_kWh_limit is calculated via all SENTRON PAC3200 devices by
means of loop processing.

6.2 System function block MB_CLIENT (FB1084)

Figure 6-12: Call of system block FB1084 “MB_CLIENT”

#ME_CLIENT_
Instance
IE_CLIEMT
— EIl
AME_CLIEMNT FED) === REC}
#ZME_CLIENT
DISCOMMECT = DISCOMNMECT
| CORNMECT_ID
192 — IP_OCTET_1
| &5 — IP_OCTET_2
i — IP_OCTET_3
"PaC_data"
device[#index] IP_
Dctetd  |P_OCTET 4
507 — IP_FORT
FME_CLIENT Made ME_MODE LDOMNE —
ZLE_CLIENT ME_ BUSY =—
DATA_ADDFE ME_DATA_ADDFE ERRCF —
2 WE_DATA_LER STATUS
#RxTo_Real — MB_DATA_FTR ENC =

FB1084 “MB_CLIENT” is generated by STEP 7, as soon as you drag the identically
named instruction into your user program when editing the program. In the
application, FB1084 “MB_CLIENT” is called once by FB501 “Set22_FB” in the
cycle. Successively calling with different actual parameters determines whether to
read or write, which data are transferred, and which SENTRON PAC3200 device to
communicate with. The instance data of FB1084 “MB_CLIENT” were configured
into the instance DB “Set22_DB” (multi instance).
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6.2 System function block MB_CLIENT (FB1084)

Register access

The number of registers you need to access during the data exchange with
SENTRON PAC3200 is available in chapter 3.9.3 “Modbus measured variables
with the function codes 0x03 and 0x04” of the device manual /9/. Table 3-6 of the
device manual lists all available measured variables of SENTRON PAC3200 and
the decisive register offsets.

The register start addresses to be used according to the MODBUS function codes,
are available in the STEP 7 online help for parameter MB_MODE or
MB_DATA_ADDR of the “MB_CLIENT” instruction, or in Table 12-51 “Modbus
functions” of the S7-1200 system manual /1/.

The measured variables used in this application are listed in the table below:

Table 6-4: Measuring values

Operation Function Length MB_MODE MB_DATA_ADDR
code (words) (start address + offset)
Total of the active power 0x03 2 0 40001 + 65 =40066
Reading the operating hours 0x03 2 0 40001 + 213 = 40214
counter
Writing the operating hours 0x10 2 1 40001 + 213 = 40214
counter

Send / receive buffer

The send/receive buffer used simultaneously for the source and destination of the
read or written data only consists of a double-word in the static data of Set22_DB.
It is made accessible via a data transfer (key word ‘AT’, see /3/) as ‘Real’ type
(RxTx_Real tag for active power [W]) as well as ‘UDInt’ type (RxTx_UDInt tag for
the operating hours counter [s]). In the application, FB “MB_CLIENT” symbolically
accesses the data source or the data destination via actual parameter RxTx_Real’
using parameter MB_DATA_PTR of the VARIANT type.

%It is not important whether the actual parameter RxTx_Real or RxTx_UDInt are allocated to
formal parameter MB_DATA_PTR.
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Figure 6-13: Send / receive buffer

6.3 Data block “PAC_data” (DB503)
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Table 6-5: DB PAC_data (DB503)

Further information on the “MB_CLIENT” instruction is available in the STEP 7
online help or the S7-1200 system manual /1/.

Data block “PAC_data” (DB503)

The DB comprises two arrays with two elements each which correspond to both
SENTRON PAC3200 devices in the application. One array contains non-retentive,
the other retentive data.

Name

Data type

Description

device[n].

IP_Octet4 USint

P_average Real

Ulnt

bit_alarms

hour_counter UDInt

Array of Struct

non retentive

Last octet of the IP address. To be
entered by the user. The application
uses addresses 200 and 201 as the
default value.

Current active power resulting as the
average value from three double-words
read from register 40066 in direct
succession. The active power is
displayed at the operator panel and
used for calculating the total energy
consumption.

Word of the bit alarms visualized in the
message display at the operator panel.

The operating hours counter is
displayed at the operator panel and
used for calculating the total energy
consumption.
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6.4 Event (FC161) function

Name Data type Description

Saved reset request for the operating
reset_hour_counter Bool hours counter. It is triggered at the
operator panel by pressing a button and
reset by the program after its execution.

Auxiliary data required for generating
the “Communication breakdown PAC n”
Comm_breakdown. Struct error message.

Start identifier set in the event of a
communication error. If this is the case,
started Bool the program keeps polling how long the
error has already been pending for and
sets the “Communication breakdown
PAC n” alarm, if the
“Set22_DB”.comm_err_msg_delay time
has been exceeded.

Time saved at the beginning of a failed
communication. It is used for
continuously calculating the duration of

err_msg_time DTL the error.
Pav_limit[n]. Array of Struct | retentive
high Real Upper active power limit, to be entered

by the user, from which on a short-
circuit in the respective line is reported.

Lower active power limit, to be entered

low Real by the user, from which on a defective
illuminant in the respective line is
reported.

6.4 Event (FC161) function

FC161 sets or resets a bit in the alarm word, to which the message texts in the
operator panel are assigned.

Figure 6-14: Call of the FC161 “Event’

%ECT16T
"Event
— EIN
— Trigger
Ewvent_Bit
Global_fault =
Alarm_Word EMND —
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6.5

6.5 Error messages

Table 6-6: Parameter of the FC161 “Event”

Name /10 Data type Description

Trigger IN Bool

FALSE = Resetting the error bit
TRUE = Setting the error bit

Event_Bit IN USint Bit in the alarm word to which the message text in
the operator panel is assigned.
(0 = LSB, 15= MSB)

Alarm_Word | INOUT | Word Alarm word

Global_fault | OUT Bool Collective error

Set if at least on bit in the error word is TRUE.

Error messages

Error messages are displayed on the operator panel in the “Alarm monitoring”
screen in the form of a message buffer. The messages are not configured to
require acknowledgement. A message is entered into the message buffer as
“coming” (I = incoming) and as “going” (O = outgoing). The following messages are
configured:

“Defective illuminant PAC n”

The “coming” message is generated if the active power measured by a
SENTRON PAC 3200 falls below a configurable limit, which indicates a
defective illuminant.

If the limit is exceeded again, the program enters a respective “going” message
into the message buffer.

“Short circuit PAC n”

The “coming” message is generated if the active power measured by a
SENTRON PAC 3200 exceeds a configurable limit, which indicates a short-
circuit in the monitored branch.

If the limit is fallen short of again, the program enters a respective “going”
message into the message buffer.

“Connection error PAC n”

The “coming” message is generated in those program steps in which the
communication step chain waits for a reaction of MB_CLIENT (e.g. DONE,
CONNECTED or NOT BUSY) and instead, however, a communication request
pulse (“Set22_DB”.nextPAC_pulse) for the next SENTRON PAC3200 device
arrives. These pulses arrive default every 5s in this application example.

The respective “going” message is created as soon as the MB_CLIENT signals
DONE for the respective measuring device regarding a communication
request.

“Connection breakdown PAC n”

Wile for “Connection error PAC n” each communication breakdown is reported
—even if only a single value could not be transferred, for “Connection
breakdown PAC n” the program generates a “coming” message only if not a
single communication request to the SENTRON PAC3200 device could be
satisfied over a configurable period of (“Set22_DB”.comm_err_msg_delay). In
this application example, 5min have been set as the default period of time. The
purpose of this message is discussed below.

- For the first successfully completed communication after a communication
breakdown, the program determines the last consumed energy quantum at
the just processed process tag. It results from the product of the current
actual power value and the difference between the current operating hours
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6.6

counter value and its preceding value (old value). The old value is the last
counter value before the communication breakdown. For the time of the
communication breakdown an energy quantum is assumed which would
result if the active power would be constant during the communication
breakdown. For a short'® communication breakdown, the substitute value
of the energy quantum falsifies the consumed total energy only marginally,
while the impact of a long'® communication breakdown can considerably
affect the precision of the total energy.

The respective “going” message is created as soon as the MB_CLIENT signals
DONE for the respective measuring device regarding a communication
request.

“Recipe transmission error”

For the recipe transmission with synchronization, a status information
(“Set22_DB”.data_record[3]) is stored in the data area to which the “Data
record” area pointer points. If it has value 4, the transmission was completed
successfully without errors. If it has the value 12, a transmission error has
occurred which is reported (“coming” message). If no status message 4 or 12
is generated, the program also assumes a transmission error after 5 seconds.

The respective “going” message is created if the transmission was completed
without errors (status = 4).

Recipe management

Usually, recipe data are managed by the user in the operator panel and supplied to
the control program on demand. This application uses the “Recipes” mechanisms
to export data from the PLC to the operator panel and archive them to create
storage space in the PLC. The energy consumption values are written to the HMI
device for the entire year in weekly intervals via control job (Job mailbox).

Figure 6-15: Storing energy consumption as recipes in the HMI device

E_week[12] Resl
E_week[13] Resl

v Eweek  Amey(1.13] of Real
Eweekl] Real
E_week2] Resl
Eweek(3] Real
Eweekld] Real

EN_ ¢

Kk Aeyl1.13] of Reel|

ES e week(1] Real
A 4
En
'__ En
= .
E Array[1.13] of Real|
oy Real
e, Real
‘Consumption 52 week history [kWh)  Sigg#11 _4:41:03 P r~ B ::‘:
quarte A Ev -
week Ev Array[1.13] of Real|
2nd quarter 2; 1 ey B T
3rd quarter 3 Ev o 7 eweskiz] esl
4th quarter 4 week e Eveekls) eal
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il B e
el ol
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E_week[9] Resl
E_week[10] Real
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By B2 B3 B 1 B i
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'% The terms “short” and “long” must be considered in the context of the dynamics of the process

tag.
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6.6 Recipe management

The following instruction' shows how to transfer synchronized recipe data records
from the controller into the operator panel.

Table 6-7: Synchronized transfer of recipe data records from the PLC into the operator panel

No. Instruction Note / Screen
1. . Opgn the “Recipes” editgr in the operator | "7 i ‘
device folder of your project.
Devices
e Select the recipe to be synchronized and HOO 2
open its properties. —c e T
¢ In menu item “Synchronization” you
“ . Elements | Data records
checkmark “coordinated transfer of data : =
records”. g 2
e In “Connection” you enter the connection
to the controller with which the operator T Sz
panel synchronizes the transfer. o [sai-ws ’
For the transfer with synchronization, you ™
avoid uncontrolled mutual overwriting of data
in your control program.
2. Create two fields in Set22_FB [FB501] & Options Tool: Vimdow  Help
. . gl X D [ MR ER § coonine @ coofiline | A, [ 8
° JOb_maIIbOX Array[03] Of Word CE-X22 » PLC_1[CPU 1215C DUDGDC] » Program blocks » CE-X22_FB [FB501]
3!
(for area pointer “Job_mailbox”)
e data_record Array[0.0.4] of Word R A = BT HFET ST AR
A “ ” I f.
(for area pOInter Data record ) “tEV\TE?:: Data type Defaultvalue visible in HMI  Comment
e = E_wesk[11]  Real
3|l = E_week[12]  Real
35 g = E week[13]  Real ]
36 = b job_mailbox Arrayl0.3] of Wo (=]
37 = b data_ Arrayl0. 4] of ward =]
38 -l w data_t no ord T |4
20 lan » alahal hit alarns Uit [~]
3. ° Open the connections of the Operator
panel. & Comections to 7 FLCs n Devices & Networks
Connections
e Select the connection through which the | | o)
control job is to be carried out. e
e Open the “Area pointers” menu item. ST
e Activate the area pointer “Job mailbox” ]
and select the previously created job
mailbox array as tag.
e Activate the area pointer “Data record”
and select the previously created data
record array as tag.

" The individual steps have already been implemented in the example project.
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No. Instruction Note / Screen
4. e The “Job mailbox” array consists of 4 — —_

o \Word|Most significant byte|Least significant byte
words (0 to 3). The least significant byte o yt S vt
of the 0 word contains the job number. n+0 0 Job number

e The job number 69 is the function for
reading a data record from the controller. n+1 Parameter 1
e The 1* word (Parameter 1) contains the n+2 Parameter 2
recipe number. Since there is only one
recipe in the application, this parameter is | | "*3 Parameter 3
get to1 in the program code No.l Function
(job_mailbox[1] = 1).
e The 2™ word (Parameter 2) contains the 89 | Reading data record from PLC
data record number. The tag which Parameter 1| Recipe number (1-999)
determines the quarter, is transferred in Parameter 2| Data record number (1-65535)
the program code.
(jOb mailbox[2] = #data record no). Parameter 3| 0: Do not overwrite existing data record
- - - 1: Overwrite existing data record
e The 3" word (Parameter 3) specifies whether an existing data record is overwritten or not.
Existing data records are overwritten in the program (job_mailbox[3] = 1).
e The overwriting of the respective recipe data record is in the example project triggered for
each change of the week.
Network 20:  Transmit recipe to operator pans|
MOVE
#vrite_recipe_
sim— EN 3¢ QUT] Flab_mailbox[1] MOVE
1 I EHE ————————EHl
3 OUT1 #job_rmailbox] 2] IMCOVE
#idata_record_no I EN e |
sx OUTl #job_mailbox3] MOVE
recipe number 1 It ENO —————————— Fll
s OUT) #ab_mailkox]d]
fuarter (1] ENG
=overwrite
5. e The “Data record” array consists of 5 15 0
elements (0 to 4). The 3™ element -
(#data_record[3]) specifies the current 1. Word|  Current recipe number (1 - 999)
status of the recipe transfer. 2. Word|Current data record number (0 - 65535)
e  The status informs of whe'ther the recipe 3. Word Reserved
transfer was completed without error.
More detailed information on the further 4. Word Status (0, 2, 4, 12)
sequence is described in chapter 6.1.2 at 5. Word Reserved
NW21.
e  Without this synchronization there would
be no confirmation that the data record ¢ Status
was really transferred by the controller The status word (word 4) can adopt the following values:
into the recipe of the operator panel. Value Meaning
Decimal| Binary
0 0000 0000( Transfer permitted, data record free
2 0000 0010| Transfer is busy
4 0000 0100( Transfer completed without error
12 |0000 1100| Transfer completed with error
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Note

6.6 Recipe management

Further information regarding the issue area pointer, job mailbox and data
record, can be found in /5/.
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Links & Literature

The following list is by no means complete and only provides a selection of
appropriate sources.

Table 7-1: Literature

Online Support

Topic Title / link

1/ S7-1200 Automation System — System Manual
http://support.automation.siemens.com/\WWW/view/en/36932465

12/ Update of the S7-1200 system manual
http://support.automation.siemens.com/\WW/view/en/53741769

13/ FAQ: “How do you program the overlapping of tags with the
keyword ‘AT’ in the TIA Portal V11~
http://support.automation.siemens.com/\WW/view/en/57132240

14/ Synchronization of date and time for S7-1200 using a GPS

STEP7 receiver
SIMATIC S7-1200 | http://support.automation.siemens.com/WW/view/en/45057335

/51 STEP 7 Basic V11.0 SP2 System Manual
http://support.automation.siemens.com/\WW/view/en/57 199536
STEP 7 Basic V12 — System Manual
http://support.automation.siemens.com/\WW/view/en/68113678

e/ Compact Switch Module CSM1277
http://support.automation.siemens.com/\WWW/view/de/36087313

17/ Operating Instructions PM1207
http://support.automation.siemens.com/\WW/view/en/37316256

18/ SIMATIC HMI Basic Panels operator devices
http://support.automation.siemens.com/\WW/view/en/31032678

19/ Device manual

Spi’\g;gc’)\j SENTRON Power Monitoring Device PAC3200

http://support.automation.siemens.com/\WWW/view/en/26504 150

nof Referznnc;?yto this http://support.automation.siemens.com/\WW/view/en/40614428

/11/ | Siemens Industry

http://support.automation.siemens.com
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Table 8-1: History

Version Date Modifications
V10.5_1.5_0 | 10.06.2011 | First publication for
e STEP 7 Basic V10.5 SP2 with CPU firmware V1.0.2,
MODBUS/TCP library V1.5 for SENTRON PAC3200
V11.0_1.5 0 | 10.06.2011 | First publication for
e STEP 7 Basic V11.0 Update 1 with CPU firmware V2.0,
MODBUS/TCP library V1.5 for SENTRON PAC3200
V11.0_1.6_0 | 23.09.2011 | Revised publication for
e STEP 7 Basic V11.0 SP1 Update 2 with CPU firmware
V2.1.2, MODBUS/TCP library V1.6 for SENTRON
PAC3200
V11.0_1.7_0 | 02.01.2013 | Revised publication for
e STEP 7 Basic V11 SP2 Update 5 as of CPU firmware
V2.1.2, with system-FB MB_CLIENT,
without MODBUS/TCP library
V12.0_1.7_0 | 23.05.2013 | Revised publication
e  Supplemented by TIA Portal V12 project.
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