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Warranty and Liability

Warranty and Liability

Note

Security
informa-
tion

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These Application Examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
Application Examples and other Siemens publications - e.g. Catalogs - the
contents of the other documents 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 of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of the Siemens AG.

Siemens provides products and solutions with industrial security functions that
support the secure operation of plants, systems, machines and networks.

In order to protect plants, systems, machines and networks against cyber
threats, it is necessary to implement — and continuously maintain — a holistic,
state-of-the-art industrial security concept. Siemens’ products and solutions only
form one element of such a concept.

Customer is responsible to prevent unauthorized access to its plants, systems,
machines and networks. Systems, machines and components should only be
connected to the enterprise network or the internet if and to the extent necessary
and with appropriate security measures (e.g. use of firewalls and network
segmentation) in place.

Additionally, Siemens’ guidance on appropriate security measures should be
taken into account. For more information about industrial security, please visit
http://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them
more secure. Siemens strongly recommends to apply product updates as soon
as available and to always use the latest product versions. Use of product
versions that are no longer supported, and failure to apply latest updates may
increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial
Security RSS Feed under http://www.siemens.com/industrialsecurity.
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1 Task

1.1 Overview

1 Task

1.1 Overview

Introduction

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

Overview of the automation task
The figure below provides an overview of the automation task.

Figure 1-1
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Description of the automation task

The electric power of several street lamps measured by SENTRON PAC3200
devices via the Modbus/TCP protocol is to be transferred to the SIMATIC S7-1200,
displayed on an operator panel and processed further to determine the energy
consumption.

The power of the street lamps is to be monitored for their upper and lower limits.
Specific measuring points are to generate the message “Defective illuminate" when
the lower limit falls below the threshold and when the upper limit gets exceeded the
message “Short circuit pac X" is to be generated. If an Ethernet connection is
interrupted, a message indicating which SENTRON PAC3200 device is
inaccessible is to be generated. All messages shall be assigned a time stamp, be
displayed on a KTP700 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

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017 5



© Siemens AG 2017 All rights reserved

1 Task

1.1 Overview

consumption throughout the year is then archived in the KTP700 as a recipe of 4
guarterly 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.

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

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017
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2.1 Overview

2

2.1

Solution

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

Overview

Schematic layout

The figure below shows a schematic overview of the most important components of
the solution:

Figure 2-1
Street 1 Street 2 =
— — =?=‘_
1 1 T
| il il PR g [pp——
IP address: 192.168.0.201T IP address:
192.168.0.99
IP address: 192.168.0.200 IP address: 192.168.0.98

Modbus on TCP

STEP 7
(TIA Portal)

_—
_—
, |P address:
r!, 1192.168.0.241

1 SENTRON PAC 3200 2 Powermodul PM 1207 3 CSM 1277
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Configuration

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 can be exchanged between the
SENTRON PAC3200 power monitoring devices and the S7-1200 CPU. As a result,
the output of the street lamps is to be measured. The SIMATIC S7-1200 is to
calculate the energy consumption for two streets from the average power demand.
The energy consumption shall be visualized in a SIMATIC KTP700. 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 Exchange between S7-1200 and SENTRON PAC via MODBUS

TCP (Set 22)
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2 Solution

2.1 Overview

Advantages
The
o
.
o

solution presented here, offers you the following advantages

Time and cost savings

Expandability

Low maintenance effort, since short-circuits and lamp failures are reported

Since the operating hours are recorded, the time when the lamps must be
replaced can be calculated

Topics not covered by this application

This application does not include a description of:

SIMATIC S7-1200 controller family
Operator panels series KTP Basic
SENTRON PAC3200 power monitoring device

Basic knowledge of these topics is assumed.

Assumed knowledge

Basic knowledge in handling the TIA Portal (STEP 7 and WinCC Basic) is
assumed.

Data Exchange between S7-1200 and SENTRON PAC via MODBUS

TCP (Set 22)
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2 Solution

2.2 Hardware and software components

2.2 Hardware and software components

221 Validity

This application is valid for
STEP 7 V14 or higher
S7-1200

222 Components used

The application was created using the following components:

Hardware components

Table 2-1
Component Qty Article number Comment
7KM PAC3200 2 7KM2112-0BA00-3AA0 | FW V2.4.2
POWER SUPPLY S7- 1 6EP1332-1SH71
1200 PM1207
COMPACT SWITCH 1 6GK7277-1AA10-0AA0
MODULE CSM 1277
CPU 1215C, DC/DC/DC, |1 6ES7215-1AG40-0XB0 | FW V4.2
14DI/10DO/2AI112A0
SIMATIC HMI KTP700 } ) Optional (can also be
BASIC ! 6AV2123-2GB03-0AX0 simulated in TIA Portal)
;\P/I CORD RJ45/RJ45 4 6XV1870-3QH20
Software components
Table 2-2
Component Qty Article number Comment

STEP 7 Basic V14 1 6ES7822-0AA04-0YA5 | With update 2

Example files and projects

The following list includes all files and projects that are used in this example.

Table 2-3

Component

Comment

40614428_Set22_PRJ_v14.zip

project.

This zip file contains the STEP 7

40614428 Set22 DOC v14 en.pdf

This document.

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
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3 Mode of Operation

3.1 General overview

3 Mode of Operation

The following chapter is to provide a better understanding and for further details on
the configuration and programming of the application example. The content of this
chapter is not essentially required for commissioning and operation.

3.1 General overview

For communication with the SENTRON PAC3200 devices, the MB_CLIENT"
instruction is used. This function block 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 eight parallel
connections. To enable communication with more than eight SENTRON PAC3200
devices, the data exchange with the individual devices in this application is handled
in series via a single connection.

Program overview

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

Figure 3-1: Program structure

£

| |
| |
| |
Ly MB_ «l
| CLIENT |
£ & ! ! e
MAIN > < a
| o i Set22 : : LR
# | | A
FB—] | |
» P | ]
»| Sequencer [® | |
| |
User program ! System ! Data
| |
I blocks I blocks

The main component of the application is the user-specific function block FB
"Set22". This block is called in the cyclic organization block “MAIN” and has the
following tasks:

e Controlling the communication with the SENTRON PAC3200 devices in form of
a sequencer with periodic calls of FB "MB_CLIENT".

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

Data block "Tags" contains specific information regarding the SENTRON PAC3200
measuring devices, such as their IP addresses, their definable power limit values
for short-circuit or defective lamp detection, as well as further stored data (current
power values, alarm bits, operating hours, etc.). The data is accessed via FB
"Set22".

Y You can find the instruction in the “Instructions” task card in
Communication > Others > MODBUS TCP

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017 10
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3.1 General overview

The FB “Sequencer” controls the communication sequence for sequential data

exchange with several PACs.

Block overview

The following table gives you an overview of the blocks used.

Table 3-1: blocks used

Block Description
OB "Main" Cyclic organization block:
It only contains the call of FB "Set22".
FB "Set22" Function block for the deterministic data exchange

with several SENTRON PAC3200 measuring devices
(cyclic program sequence)

DB "InstSet22"

Instance data block of FB "Set22”

FB "MB_CLIENT"

Integrated instruction to MODBUS TCP
communication of SIMATIC S7-1200 as client in
STEP 7 (TIA Portal)

DB "Tags"

contains the data of all SENTRON PAC3200
measuring devices necessary for the application

FB "Sequencer"

Function block for the deterministic data exchange
with several SENTRON PAC3200 measuring devices
(communication sequence)

Data Exchange between S7-1200 and SENTRON PAC via MODBUS

TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017
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3 Mode of Operation

3.2 "Set22" function block

The function block for deterministic data exchange with several SENTRON
PAC3200s via Modbus/TCP is called in the cyclic OB.
"Set22" includes the cyclic program part and calls the FB “Sequencer” to control

the communication sequence.
Figure 3-2: Call of FB "Set22”

Set22
Bool —+— initialCall
Array[*] of "typeDevice" device Array[*] of "typeDevice"
"typeHmi" hmi "typeHmi"
Table 3-2: Parameter of FB "Set22”
Name P type Data type Comment
initialCall | IN Bool First call of cyclic OB (interface parameter
“Initial_Call”)

device IN_OUT | Array[*] of "typeDevice" | Array with the data of the SENTRON PAC measuring
(Table 3-3) device

hmi IN_OUT "typeHmi" (Table 3-6) PLC data type of HMI tags

Table 3-3: PLC data type “typeDevice”

Name Data type Comment

ipOctet4 usSint Last octet of the IP address (to be specified by user).
The application uses the addresses 200 and 201.

pAverage Real 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.

hoursCounter UDlInt Word of the bit alarms visualized in the message

display on the operator panel.

resetHoursCounter Bool

The operating hours counter is displayed on the
operator panel and used for calculating the total
energy consumption.

bitAlarms Ulnt Saved reset request for the operating hours counter.
It is triggered on the operator panel by pressing a
button and reset by the program after its execution.
commBreakdown "typeCommBreakdown" Data type with the information regarding
(Table 3-4) communication breakdown
pavLimit "typePavLimit" Data type with performance limits (Paverage) tO
(Table 3-5) diagnose connected consumers

Data Exchange between S7-1200 and SENTRON PAC via MODBUS

TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017
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Table 3-4: PLC data type “typeCommBreakdown”

Name Data Comment
type

started Bool Start identifier set in the event of a communication error. If this is the case,
the program keeps polling how long the error has already been pending for
and sets the “Communication breakdown PAC n” alarm, if the
“instSequencer.statCommErrMsgDelay” time (static tag in DB "InstSet22")
has been exceeded.

errMsgTime DTL Time at which the "Communication breakdown PAC n" error message is
output, if “started” = TRUE

Table 3-5: PLC data type “typePavLimit”

Name | Data type Default Comment
value
high Real 79999.0 Upper active power limitin W, to be entered by the user, from which a
short-circuit in the respective line is reported.
low Real 100.0 Upper active power limitin W, to be entered by the user, from which
on a lamp failure in the respective line is reported.

Table 3-6: PLC data type “typeHmi”

00:00:00

Name Data type Default value Comment
dataRecordNo Word Data record number (quarter 1..4)
day Dint 0 Week day number (1..7)
eDay Array[1..7] of Real Array of energy data per day (per
week)

ekWh Real 0.0 Current energy consumption (in kwh)

ekWhLimit Real 0.0 Upper energy limit for the trend curve
of the current consumption (in kWh)

eWeek Array[1..13] of Real Array of the energy data per week
(per quarter)

finalizeDay Bool false Request to finalize day

finalizeWeek Bool false Request to finalize week

globalBitAlarms Ulnt 0 Trigger tag for the global HMI bit
alarms (“Recipe transmission error”)

reset Bool false Request to reset the operating hours
counter of PAC

resetDisplay Bool false Display of enabling the reset of
operating hours counter of PAC

resetHistory Bool false Request to reset all energy
consumption values

week Dint 1 Week number (1..13)

jobMailbox Array[0..3] of Word “jobMailbox” (control job) area pointer

dataRecord Array[0..4] of Word “Data record” area pointer

sysTime DTL DTL#1970-01-01- | CPU system time

Data Exchange between S7-1200 and SENTRON PAC via MODBUS

TCP (Set 22)

Entry ID: 40614428, V14.0, 06/2017
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The following static parameters of FB “Set22” can be modified, if required:

Table 3-7: Parameter of FB “Set22” that can be changed by the user

Name Data type Default Comment
value

statScaninterval Time T#2s After this time has elapsed, the connection with the
MODBUS slave n is terminated and reestablished
with slave n+1. It is assumed that the
communication with a slave can be fully processed
during this time. If the time is exceeded, the error
routines apply.

Note Do not select the "statScanInterval" time smaller than the static instance

parameter "Blocked Proc_Timeout" and “Rcv_Timeout” of FB "MB_CLIENT"
(minimum: 500 ms) -> see Table 3-14.

Data Exchange between S7-1200 and SENTRON PAC via MODBUS

TCP (Set 22)
Entry ID: 40614428,
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Figure 3-3: Cyclic program sequence

Start/Stop

restart = TRUE

PLC system time

Create communicationLintD
< IP address transfer >
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C Contral job
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Delete
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Maximum value
Calculation for trend view
and bar display (HMI)

3.2.1 Program explanation

Restart

During a “initialCall” restart, a “restart” bit is set. It is used for preventing the
calculation of the energy consumption value for the first communication to each

SENTRON PAC3200 after the restart. For the first communication, only the current

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
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operating hours counter value of each measuring device is entered into the “tags”
DB as reference “device[n].hoursCounter”. 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.

PLC system time

The PLC system time is used to specify and store a communication breakdown
message time ("Tags".device[n].commBreakdown.errMsgTime) 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 meantime, 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
an editable waiting period "InstSet22“.instSequencer.statCommErrMsgDelay (see
last bullet point in chap. 3.6).

Creating communication interval

The communication with the SENTRON PAC3200 devices is serial. First, the
connection to device n is established, then communication takes place and
afterwards, the communication is terminated in order to continue with device n+1.
The time distance ("InstSet22".statScaninterval) with which this happens can be
configured. A pulse is generated in this grid, which serves as communication
trigger.

IP address transfer / MB_CLIENT / FB “Sequencer”

For the preparation to communication with the appropriate SENTRON PAC, the 4th
octet of the IP address ("Tags".device[n].ipOctet4) is copied into the connection
data “CONNECT” of FB "MB_CLIENT". FB "MB_CLIENT" is called cyclically. The
communication is controlled by its actual parameters, which are continuously
adjusted in FB “Sequencer”.

Checking communication error

It is polled whether a current reporting time of the communication breakdown has
been entered in DB "Tags" for the currently processed SENTRON PAC3200
device.

If this is the case, and the time has already been exceeded, the “Connection
breakdown” (incoming) 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
"InstSet22".instSequencer.statCommErrMsgDelay.

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 “outgoing” (“O”) on the operator panel, and an entered communication
breakdown message time is disabled and the
"Tags".device[n].CommBreakdown.started bit is reset.

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017 16
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Resetting operating hour counter of PACs

If the resetting of all operating hours counter is requested via the operator panel
("Tags".hmi.reset), every measuring point must be informed of this. The respective
bits "Tags".device[n].resetHoursCounter are set via loop processing. They are
deleted after successfully resetting the respective operating hours counter.

Resetting all operating hour 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 ("Tags".hmi.resetDisplay). In a loop, all measuring points are polled, whether
the resetting of the operating hours counter is requested for them. If this is the case
for at least one SENTRON PAC3200 device, "Tags".hmi.resetDisplay is set. If this
is no longer the case for any measuring point, the bit is reset.

Checking change of day
For a change of day, proceed as follows:

e The integrated total daily energy consumption of the day ("Tags".hmi.ekwWh) is
added to the weekly energy consumption ("InstSet22".statEweekKWh) and set
to 0.

e The day count ("Tags".hmi.day) is incremented. If it exceeds the value 7
(weekend), a respective identifier
("InstSet22".statWeekOverflow) is set. The day count is used to enter the daily
energy consumption under the correct day of the week in the “04_Consumption
7 day 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
(“InstSet22”.statEdayOverflow bit).

o Day is “terminated” at the operator panel by pressing a button
("Tags".hmi.finalizeDay bit).

o Week is “terminated” at the operator panel by pressing a button
("Tags”.hmi.finalizeWeek bit).

Checking change of week
For a change of week proceed as follows:

e The integrated total weekly energy consumption of the last week
("InstSet22_DB".statEweekKWh) is saved specifically for each week
("Tags".hmi.eWeek|n], n=1..13) and set to O.

e The day count ("Tags".hmi.day, n=1..7) is reset to 1.
e All values of the total daily energy consumption ("Tags".hmi.eDay[n], n=1..7)
are set to 0.

e The week count ("Tags".hmi.week, n=1..13) is incremented or is reset to 1 at
the end of the quarter (>13 weeks).

e The quarter count ("Tags".hmi.dataRecordNo, n=1..4) is incremented and reset
to 1 at the end of the year (>4 quarters).

e The following two bits are set:

"InstSet22".statWriteRecipe bit
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

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
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mailbox) and its start. The recipe is also written to the operator panel at the
end of each week.

- "InstSet22".statQuarterend bit
The bit is set at the end of each quarter for one cycle. After successful
transfer of the recipe, it causes the 13 week values of the total
consumption of the last quarter to be overwritten with 0 in the PLC
("Tags".hmi.eWeek[n], n=1..13).

Control job (Job mailbox) “Transferring recipe data into HMI”

Using "InstSet22".statWriteRecipe = TRUE the recipe transfer parameters are
entered in the Job mailbox, initiating its start. "InstSet22".statRecipeStarted is set
as the execution message. If the job was triggered at the end of the quarter
("InstSet22".statQuarterEnd = TRUE bit), its start is noted by
"InstSet22”.statRecipeStartedQuaterEnd bit.

The status ("Tags".hmi.dataRecord[3]) of the synchronous data record
transmission is polled.

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

If the transmission was completed with error ("Tags".hmi.dataRecord[3] = 12),
or an end status ("Tags".hmi.dataRecord[3] # 4,12) has not yet been output
within 5s after triggering the recipe transfer (‘RECIPE_ERROR_TIME”
constant), a recipe transfer error (“incoming” message) is reported on the
operator panel. In real operation, the user has now one week to save the 13
week values for active power of the last quarter values ("Tags".hmi.eWeek[n],
n=1..13) that have been saved in the PLC, before they are overwritten.

Afterwards the program will reset the bits "InstSet22".statRecipeStarted or
"InstSet22".statQuarterEnd and overwrite the status of the synchronous data
record transmission with 0.

Delete consumption history in the CPU

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

Table 3-8: Deleting the history

Description Variable in DB “InstSet22”
Current daily energy consumption hmi.ekWh =0
Current weekly energy consumption statEweekKWh =0
All daily energy consumption values of the current hmi.eDay[n], n=1..7 =0
week
All weekly energy consumption values of the current hmi.eWeek[n], n=1..13 =0
quarter
Quarter number hmi.dataRecordNo =21
Week number hmi.week 21
Day number hmi.day =1

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

the

existing data.
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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.

Maximum calculation for trend and bar display in HMI

3.3

The ordinate scale in the trend view of the current daily energy consumption on the
"03_Actual consumption" HMI screen, automatically adjusts to the power level of
the connected consumers. The upper ordinate limit (“Tags".hmi.ekWhLimit) 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).
"Tags".hmi.ekWhLimit is calculated via all SENTRON PAC3200 devices by means
of loop processing.

Depending on this maximum value, the “statEdayOverflow” bit is also set. If the
daily energy consumption exceeds 90% of the ordinate upper limit, a day change
will take place:

#statEdayOverflow := (#hmi.ekWh >= #E_DAY_OVERFLOW_FACTOR *
#hmi.ekWhLimit) ;

"Sequencer" function block
The FB “Sequencer” controls the communication sequence for deterministic data

exchange with several SENTRON PAC3200s via Modbus/TCP and is called in FB
"Set22".

Figure 3-4Sequencer

Sequencer

numberOfPa

Dint cs
nextPacPuls

Bool ——
e

Array[*] of "typeDevice" device Array[*] of "typeDevice"
"typeHmi" hmi "typeHmi"
Int paclndex Int
Bool restart Bool

mbClientlnput

"typeMbClient" "typeMbClient"

MB_CLIENT instMbClient MB_CLIENT
Real mbDataReal Real
UDInt mbDataUdint UDInt
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Table 3-9: Parameters of "Sequencer"

Name P type Data type Comment
numberOfPacs IN Dint Number of SENTRON PACs
nextPacPulse IN Bool Communication trigger pulse
device IN_OUT | Array[*] of "typeDevice" | Array with the data of the SENTRON PAC
(Table 3-3) measuring device
hmi IN_OUT "typeHmi" (Table 3-6) Array with the HMI tags
paclndex IN_ OUT Int Index, which SENTRON PAC is currently
addressed
restart IN_ OUT Bool first communication run to all SENTRON PAC
mbClientinput IN_OUT "typeMbClient" Input parameters for calling “MB_CLIENT”
(Table 3-10)
instMbClient IN_OUT MB_CLIENT Instance data of “MB_CLIENT”
mbDataReal IN_OUT Real Data buffer of “MB_CLIENT” in floating-point
number format
mbDataUdint IN_OUT UDInt Data buffer of “MB_CLIENT” in integer format

Table 3-10: PLC da

ta type “typeMbClient”

Name Data type Default value Comment

req Bool false Executing the requested data transmission if
TRUE

disconnect Bool false Disconnecting a connection

mode USint 0 Access type of request
(0 =read, 1 = write)

mbDataAddr UDInt 40066 Start address of the access data of Modbus client

connect TCON_IP_v4 Data type with connection data

The following static parameters of FB "Sequencer” can be modified if required:

Table 3-11: Static parameters of FB "Sequencer" that can be changed by the user

Name

Data type

Default
value

Comment

statCommErrMsgDelay

Time

T#5m

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

statSampleMax

Ulnt

The active power is read several times in direct
sequence from the SENTRON PAC3200 measuring
device and the average value is formed. How often
the reading takes place is defined by
"statSampleMax”.
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Figure 3-5: Communication sequence (1)
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Figure 3-6: Communication sequence (2)

4

Error message “Communication error”
+ REQ =FALSE
DISCONNECT = TRUE

3.3.1

Step 0

Step 10

Step 15

Separate connection
(DISCONNECT = TRUE)

NOT (Connected
& NOT (BUS
Index <
NUMBER_OF_PAG

Index =1

Yes

| Index = Index +1 |

Start/Stop

Program explanation

In step 0, it is waited until the “Trigger pulse” event. After it has occurred, the
MB_CLIENT parameter “DISCONNECT” is reset and proceeded to step 10.

If the “CONNECTED and NOT BUSY” conditions of MB_CLIENT have been met, it
is configured for reading the electrical powerz. The Modbus register address and
the mode (read or write) are specified. 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.

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

% The active power is read from the three phases.
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Step 20

Figure 3-7: Transferred active power value

SIEMENS

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

("statSampleMax"). After completing n-fold reading, averaging the value and
device-related storing in DB "Tags".device[n].pAverage, 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 hour counter, which is pending
next, is transferred to the “MB_CLIENT”.

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

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 step is further
processed.

Figure 3-8: Transferred operating hours counter value

SENTRON PAC3200

The device-related energy quantum, which is formed by multiplying the averaged
active power from step 15 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 PAC ("Tags".hmi.ekWh). It is then saved day-
specifically ("Tags".hmi.eDay[n], n=1..7).
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Step 30

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

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

e At the first run of step 20 for all SENTRON PAC3200 measuring devices after
the restart, neither a device-related energy quantum can be calculated, nor can
the total energy consumption value be updated. 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
"Tags".device[n].hoursCounter as reference. In the respective second
communication cycle from the restart on, the time differences of the operating
hour counters are then available for calculating the energy quanta.

At last, step 20 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.

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

The reset request of the operating hours counter for the currently processed
SENTRON PAC3200 measuring device ("Tags”.device[n].resetHoursCounter) is
reset, as well as the operating hours counter ("Tags".device[n].hoursCounter).
Then the “read” mode for “MB_CLIENT” is set again, the communication request is
cancelled by resetting the “MB_CLIENT” parameter “REQ”, and it is branched off to
step 40.

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.
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Step 40
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 40 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.

Step 50

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.

Error routine

If a communication error is reported in steps 10, 15, 20, 30, 40 or 50, this error
routine is next. Sequence as follows:

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

Provided no new communication breakdown message time
("Tags”.device[n].commBreakdown.errMsgTime) has yet been entered for the
measuring device with communication breakdown, the message time is calculated
and saved (see also PLC system time).

Subsequently, the branch to step 50 is followed.

3.4 System function block “MB_CLIENT”

FB “MB_CLIENT” can be found in STEP 7 (TIA Portal) in the instructions in
“Communication > Others > MODBUS TCP”. In this application example version

4.1 is used.
Figure 3-9
* | Communication
Marne Description Version
¥ [ 7] 57 communicati... Vi3
b L Open usercam... Wa
» [ ] VEB Server V11
~ [ ] Others
- [ ] MODBUS TCP V41
3 MB_CLIENT Communicate via PROFINET as Modbus TCP client MB
3 ME_SERVER Communicate via PROFINET as Modbus TCP server W41
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Figure 3-10: Call of system block “MB_CLIENT”

[REGICH 5 MB_CLIENT call

|  #instMEClient (REQ := #statMbClientInput.redq,
DISCONNECT := #s3tatMbClientInput.disconnect,
MBE MODE := #statMblClientInput.mode,
ME DATR: ADDE := #3tatMbClientInput.mbDatalddr,

MB DATRA LENW := #MB_DATL L.EN,
MB DATA PTR := #atatMbDataBeal,
CONNECT := #statMbClientInput.connect);

END REGICH

FB “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 user
program FB "MB_CLIENT" is called once per cycle in FB "Set22". Successively
calling with different actual parameters determines whether to read or write
(“MB_MODE”), which data is transferred (“MD_DATA_*”), and which server
(SENTRON PAC3200) to communicate with (‘CONNECT”). The instance data of
FB "MB_CLIENT" is saved as multi-instance in DB "InstSet22".

Further information on the “MB_CLIENT” instruction is available in the STEP 7
online help or the S7-1200 system manual (\3\).

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 addresses of the measured variables used, result from the MODBUS
function codes as follows:

Table 3-12: Measured variables

Operation Function Length MB_MODE MB_DATA_ADDR

code (Words) (Reqg.adr. + offset)
Read total of the active power 0x03 2 40001 + 65 =40066
Read operating hours counter 0x03 2 40001 + 213 = 40214
Write operating hours counter 0x10 2 1 40001 + 213 = 40214

Send/receive buffer

The send/receive buffer simultaneously used for the source and destination of the
read or written data only consists of a double-word. It is made accessible through
data superimposition (key word ‘AT, see \4\) as ‘Real type (“mbDataReal” tag for
active power [W]) as well as ‘UDInt’ type (mbDataUdInt tag for the operating hours
counter [s]). The FB “MB_CLIENT” symbolically accesses the data source or the
data destination via the actual parameter “statMbDataReal”, using its parameters”
MB_DATA_PTR” of the ‘VARIANT type in FB “Set22”.

Data Exchange between S7-1200 and SENTRON PAC via MODBUS

TCP (Set 22)

Entry ID: 40614428, V14.0, 06/2017 26



https://support.industry.siemens.com/cs/ww/en/view/109741593/90596972043

© Siemens AG 2017 All rights reserved

3 Mode of Operation

Figure 3-11: Send/receive buffer

[REGION 5 MB CLIENT call
|  #instMbClient (REQ := #atatMbClientInput.redq,

DISCONNECT :=

#atatMbClientInput.disconnect,

ME MODE := #statMbClientInput.mode,

ME DATR ADDR := #statMblClientInput.mblatalddr,
MB DATA PTR := #statMbDataReal, |4
CONNECT := #statMbClientlInput.connect):

END_REGION

|IREGIOH & Sequencer
|  #instSequencer (number0fPacs

nextPacPulae

device := #device,

hmi := #hmi,

pacIndex := #statPacIndex,
re3tart := #3tatBestart,

inatMbllient:
mh&l i ent Tt r=datat+Mh™liantTom o
== '

:= #atatNumber0fPacs,
:= #atatlextPacPulse,

=$instMbClient,

IEI'I:'_RE GION

Pp| mbhataReal :=¢statMbDataReal); |«

Sequencer

Mame Data type ... |Retain
< F Input
< ¢ Output
< * InDut
<] = » device Arrayl* ...
<] = b hmi “typeH...
<1 = pacindex Int 1 Mon-retain
<1 = restart Bool fal: Mon-retain
<4 & » mbClientlnput “typeh...
<] & » insthbClient MEB_CLI...
<1 = rnbDataReal Real |[£|| O.C SetinIDB
a1 | mbDatalUdint AT"mbDataReal” UDInt Zetin IDE
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Connection data

Via the parameters “CONNECT” of data type "TCON_IP_v4" the connection data
to the SENTRON PACs is stored:

Table 3-13: Data type “TCON_IP_v4"

Name Data type Default value Comment

Interfaceld HW_ANY 64 Hardware ID of the Ethernet interface of the
CPU

ID CONN_OUC 1 Connection ID

ConnectionType Byte 16#0B Connection log (16#0B = TCP/IP)

ActiveEstablished | Bool true Active connection establishment (if client
“true”)

RemoteAddress IP_V4 IP address of SENTRON PACs

ADDR Array[1..4] of Byte as array of byte

ADDRJ1] Byte 192 Octet of IP address

ADDR[2] Byte 168 Octet of IP address

ADDR[3] Byte 0 Octet of IP address

ADDRJ[4] Byte 16#0 Octet of IP address

RemotePort Ulnt 502 IP port number of Modbus server

LocalPort Uint 0 The valu_e has to be 0 fora MB_CLIENT
connection.

The connection data is identical for all SENTRON PACs with the exception of 4.
Octets of IP address that are read before establishing a connection
(“Tags”.device[n].ipOctet4).
For the differentiation of IP addresses in the first to third octet, you have to copy the
octets of the appropriate SENTRON PACs before calling "MB_CLIENT" into the
connection data (see IP_address transfer) and adjust the subnet masks of the
nodes to the network class (see Class C network).

Instance data of MB_CLIENT

The instance data of FB "MB_CLIENT" is stored as multi-instance in DB
"InstSet22". The following default settings were made:

Table 3-14: Default value adjustment of the static instance data “instMbClient” in FB "Set22"

Name Data type | Default value Comment

Blocked_Proc_Timeout | Real 0.5 Duration (in seconds) for which it should be
waited for a blocked Modbus client instance,
before this instance is removed as ACTIVE
(minimum 0.5 s).

Rcv_Timeout Real 0.5 Time in seconds, which MB_CLIENT waits for the
answer of a server to a request (minimum 0.5 s).

MB_Unit_ID Byte 1 Modbus device identification (1..247 for
SENTRON PACs) see \10\

Select the times “Blocked_Proc_Timeout” and “Rcv_Timeout” smaller than the interval
between two SENTRON PACs connection calls (“InstSet22”.statScanlinterval).
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3.5

Further information on the “MB_CLIENT” instruction is available in the STEP 7
online help or the S7-1200 system manual (\3\).

“Tags” data block

The DB “Tags” includes the specific data of the SENTRON PAC3200 measuring

devices and the interface tags for the HMI connection.

Table 3-15: “Tags” data block

Name Data type Comment
device | Array[1..2] of “typeDevice" | Array with the data of the SENTRON PAC measuring device
(Table 3-3) (Upper limit of the array specifies the number of SENTRON
PACs)
hmi "typeHmi" (Table 3-6) PLC data type of HMI tags

3.6

Error messages

Error messages are displayed on the operator panel in the "02_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

“‘incoming” (I = incoming) and as “outgoing” (O = outgoing). The following
messages are configured:

“Defective illuminant PAC 3” (“Tags”.device[n].bitAlarms.%X2)

The “incoming” message is generated if the active power measured
(“Tags”.device[n].pAverage) by a SENTRON PAC 3200 falls below a
configurable limit (“Tags”.device[n].pavLimit.low), which indicates a defective
lamp.

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

"Short circuit PAC n" (“Tags”.device[n].bitAlarms.%X3)

The “incoming” message is generated if the active power measured
(“Tags”.device[n].pAverage) by a SENTRON PAC 3200 exceeds a
configurable limit (“Tags”.device[n].pavLimit.high), which indicates a short-
circuit in the monitored branch.

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

"Connection error PAC n" (“Tags”.device[n].bitAlarms.%X0)

The “incoming” message is generated in those program steps in which the
communication sequence waits for a response of MB_CLIENT (e.g. DONE,
CONNECTED or NOT BUSY) and instead, however, a communication request
pulse ("nextPacPulse®) for the next SENTRON PAC3200 device arrives.
Specify the interval for this pulse via the static “InstSet22”.statScanlInterval tag.

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

"Connection breakdown PAC n" (“Tags”.device[n].bitAlarms.%X1)
While each communication breakdown is reported for “Connection error PAC
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n” — even if only a single value could not be transferred, the program only
generates an “incoming” message for “Connection breakdown PAC n” if not a
single communication request to the appropriate SENTRON PAC3200 device
could be satisfied over a configurable period of
("InstSet22".instSequencer.statCommErrMsgDelay). 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 measuring point. It results from the product of the
current actual power value and the difference between the current
operating hours counter value and its reference value. The reference value
is the last counter value before communication breakdown. For the time of
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 “outgoing” message is created as soon as the MB_CLIENT
signals DONE for the respective measuring device regarding a communication
request.

¢ "Recipe transmission error" (“Tags”.hmi.globalBitAlarms.%XO0)
For the recipe transmission with synchronization, a status information
("Tags".hmi.dataRecord[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 (“incoming” message). If no status message 4 or 12
is generated, the program also assumes a transmission error after 5 seconds
(“RECIPE_ERROR_TIME” constant in FB “Set22”).

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

3.7 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).

% The terms “short” and “long” must be considered in the context of the dynamics of the
measured variable.
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Figure 3-12: Storing energy consumption as recipes in the HMI device

Name Data type
< ¥ Static
s v hmi “typeHmi”
=~ evieek Array{1.13] of Real
= ewieek[1]  Real
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= eVieek[4] Real
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.
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eVieekl11] Real

N

ewieek[12] Real
eWieek[13] Real

Data Record Name: No.:

v |1

Data Record Name: No.:

v |2

Data Record Name: No.:
v |3

Data Record Name: No.:

v |4

0,0000000)
0.0000000,
0,0000000)
0.0000000,
0,0000000)
0.0000000,
0,0000000)
0.0000000,
0,0000000)
0.0000000,
0,0000000)

Weel 13 0.0000000

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

Table 3-16: Synchronized transfer of recipe data records from the PLC into the operator panel

No. Instruction

Comment/screen

1. Open the “Recipes” editor in the operator
device folder of your project.

¥ [ HMI_1 [KTP700 Basic PN]
I} Device configuration
E Online & diagnostics
1 Runtime settings
b p_]j Screens

b rfn,\] Screen management
b [ HM tags

BZG Connections

[ HMl alarms

their properties, using the key combination
ALT+ ENTER.

2. Select the recipe to be synchronized and open

Recipes
Marme Display narme Number
.Fi Energy consumption Energy consumption 1 El
<Add news

* The individual steps have already been implemented in the example project.
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3 Mode of Operation

No. Instruction Comment/screen
3. e In menu item “Synchronization” tick [ S Properties |7
“coordinated transfer of data records”. |
. . Synchronization
¢ Enter the connection to the controller with p— H g _ ’
which the operator panel synchronizes the z 5;"":’” , :
tranSfer In “COHneCtIOn” M):nua\lran;fer:Imd?wdual\ymnmﬁedva\ues (teach-in mode)
For the transfer with synchronization, you avoid " L_coordinated data transfer
uncontrolled mutual overwriting of data in your d (L Gemnecton v connezion =
control program.
4. Create two arrays in one DB of the CPU (here Tags
in “Tags”.hmi):
_ags ) ) MNarme Data type
e jobMailbox Array[0..3] of Word Qv st
(for “jobMailbox” area pointer) sHe _
e dataRecord  Array[0..4] of Word s hm! : BpeHm!
(for "dataRecord" area pointer) < = | jobMailbox Array[0_.3] of Word
S| = | b dataRecord Arravi0_41 of Word
<0 u dataRecordMo Word
5. Open the connections of the operator panel. ~ [ HMI_1 [KTP700 Basic PN]
Y pevice configuration
% Online & diagnostics
1 Runtime settings
» [ Screens
b rf\\] Screen management
» 3 HM tags
¥, Connections
6. e  Select the connection via which the control C"":"““""“ . L - .
JOb is to be executed. i HM connection  SIMATIC 57 1200 B5|mﬂc 1200-5tation_1_ PLC_1
e  Open the “Area pointers” menu item. e dneic
o  Enable the “Job mailbox’ area pointerand | " =]
select the previously created job mailbox | SRS EEE o TR e o S SRR
array as tag. ; e — — e e -
Job mailbox Tags.hmijobMailbox <symbolic ... 4  COyclic.. 100 ms
o Enable the “Data record” area pointer and ) ERRERERI oo SR N 0 TS
select the previously created data record
array as tag.
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3 Mode of Operation

(jobMailbox[2] = #dataRecordNo).

No. Instruction Comment/screen
7. * The‘Job mailbox” array c.onlslists of 4 \Word|Most significant byte|Least significant byte
words (0 to 3). The least significant byte of
the 0 word contains the job number. n+0 0 Job number
e Job number 69 is the function for reading a
data record from the controller. n+1 Parameter 1
e The 1st word (parameter 1) contains the n+2 Parameter 2
recipe number. Since there is only one
recipe in the application, this parameter is n+3 Parameter 3
set to 1 in the program code (jobMailbox[1] No.| Function
=1).
e The 2nd 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.
Parameter 3| 0: Do not overwrite existing data record

1: Overwrite existing data record

The 3rd word (parameter 3) specifies whether an existing data record is overwritten or not.
Existing data records are overwritten in the program (jobMailbox[3] = 1).

The overwriting of the respective recipe data record is in the example project triggered for
each change of the week (see SCL code in FB “Set22”).

Sf recipe number
#hmi.jobMailkex[1] := 1;

// guarter
#hmi.jobMailbox[2]

f/ l=overwrite

#hmi.jobMailbox[3]

1;

S/ reading data record from PLC
#hmi.jobMailbkox[0] = &9;

|[REEGICH 11 Transmit recipe to operator panel
IF {#3tatWriteBecipe = TRUE) THEN

#hmi .dataRecordlo;
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4 Expanding the Number of Measuring Points

No. Instruction Comment/screen
5. e The “Datarecord” array consists of 5 15 0

words (0 to 4). The 4th word -

(#dataRecord[3]) specifies the current 1. Word| _ Current recipe number (1 - 999)

status of the recipe transfer. 2. Word |Current data record number (0 - 65535)

» The provides information of whether the 3. Word Reserved

recipe transfer was completed without

error. More details and the further 4. Word Status (0, 2, 4, 12)

procedure can be found in “Transferring 5. Word Reserved

recipe data into HMI” control job.

e  Without this synchronization there would

be no confirmation that the data record * Status

was really transferred by the controller into The status word (word 4) can adopt the following values:

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
Note Further information on the topic Data exchange with area pointer (Basic Panels)

can be found in \5\.

Expanding the Number of Measuring

Points

To be able to run the example program with more than two SENTRON PAC3200
measuring devices, you require a switch with more Ethernet ports to which you can
connect additional measuring devices. Configure them according to chap. 5.1. Use
those values as 4th octet of the IP address which you enter in

"Tags".device[n].ipOctet4 in chap. 4.1.

The following example shows the expansion to three SENTRON PAC3200

devices.
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4 Expanding the Number of Measuring Points

4.1 Adjusting the control program part
Table 4-1
No. Instruction Comment/screen
1. Open the DB "Tags" by double-clicking the | = r‘_[. PLC_1 [CPU 1215C DC/DCIDC]
block in the project tree. . .
[|'|‘ Device configuration
% Online & diagnostics
=~ r:i:. Prograrm blocks
' ~dd new block
48 Main [OB1]
3 Sequencer [FB2]
& Set22 [FB1]
@ InstSet22 [DB1]
@ Tegs [DB3]
2. Expand the “device” array to three Tags
elements. Name Data type Startvalue
3. Assign the 4th octet of the IP address to 2 — ita:;ice arrayi1[E]of-typepevice”
the newly added SENTRON PAC3200 @ = b device[1] * typeDevice"
(here: “202”). - =} devicel2] *tvpeDevice”
. i < = v ldevice[3] “typeDevice”
4. optlonal. < . ipOctetd usint 202
Enter the desired power limits of the - s pAverage Real 0.0
added measuring point (pavLimit) as start | <@ = hoursCounter uDint 0
values. See also block "Specifying the < = EE=ctonsuorniyg{Ronl :
power limits in the configuration & " E — s
" - < = b commBreakdown “typeCormmEBreakdown®
(optional)" in chap. 6.4. a 0 = ool *typePavLimit
< = high Real 79999.0
< = low Real 100.0
5. To apply the changes, save, compile and load the DB “Tags".
4.2 Adjusting the HMI program part

A clear representation of more than two SENTRON PAC3200 devices would
require a larger operator panel screen and/or a completely different screen
configuration. Since this application does not focus on the operator panel, it is only
explained here how to access further tags required for the display on a further

measuring device.

Tags in the HMI screens

Figure 4-1 lists the tags of a SENTRON PAC3200 required for the HMI display
(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 (through
“linear scaling” in the “Events” tab, for example). Please make sure you also adjust

the indices to 3 for these HMI tags.
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4 Expanding the Number of Measuring Points

Figure 4-1: Device-specific tags

"Tags".device[2] .pAverage\l

3185.22

\
/ 142885

| "Tags".device[Z].hoursCounteF |

| tagsDevice[2].pavTrendviewMax

tagsDevice[2].pavTrendview
tagsDevice[2].pavTrendviewNorm 4375

| "Tags" device[2].pavLimit.high %

| "Tags".device[Z].pavLimit.Iowl /m

| "Tags".device[Z].pAverage’|

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 HMI devices in the project tree go to “HMI alarms > Discrete alarms”.
Create the respective trigger tag with index 3 and connect it to PLC tag
Tags.device[3].bitAlarms|
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5 Configuration and Settings

5.1 Configuring the SENTRON PAC3200 devices

Table 5-1: Configuring the SENTRON PAC3200

No. Instruction Comment/screen

1. Wire the power side of the SENTRON PAC3200 devices according to their instruction manual
(\9\) and the power level of the measuring point. 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 measuring point.

4, Configure the devices as follows with regards — hARAL TRIT ™ - Ll =
eoriigurs e do COMMUNICATION dZ1E

e Openthe main menu of the SENTRON
El:\fi:s:t?aotgfgzﬁi:s;tsing F2 or F3 and MAC-ADDR_ 23 A8808483A
open it with F4. ’ IFP-ADDR.

¢ Navigate to the “Communication” menu SUEBMNET HB8.86a8
item, using F2 or F3 and open it with F4. GATEWAY BE.6.68
e Make the following settings: FPROTOCOL SEAbus TCP

- IP address: 192.168.0.xxx
- Subnet mask: 255.255.255.0
- Gateway: 0.0.0.0
- Protocol: MODBUS TCP
For the 4th octet of the IP address please
use 200 and 201.
e After completing all settings, click F1 and
confirm the new start request with F4.

COMMUNMICATION dZlb

MAC-ADDFR. 237ABB884683H
IP-ADDR. 192.133.225.188

Lo L Lt SN SN SN

PARAMETER WILL BE
AFPFLIED AFTER REEDOT
REEDOT HOW?

5.2 PG/PC settings on Windows level

5.2.1 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 optional HMI. The IP addresses of the individual nodes can be viewed in
Figure 6-1.

In order to assign the IP address for your network card in the Windows 7 operating
system, please proceed as follows:

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017 37



© Siemens AG 2017 All rights reserved

5 Configuration and Settings

Table 5-2: Assigning the IP address of the PG/PC

(TCP/IPv4)” item
and open its properties.

No. Instruction Comment/screen
1. Open the “Network and Sharing Center” in the O@v|@ v Control Panel » All Control Panel ltems »
Windows control panel.
Adjust your computer’s settings
P Action Center Administrativ
L3 Color Management Credential Mi
=4 Device Manager @Devices and F
A Fonts =1 Getting Starte
&2 Keyboard B Kommunikat
I :‘: Network and Sharing Centerl Naotification £
2. Select the “Change adapter settings” menu &5 J=[E » ControlPanel » AllContral Panelltems » Network and Sharing Center
item.
Control Panel Home . . . .
View your basic network information an
I Change adapter settings I E.»._i" ;_’a
3. Se|eCt the netWOFk Card to be Used and Open @Ov‘ [E' + Control Panel » Metwork and Internet » Network Connections »
the propertles by rlght C“Cklng them Organize » Disable this network device Diagnose this connection Renat
Name ) Status Device Name Connectivity Networl
‘ ,‘5 LAN connecti... Metzwerk 5 Intel(R) PRO/10.. Mo Internet access Publicr
B & Disable etooth-Gers...
Status
Diagnose
) Bridge Connections
Create Shortcut
Delete
'\"i' Rename
] Propertiesl
4. Select the “Internet Protocol Version 4 I LAN connection Properties =

Metworking

Connect using:

l_-? Intel{R) PRO/1000 MT-Metzweroverbindung
This connection uses the following items:

-+ PROFINET 10 protocol (DCP/LLDP) .
2. SIMATIC Industrial Ethemet {1S0)
- PROFINET 10 RT-Protocol V2.3
-4 Intemet Protocol Version 6 (TCP/IPvE) ‘

P Intemet Protocol Version 4 (TCP/1Pv4d) E

& Link-Layer Topology Discovery Mapper 1/0 Driver

<& link-Layer Topology Discovery Responder -
| e |

Description

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

oK | [ Cancel

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017

38




© Siemens AG 2017 All rights reserved

5 Configuration and Settings

Obtain DNS server address automatically
@ Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

No. Instruction Comment/screen
5. b SeleCt . Internet Protocol Version 4 (TCP/IPwd) Properties @
Use the following IP address Gerera |
e Enter “192.168.0.241”, for example, as IP ) o
. ‘fou can get IP settings assigned automatically if your network supports
addl’ess (See F|gure 6-1) this capability. Otherwise, you need to ask your network administrator
(However, you can use any free address for the appropriate [ settngs.
in the reSpeCtiVe Subnet) () Obtain an IP address automatically
e Enter “255.255.255.0” in Subnet mask. ® Use the folowing 17 address:
H " " 1 : ddress: . . .
e Click on "OK" to confirm the settings. 1P address 9218 0
Subnet mask: 255,255,255, 0
Default gateway:
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5 Configuration and Settings

5.2.2

Setting PG/PC interface

To simulate the KTP700 in the TIA Portal, the PG/PC interface must be set

accordingly. Proceed as follows:

Table 5-3: Setting PG/PC interface

(STEP 7)" application, select the interface
parameter assignment used for your
network card ("... TCP/IP protocol (RFC-
1006)") used.

e Click on "OK" to confirm the settings.

No. Instruction Comment/screen
1. open the “Set PG/PC Interface” d|a|Og boxin @@v|@ » Control Panel » All Control Panel rerns »
the Windows Control Panel.
Adjust your computer's settings
¥ Action Center Administrative Tools
K3 Color Management B Credential Manager
=8 Device Manager @ Devices and Printers
A Fonts =1 Getting Started

ZE Keyboard E Kommunikations-Einstelluni
%% Network and Sharing Center Motification Area Icons
|5 Phone and Modem E Power Options
3 RemoteApp and Desktop Connections |@ Set PG/PC Interface (32-b\t)|

2. L4 At the access pOInt of the “S7TONLINE Set PG/PC Interface @

Access Fath | LLOP / DCP | PNIO Adapter | Info |

Access Point of the Application:

[STONLINE (STEP 7} —> Intel(R) PRO/1000 MT-Netzwerkverbind ~ |
<Add/Delete>

CP_121

FWL_LOAD (STEF7)  — TS Adapter

[STONLINE (STEP —= Intel{R) PRO./1000 MT-Netzwerkverbindung I

|@ <MNonex - Diagnostics..
= ]

IrtalB) PRO /1000 MT-Netrwardcva |

| B3] Intel(R) PRO/1000 MT-Netzwerkve

2] Irtel(R) PRO./1000 MT-Netzwerkve -

4 1 3

{Parameter assignment of your NDIS-CP
with TCP/IP protocal (RFC-1006])

Cancel Help
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6 Installation and Commissioning

6 Installation and Commissioning

6.1 Installing the hardware

Install and wire the components (see chapter Table 2-1) according to the

the wiring plan (Figure 6-1). Earth all of the devices.
The figure below shows the hardware configuration of the application:

Figure 6-1
L1
N
S | ) Y )

1 24V . N _ 1

(T[T D — '
J - ;

_—
~ CPU1215C
PS1207 % KTP700
8
F F
|

— — PG/PC

SENTRON SENTRON

PAC3200 PAC3200 -
LT P [E—
|| ) = | J i |
You can use the KTP700° as the operator panel or the simulation in the TIA Portal.
Note The various connection types for the power side of the SENTRON power

monitoring device PAC3200 can be found in the device manual \9\.

® When using a CPU with only one LAN connection, only connect the KTP700 when you no
longer require the development system for configuration and testing.
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6 Installation and Commissioning

6.2 Opening the project in the TIA portal

Table 6-1: Opening the project in the TIA portal

No. Instruction Comment/screen

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

2. Navigate to your unzipped project folder in the | MName Type
Windows Explorer, open t_he folder and start T —
TIA Portal by double-clicking on the contained _
*.aplx file. . IM File folder
J Logs File folder
. System File folder
. TMP File folder
. UserFiles File folder
| XRef File folder
| B 40614428 Set22 PRI_... _Siemens TIA Portal V14 projeci]
3. The project opens in the TIA portal. If the TIA

Portal has opened in the portal view, go to the
portal view (depending on the default setting in
the TIA Portal).

P Project view

6.3 Configuring the PLC local time

The system time of the KTP700 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 6-2: Configuring the PLC local time

No. Instruction Comment/screen

1. In the project tree, open the “Device Project tree m 4

configuration” in “PLC_1" with a double-click.
Devices

et =

[

Marne
v | ] 40614428 _Set22_PRI v20
ﬁ"" Add new device
Eg“h Devices & networks
~ [ PLC_1 [CPU 1215C DO/DC/DC]

[IY Device configuration

% Online & diagnostics

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
Entry ID: 40614428, V14.0, 06/2017 42



© Siemens AG 2017 All rights reserved

6 Installation and Commissioning

No. Instruction Comment/screen
2. e Open the menu item “Time of day” in e Do sfoee T
“Properties”. [[eestes
e Select your “Time zone” for calculating N
the local time. —
e If necessary, enable the daylight saving _ [ RS—
time with all required settings. PR [ 8
‘Start of daylight saving time
Start of standard time
6.4 Defining the power limits in the configuration

Table 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 on 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 “Tags” prior to loading the program. This has the
advantage, that the power limit values are available again after exchanging a CPU,

for example.

No.

Instruction

Comment/screen

1.

Open the DB "Tags" by double-clicking the
block in the project tree.

MName

* | ] 40614428_Set22_FRI_v20
ﬁ"" Add new device
iy Devices & networks
~ [ PLC_1 [CPU 1215C DC/DC/DC]
[l'f Device configuration

| Online & diagnostics

= r:i:. Program blocks

K Add new block
& Main [OB1]

3 Sequencer [FB2]
& Set22 [FB1]

@ InstSet22 [DB1]

W Tegs [DB3]
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6 Installation and Commissioning

No. Instruction Comment/screen
2. Enter the power limits for the configured LT

measuring points (individually for each i EEELES LG e

SENTRON PAC as start value DB or @ v device Array[1.2] of *typeDevice* =

identical for all, via the PLC data type =~ devieell] AE s

“ P a = ipOctets usint 200

typePaVlelt ) a = pAverage Resl 0.0
a = hoursCounter uDint 0
< = resetHoursCounter Boaol false
< = bitalarms Ulnt 0
-l = b commBreakdown “typeCommBreakdown®
a = ¥ pavlimit “typePavLimit®
< - high Real
< = low Resl
g | = ¥ device[2] “typeDevice®
- . ipOctets usint 201
a = pAverage Real 0.0
a = hoursCounter uDint 0
< = resetHoursCounter Boaol false
< = bitalarms Ulnt 0
Tl 8} commBreakdown “typeCornmBreakdown®
<a = ¥ pavlimit “typePavLimit”
< - high Real
< u low Resl

6.5

Loading the control unit into the CPU

Table 6-4: Loading the control unit into the CPU

used, the network card and the subnet.
e Enable “Show all compatible devices”.
e Use the “Start search” button to start the
search.

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

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

No. Instruction Comment/screen
1. Connect your PG/PC to the CPU directly or using the CSM1277 switch.
(see Figure 6-1).
2. ° Select the “PLC_'] [CPU 1215C Project Edit View Insert | Online |Options Tools Window
DC/DC/DC]’ PLC folder. CF ¥ H saveproject S ‘ & Goonine _
) . - & Extended go online...
e Download the controller project part into HaETiEE &¥ Go offine
the CPU via “Online > Download to Devices Simulation
device”. I3 ntimelsimulatior
I Download to device
MName Extended download to device...
~ ] 40614428 Set22_PRJ Download and reset PLC program
ﬁﬁdd new device Download user program to Memaol
gy Devices & networks =,
» (@ PLC_1[CPU1215CT -
3. e Select the type of the PG/PC interface S

Sor Type  Addre Subner
DObCDE 11 PMIE 192168099 PelE_1

Tipe ofthe PGPCimedsce: L FiiE
hairC imeince

Canneciion 1o inserisceisubnes

Select wrget device
Oevice type  Interf

) Displayaniy o mes:
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6 Installation and Commissioning

No. Instruction Comment/screen
4. e Select the “Load” button in the “Load MNMW 3
preview” screen. ——— —
4 @ v Ready forlosding,
] = Prowection
2
] » on i Downlasd
Q@ ¢ schwe Consistent d
5. After transferring all program blocks into the L e s
i ” . Status and actions after downloading to device
controller, the “Load result” window appears. e i
° SeleCt “Start a”” to set the contro"er to @ v o Downloading to device completed without error.
“Run” mode. ' » Startmodules Start modules afer downloading to device.
e Select the “Finish” button to finish the 5 i
entire download.
I sk B oo || concel |
6.6 Setting the time of the controller

To synchronize the KTP700 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:

Table 6-5: Setting the time of the controller

click the “Online & diagnostics” menu item.

No. Instruction Comment/screen
1. Select the Controller in the project tree and Froject Edit View Insert Online Options Tools Window Help
“ . ” i roject 5, ECIE 3 x I o= online!
press the “Go online” button. Bl F o T D PSR LT L I
Project tree m 4
K] = o
Name
% ¥ | ] 40614428 Set22 PRI_v20
& B Add new device
 Devices & networks
vT_hchJ[cPIJ1215cD{:fD{:ch]
2. In the project tree of the controller, double-

Devices

il —
=8 == &
i

Marme
* | ] 40614428 Set22_PRI w20 9
K Add new device
gy Devices & networks
~ g PLC_1 [cPu 1215C Doponc] 4 @
I} Device configuration
% Online & diagnostics
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No. Instruction Comment/screen
3. e Select the menu item “Functions > Set
time”. e e
e Adopt the PG/PC time to your controller 'i”“
(tick “Take from PG/PC”) or enter the o R
date and time manually (no tick at “Take s o ron = T
from PG/PC"). :::.‘:m::%s::::gs [y 15, 2017 [ [G202z mE]
e Press the “Apply” button. Module time
[Mey 15, 2017 [] [o3:20:22 Pw[Z]
I WA Take from PGIPC [ Apply
Note Please note that the times displayed are the local times of the PG and the CPU.
The CPU system time arises from the resulting offset of the configured time
settings (Configuring the PLC local time).
6.7 Loading the HMI project part into the KTP700

If the KTP700 is used as operator panel, then the HMI project part has to be

loaded to the KTP700.

Table 6-6: Loading the HMI project part into the KTP700

used, the network card and the subnet.
Enable “Show all compatible devices”.

Use the “Start search” button to start the
search.

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

Select the selected operator panel and

No. Instruction Comment/screen
1. For the transfer, connect your PG/PC to the KTP700 either directly or using the CSM1277
switch.
2. ] Select the operator pane| folder “HM|_1 Project Edit View Insert Online Options Tools Window
[KTP700 Basic PN]". Uf (Bl saveproject & ¥ E Jg X 9 (@: G
e Select the “Download to device” button to Project tree o 4
download the HMI project part to the Devices
KTP700. Ei =5
Marne
~ | ] 40614428_Set22_PRI_v20
B Add new device
i Devices & networks
» [ PLC_1[CPU 1215C DC/DC/DC]
» ;j HMI_1 [KTP700 Basic PN]
3. e Select the type of the PG/PC interface

ype ofthe PGPC interface: @ FIIE
PGPCintertace. 1B el
Gennection 1o imeriaceisubner: | c-

Select arget device:
Devicenype  Inierface ype

e type
— Aecessible device SIATCHM 50
I = = P

[rsshin

click the “Load” button. —
‘Onling satus infermation: Display oaly #rror messages
7 Rerieving device information. ' - -
[ Scan and information retrieva | completed. [
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6 Installation and Commissioning

No. Instruction Comment/screen
4, e Ifnecessary, enable the “Overwrite all” e e— s
option in the “Load preview” screen. @ oo
e Press the “Load” button. W@ <ML Resdybrlnding
(] » Overwrite nvsrwmswuhpuemu;umms:
(] » HMIRuntime Informations
Finish l Load ' Cancel
6.8 Starting 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:

Table 6-7: Starting the operator panel simulation on the PG/PC

No. Instruction Comment/screen

1. ° Se|ECt the operator anel f0|der nHMl 1 Project Edit View Insert Online Options Tools Window Help
[KTP700 Boaie N[ - S A e @ X X 0 e 5 MW E[E]

Project tree
e Click the “Start simulation” button. s

Devices

=

Mame
¥ ] 40614428 _Set22 PRI w20
B Add new device
o Devices & networks
» T. PLC_1 [CPU 1215C DC/DC/DC]
» =3 HMI_1 [KTP700 Basic PN]  :
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7 Operating the Application

7 Operating the Application

7.1 Overview

Figure 7-1: Menu navigation

Start screen

o onarc Energy consumption
I Start 5/15/2017 4:51:19 PM
Alarm messages S v archi
BE 0 o = (yearly archive)
Reset
= - hours ate 55 TCP
| - | - Sttt Consumption 52 weeks nistory [KWh] S50 son22
Pawer (W], 4110185 4467464 a2 o o
Operating hours [s]: 537860 537856 @ ol ! Toesk |
Narm | I sumption Consumption 52 =5 “ o
monitorng consumgton 7 days oy ‘weeks history. = !
543 P wssmen =
51502017 1502017 =
s s - e
B S 10 b

ATAmEM ST D Deferne dsmrapic 3 Gt o rad-

2:57:01 PM Consumption 7 days history (KWh] 51512017 405831 PM

&7
. B Finalize
| — ‘ day

e e
| o
\ P
| _— 1
T LSTOLPM . gy |
5/15/2017 5/15/2017 Finalize day | thzewaekl 6 Back |
Current Energy consumptlon
energy consumption (weekly overview)

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

7.2 Header

Figure 7-2: Header

Title of application

Application Example Set 22
S7-1200 - SENTRON PAC via Modbus TCP

Consumption 52 weeks history [kWh] 5/15/2017 5:04:23 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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7.3 Start screen

Figure 7-3: Start screen

Application Example Set 22

- Data exchange S7-1200 - SENTRON PAC via CP — Delete
SENTRON PAC3200 Reset storage entries
E=== .
Reset Reset all operating hour
— hours
— | counter counters
Power [W]: 40902.86 | 44417.96
Operating hours [s]: l 538924 W | 538921 F EXlt RUntIme

Alarm Actual Consump Consumption 52
monitoring consumption 7 days hi weeks history

Power consumption & operating hour counters (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.

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.

e "Reset hours counter” button
Resetting the operating hour counters of all connected SENTRON PAC3200
devices. 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 is carried out, i.e. as long as not all of the operating hour
counters have been reset, the button lights up in yellow.

e Button E)]

Stop runtime. This will get you to the loader menu of the KTP700.

o Display of power consumption and operating hours counter
The update of power consumption and operating hours counter occurs in 2s

intervals ("InstSet22”.statScaninterval) in this application. This means that the

communication with the next SENTRON PAC3200 measuring device takes
place after 2 seconds. After all devices have been communicated with,
communication starts again with device 1.

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
TCP (Set 22)
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7 Operating the Application

7.4 Alarm messages

Figure 7-4: “Alarm messages” screen

Trend curves of power consumption

Applicatior. Example Set 22

Data exchange 57-120% - SENTRON PAC via Modbus TCP Current power
Alarm monitoring [W] Consumptlon [W]

Delete message buffer

05430 pm
5/15/2017
Date

[ sisi017
45408 0S50 10

1/0 fields to enter Message buffer for error messages
upper and lower power limit

Coloration
Curves and values of the measuring point 1 (PAC 1) are displayed in shades of
green, those of measuring point 2 (PAC 2) in shades of red.

Trend curves of power consumption

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 correspond each to 1.25 times the
value of the upper power limit of the affected measuring point.

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

I/O fields to input power limits

When exceeding the upper power limit, a short-circuit is identified for the
affected measuring point, when the power limit falls below the lower power
limit, a defective illuminant is assumed. Input values are stored retentively and
are available again after controller restart or after a power cut.

Alarm buffer

The following messages are displayed with timestamp and identifier

“‘incoming/outgoing”:

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

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

Data Exchange between S7-1200 and SENTRON PAC via MODBUS
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- Connection error PAC n (n=1..2)°
For simulating a communication error, pull the RJ45 connector from a
SENTRON PAC3200 device, for example.

Connection breakdown PAC n (n=1..2)°

For simulating a longer connection failure that may lead to errors in determining the
total energy consumption, pull the RJ45 connector from a SENTRON PAC3200
device for >5 minutes ("InstSet22".instSequencer.statCommErrMsgDelay), for

example.

Note 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 view (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 the affected device is next in communication,
there can be a maximum delay time of

"InstSet22".statNumberOfPacs * "InstSet22”.statScanlInterval

- i.e. 2s in this application.

- Recipe transmission error
A recipe transfer error is, for example, 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 “incoming” and “outgoing” messages
are entered into the message buffer at the same time.

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

7.5 Current energy consumption

Figure 7-5: Current energy consumption
Instantaneous value
(in the graph on the right end of the

x-coordinate)

Button to
Data exchange 57-1200 - SENTRON PAC via Modbus TCF S | mu |a_te a

Actual consumption ( kWh ) 5/15/2017, 4:57:01 PM
5 1167 o change of day
inalize
,-/l day

1 Date displa
K _— E:k y play
X ol

4:56:01 PM 45T0LPM | oy
5/15/2017 5/15/2017

Daily change

Application Example Set 22

® The difference between “Connection error” and “Connection breakdown” is explained in chap.
3.6.
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e Trend view
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 measuring points 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 change of day at any time.

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

7.6 Weekly energy consumption

Figure 7-6: Weekly energy consumption

Application Example Set 22

Data exchange S$7-1200 - SENTRON PAC via Modbus TCP
‘Consumption 7 days history [kWh] 5/15/2017 4:58:31 PM
Day1 Day2 Day3 Day4 Days Day?

242 2.40 1.93 241 243 0.88 0.00

Bar display (by day) E E
of weekly total =
energy consumption .

§ ‘ uarter v
Finalize day Finalize week 1 5 w6 Back

Butto to simulate a Simulated
change of day date display

Button to simulate
a change of week

e Bar display
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 7-5. The
automatically daily change produced for the simulation only occurs according
to the criteria in chap. 7.5.

o "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.

e "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.
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o Date display
As shown in chap. 7.5.

7.7 Recipe display of the total energy consumption

Figure 7-7: Recipe display of the total energy consumption

Application Example Set 22

Data exchange S7-1200 - SENTRON PAC via Modbus TCP

Consumption 52 weeks history [kWh] 5/15/2017 5:19:11 PM Button to simulate

Data Record Name: No o a change of week
Finalize

| 1st quarter| ~ I 1 ek

-

2l quarter c

3rd quarter Quartet )

4 quarter 1 Date dlSplay

Weel s Week ‘//

Weel &

Weel: 7 10

5 Day

>
Weel 9 16.2440600
e 0,0000000]

Wiel 10 . 4
Week: 11 0.0000000)|

Wedl 12 0.0000000)
Weel: 13 0.0000000)]

Back
Data record read f

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

e Recipe display
In contrast to the other screens, the recipe display shows the energy
consumption values already transferred into the operator panel. These are
subdivided into four quarters. Each quarter shows the total energy
consumption values of 13 weeks. In the first level of the recipe display, select
the quarter ("Data Record Name:") and this takes you to the desired weekly
values. The controller writes the recipe entries into the operator panel in the
event of a change of week. The display is updated if a quarter is selected.

¢ "Finalize week” button
It enables the manual simulation of a weekly change. When clicked, the

guarter selection is updated. However, since the recipe transmission will occur

time-delayed, the display will always be one week behind.
Execute the quarter selection independently, to update the recipe display.

e Date display
As shown in chap. 7.5.
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8 Links & Literature

Table 8-

1

No.

Topic

\1\

Siemens Industry Online Support
https://support.industry.siemens.com

\2\

Download page of the entry
https://support.industry.siemens.com/cs/ww/en/view/40614428

\3\

Manual "SIMATIC S7 S7-1200 Automation system"
https://support.industry.siemens.com/cs/ww/en/view/109741593

\4\

FAQ “How do you program the overlaying of tags with the keyword "AT" in the
STEP 7 (TIA Portal)?”

https://support.industry.siemens.com/cs/ww/en/view/57132240

\5\

Manual "STEP 7 Basic V14"
https://support.industry.siemens.com/cs/ww/en/view/109742266

\6\

Operating Instructions S7-1200 Compact Switch Module CSM 1277
https://support.industry.siemens.com/cs/ww/en/view/36087313

\7\

Operating Instructions PM1207
https://support.industry.siemens.com/cs/ww/en/view/37316256

\8\

Operating instructions “SIMATIC HMI HMI devices Basic Panels 2nd Generation”
https://support.industry.siemens.com/cs/ww/en/view/90114350

\9\

Manual SENTRON Power Monitoring Device PAC3200
https://support.industry.siemens.com/cs/ww/en/view/26504150

\10\

FAQ "How do you clear the status 16#8382 in the case of a Modbus/TCP
connection between SIMATIC S7-1500 / S7-1200 and SENTRON PAC devices?"

https://support.industry.siemens.com/cs/ww/en/view/109736516

\11\

Application example “Using recipes with S7-1200”
https://support.industry.siemens.com/cs/ww/en/view/94681612

\12\

Application Example “Energy Data Acquisition with the Energy Meter of the
S7-1200”

https://support.industry.siemens.com/cs/ww/en/view/109739414

\13\

Manual “SIMATIC WinCC WinCC Basic V14~
https://support.industry.siemens.com/cs/ww/en/view/109742284
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9 History

Table 9-1
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 projectin TIA Portal V12.
V14.0 12.06.2017 | Revised publication for
e STEP 7 Basic V14.0 update 2, MODBUS/TCP library
V4.1, S7-1200 CPU firmware V4.2, SENTRON
PAC3200 firmware V2.4.2
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