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Siemens Industry Online Support

This document is taken from Siemens Industry Online Support. The following link
takes you directly to the download page of this document:

http://support.automation.siemens.com/WW/view/en/41986454

If you have any questions regarding this document, please send us an e-mail to the
following address:

online-support.automation@siemens.com

Industrial Security

By the increasing networking of industrial plants the productivity is increased.
However, also IT security risks arise which it is necessary to meet with
corresponding protective measures for Industrial Security. A holistic view is
necessary which takes similarly into account technical measures and contains the
training of employees and the definition of guidelines and processes. This is
necessary to attain the highest possible level of security and to ensure the safe
operation of the plant. You find further information about technical solutions and
our service offer for Industrial Security on the Internet under

www.siemens.com/industrialsecurity.

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 at

http://support.automation.siemens.com/WW/view/en/50203404.
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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. 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 sound 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 this application example and other
Siemens publications — e.g. catalogs — the contents of the other documents have
priority.

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

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, setting 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, 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 fundamental
contractual obligations. However, claims for damages arising from a breach of a
duty under this contract shall be limited to the foreseeable damage which is
intrinsic to the contract, unless caused by intent or gross negligence or based on
mandatory liability for injury of life, body or health. The above provisions do not
imply a change in the burden of proof to your detriment.

These application examples or excerpts thereof must not be handed on or copied
without express authorization from Siemens Industry Sector.

PROFlenergy
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Preface

Preface

Validity

PROFlenergy

This application is part of our series

“Saving Energy with SIMATIC S7”.

Applications realized with STEP 7 V5.5 that have already been published:

e PROFlenergy with ET 200S
e PROFlenergy with the I-Device
e PROFlenergy with measuring devices PAC3200 / PAC4200

or with SCOUT:

e PROFlenergy with SIMOTION

The following applications have already been configured with TIA Portal:

e PROFlenergy with ET 200SP
e PROFlenergy with Comfort panel

The procedure and parameterization can also be used to migrate your
PROFlenergy applications from STEP 7 V5.5 to TIA Portal.

Further information on the topic of energy efficiency is available on our website:

e Enerqgy-efficient production

Valid for STEP 7 V5.5 and WinCC flexible 2008.
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1 Automation task

1.1 Overview

1
1.1

Automation task
Overview

Introduction

The importance of energy management will grow in the future. To cut costs by
saving energy in the production is an approach that has been used for quite some
time already. Recently, short production-free times become center of the focus -
from short pauses up to shifts off work.

Main switch turned off - the complete production stops and the lights in the hall go
out. This is the common way in nearly each plant all over the world in production-
free times like weekends or during plant vacation shutdown. But what happens
during shorter pauses? Here, the plant proceeds and consumes energy without
delivering productive results.

Is it not possible to put smaller units of the plant that are not needed over a certain
period of time into an energy saving mode while the rest of the plant keeps on
producing?

All this might considerably improve the energy balance of a production unit.

The currently used technology which isolates the production components from the
mains via one or more main switches is inappropriate for that purpose as it
deactivates production units in an undifferentiated way. Hard-wired switching paths
for firmly defined production units are not flexible enough to make the grade
concerning energy efficiency.

The decision for PROFINET already lays the foundations for a new and future-
oriented energy management.

Future-oriented energy management means: Units are no longer switched off via
the conventional method which uses the main switch, but in a better defined way
via the network!

In doing so, the general power supply of the components remains activated and
the components enter a defined energy-saving state - initiated by a command.

PROFlenergy is a profile defined by the PROFINET user organization which
provides the prerequisites for a vendor-independent system that can be generally
used to switch off individual consumers or complete production units in a flexible
and intelligent way on a short-term base.

SIEMENS already supports PROFlenergy /1/ with first implementations into the
automation system SIMATIC.

The following application shows step by step how such an application can be
realised using the ET 200S with integrated PROFlenergy functionality.

PROFlenergy
1.2, Entry ID: 41986454
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1 Automation task

1.1 Overview

Overview of the automation task
The following figure gives an overview of the automation task.

Figure 1-1

«—©0

Feading conveyor
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e—©0

Discharging conveyar

This application describes the switch-off of automation components using an
example from production - here a production line with robots.

This plant consists of one feeding and one discharging conveyor belt and a
processing unit. The belts are connected to an ET 200S; each with an own
PROFlenergy-enabled power module. For reasons of clarification the processing
unit is a "black box" that is switched on/off via an own ET 200S.

In terms of energy saving the PROFlenergy does not focus on the drive motors
since these are switched off in case of a production stop. It rather concentrates on
the numerous sensors and further electronic components.

PROFlenergy
1.2, Entry ID: 41986454 9
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1 Automation task

1.2 Scenarios

Description of the automation task

During a pause the components of the automation component shall be switched
off. The spontaneous or regularly planned pause can be initiated by the user via
the control system. After the production has stopped parts of the decentral
periphery are switched off via applicable PROFlenergy commands. Before the
production is started again the necessary automation components are switched on

again.
Figure 1-2
Production line
Periphery { Pariphery [ Periphery |
Processing unit Processing unit Processing unit
Control
system
Peariphery Pariphery Periphary |
Processing unit Processing unit Processing unit
Operator

A variable table and an optional control panel serve to visualize and control.

1.2 Scenarios
Requirements of the automation task

This application example shall present the following switch-on and switch-off
scenarios.

Table 1-1

Problem description Explanation

Switch off the first components of the plant If no staggered switch-off is required; which
means that all parts are switched off at
once

Switch off further components of the plant Staggered switch-off

Coordinated shut-down, i.e. necessary
because of the technological process

Switch on individual components of the Staggered switch-on
plant

Switch on all / remaining components of the | Components of the plant that are not
plant subject to a special switch-on sequence.

PROFlenergy
10 1.2, Entry ID: 41986454
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2 Automation solution

2.1 Overview of the overall solution

2 Automation solution
2.1 Overview of the overall solution

Layout

The following figure shows a layout of the most important components of the
solution:

Figure 2-1

Control unit
HMI

Field PG
Decentral

Periphery

DC24V

Sensors
Aktuators

Structure

The plant described above is based in a decentral design. Via two ET 200S with
several 1/0 groups (load groups) each, the CPU controls the plant. PROFlenergy-
enabled power modules separate the I/O groups. The respective I/O modules have
to supply the sensors and actuators with voltage to achieve appropriate energy
savings. The energy is saved by switching off the supply voltage via the power
modules.

A direct supply of the sensors and actuators via a "24V bus" would impede a
selective switch-off and by that the saving of energy.

Input / visualization via HMI is offered as an option. The same information and
input fields are available in a variable table. The panel itself can also be simulated
on the PG via the WinCC flexible Runtime.

Topics not covered by this application

This application does not contain a description of how to switch off a plant. This is
already implemented into existing plants and differs too much from plant to plant.

PROFlenergy
1.2, Entry ID: 41986454 1
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2 Automation solution

2.1 Overview of the overall solution

For the same reason there is no staggered switch-off of the components with
PROFlenergy.

Hereafter, the basic functionality of the PROFIlenergy profile and the respective
function blocks for SIMATIC will be explained.

Required knowledge

It is assumed that the user has basic knowledge in automation, SIMATIC,
PROFINET and project planning with STEP 7.

PROFlenergy
12 1.2, Entry ID: 41986454
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2 Automation solution

2.2 Description of the core functionality

2.2 Description of the core functionality
Overview and description of the user interface

Figure 2-2
SIEMENS

PROFIenergy with SIMATIC 57-300 and ET 200S

— Selection —————— — Pause time

ET 200S-101 : Conveyor
10000 ‘ms Inbound & Outbound

10000 ms ET 200S-102 : Assembly
% Inbound

conveyor — Manual Start / Stop

station

— Status

) 2Dl Inbound bl Outbound
nboun Assembly utboun
conveyor conveyor . station conveyor

All used command bits refer directly to one or both instance data blocks (FB53 /
FB815 for PROFlenergy device 1 and 2).

Selection determines the function of the power modules in the ET 200S.
Confirm initiates the parameter transfer.

Pause Time determines the planned pause interval individually for each
PROFlenergy device.

Manual Start/Stop initiates the start or stop command for both PROFlenergy
devices.

Status shows the feedback of the DI modules.

PROFlenergy
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2 Automation solution

2.3 Hardware and software components used

2.3

Hardware components

14

Table 2-1

Hardware and software components used
The application was created with the following components:

Component

Qty.

MLFB/order number

Note

SIMATIC S7 -300,
Profile rail

6S7 390-1AE80-0AAQ

SIMATIC S7-300 reg.
power supply PS307,
input : AC 120/230 V
output DC 24 V/5 A

6ES7307-1EA01-0AAQ

SIMATIC S7-300 CPU
317-2 PN/DP,
PROFINET

6ES7317-2EK14-0AB0

For all S7 CPU
available as an option

SIMATIC S7, MMC
Micro Memory
CardS7-300, 2
MBYTE

6ES7953-8LL20-0AA0

Profile rail
EN60715

6ES5710-8MA11

SIMATIC DP, interface
module IM151-3 PN
HF for ET 200S

6ES7151-3BA23-0AB0

firmware level V7.0 or
higher required

ET 200SPower
module PM-E
DC24V/8A RO

6ES7138-4CA80-0ABO

SIMATIC DP,
electronic modules for
ET 200S, 2 DI
standard DC 24V, 5
pcs. per packaging
unit

6ES7131-4BB00-0AAQ

Alternative I/O
modules according to
availability

SIMATIC DP,
electronic modules for
ET 200S, 2 DO
standardDC 24V/0,5A,
5 pcs. per packaging
unit

6ES7132-4BB01-0AAQ

Alternative I/O
modules according to
availability

PROFlenergy
1.2, Entry ID: 41986454




Copyright © Siemens AG 2011 All rights reserved

2 Automation solution

2.3 Hardware and software components used

Component

Qty.

MLFB/order number

Note

SIMATIC DP, terminal
module TM-P15C23-
AO for power modules,
clamp terminals

6ES7193-4CD30-0AA0

Alternative types
available

SIMATIC DP, terminal
module TM-E15S24-
01 for electronic
modules, screw
terminals, 5 pcs. per
packaging unit

6ES7193-4CB20-0AA0

Alternative types
available

SIMATIC Field PG M2

Configurator

Compatible PC

SIMATIC PROFINET
cable and connectors

As alternative
Ethernet patch cabel

Standard software components

Table 2-2

Component

Qty.

MLFB/order number

Note

STEP 7 V5.5

6ES7810-5CC10-...

WinCC flexible 2008

6AV6613-0AA51-3CAS5

Optional

Example files and projects

PROFlenergy

The list below includes all files and projects used in this example.

Table 2-3

Component

Note

41986454 PROFlenergy ET200S_CODE_V12.zip

This zip file contains the
STEP 7 project

41986454 PROFlenergy ET200S DOKU_V12_de.pdf

This document.

1.2, Entry ID: 41986454
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3 Basic information

3.1 PROFlenergy profile

3

3.1
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Basic information

This chapter explains the functions of PROFlenergy, especially the relation
between the functional modules and the hardware.

PROFlenergy profile

The PROFlenergy profile presents methods and techniques for implementing
energy-saving functions into PROFINET IO devices. And not only manufacturer-
independently into simple 1/O devices but also into intelligent and complex devices.

PROFlenergy consists of a group of methods that serve for parameter setting, the
start and stop commands as well as registration of the energy consumption.

PROFlenergy is based on existing PROFINET mechanisms - changes are not
necessary. This way users of PROFINET are able to integrate PROFlenergy into
existing plants without basic changes of the plant.

PROFlenergy controller: This means a SPS, in this case the SIMATIC S7 CPU
317-2PN/DP. The user can decide whether to integrate the PROFlenergy
management into an existing control or into an additional control.

PROFlenergy device: A PROFINET IO device with integrated PROFlenergy
functionality. In this case a SIMATIC ET 200S consisting of a head module
(IM151-3PN HF V7.0) and a switchable power module (PM-E DC24V/8A RO).

PROFlenergy is basically designed for several energy-saving states of the
PROFlenergy devices. In the presented application the states OFF ("PAUSE") and
ON ("READY") are realised. The state "OFF" provides the complete PROFINET
communication ability. This is achieved as the interface module IM151 induces the
selected power modules to switch off the supply voltage for the following electronic
modules (here DI/DO).

PROFlenergy
1.2, Entry ID: 41986454
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3 Basic information

3.2

3.2 Available hardware

Available hardware

PROFlenergy controller

There are blocks available that can be executed on all SIMATIC S7 CPUs.
The Step7 project which belongs to this application contains these blocks.

PROFlenergy device

3.3

PROFlenergy

ET 200S:

Head modules to process the profile

IM 151-3 PN 10 High Feature: 6ES7 151-3BA23-0ABO, from firmware level V7.0
IM 151-3 PN 10 High Feature, FO: 6ES7 151-3BB23, from firmware level V7.0

Can be upgraded from firmware level V6.0.
The latest firmware is available under the following link:
http://support.automation.siemens.com/WW/view/en/35934244

A head module that is compatible with PROFlenergy is required to process the
PROFlenergy profile.

Switchable power module to switch off the sensor and load supply:
PM-E DC24V/8A RO: 6ES7 138-4CA80-0AB0O
Up to 8 of these switchable PM-E can be plugged into an ET 200S.

Additional PM-E without PROFlenergy can be plugged at any number - of course
according to the assembly guidelines ET 200S. These are recommended for F-
modules for instance that shall not be switched off.

Switchable PM-E can be operated without PROFlenergy. Nevertheless, they
occupy an address in the process image.

Required software

All required Step7 blocks are available for being downloaded. The following
chapters describe their function and application.

The software STEP 7 V 5.5 is required for engineering the ET 200S and the power
module.

1.2, Entry ID: 41986454 17
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4 Function mechanisms of this application

4.1 Program overview

4
4.1
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Function mechanisms of this application

Program overview

The following figure shows the basic structure of the program of this application.

Figure 4-1

Operating-
system
S7-300

SFCx

System-
function

The function block FB 10 "GreenlT" bundles the actual PROFlenergy block calls
and provides a comfortable interface for the HMI via its instance data block.

FB53 "DS3_Write*: Sends the basic settings concerning the switching behavior of
the power modules to the addressed ET 200S. This block is not part of the
PROFlenergy profile but completes the SIMATIC-specific functions.

FB815 "PE_Start_End“: Starts and stops the pause at the selected ET 200S and
transmits the wished pause time simultaneously. The reaction of the PM-E in this
ET 200S was determined with the FB53.

FB816 "PE_CMD": Executes all PROFlenergy commands. In this application the
status values are read examplarily.

The selection display, the parameters, and the function of the individual
PROFlenergy blocks are described in detail in the following chapters.

PROFlenergy
1.2, Entry ID: 41986454
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4 Function mechanisms of this application

4.2 Functionality FB53 "DS3_Write*

4.2 Functionality FB53 "DS3_Write“

Figure 4-2
1 %
- »| FBE815 (_ L
FE10 FE Start — DB&15
End | Inst. DB |
Green [ ] —

L, .

-4 FEB16 M
. ¥ DB316
- —— FE CKMD . Inst. DB
«—> DE10 l l I
[ Inst. DB
~— SECx
System-

function

With the FB53 the switching behavior for up to 8 slots (here power modules) in a
PROFINET IO device (here ET 200S) can be determined.

PROFlenergy
1.2, Entry ID: 41986454
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4 Function mechanisms of this application

4.2 Functionality FB53 "DS3_Write”

421 Program details for block FB53 "DS3_WRITE”
Figure 4-3
DB53 ,idb_FB53_1*
FB53
,DS3_Write®
BOOL —— EN
BOOL —— enable
DWORD —— ID
INT —— Slot No_1
INT —— Func_1
INT —— Slot_No_2
INT —— Func_2
INT — Slot_No_3
INT —— Func_3
INT —— Slot_No_4
INT —— Func_4
INT —— Slot_No_5
INT —— Func_5
INT — Slot_No_6
INT —— Func_6 busy —— BOOL
INT —— Slot_ No_7 done —— BOOL
INT —— Func_7 error —— BOOL
INT —— Slot_No_8 status —— DWORD
INT —— Func_8 ENO —— BOOL
Input parameters
Table 4-1

Parameters | Data type Initial value Description

EN BOOL 1 Enable Input

enable BOOL 0 A positive edge initiates the transfer of the
data set. The data set must be transferred
again after voltage OFF/ON.

ID DWORD 8178 Address of the PROFINET IO device (ET
2008, to be taken from the hardware
configuration)

Slot_No_x INTEGER | 1(4) Slot number of the x. switchable power
module

Func_x INTEGER | O Function of the module in this slot

Determination of the switching behavior of
the PM-E:

FALSE :
PAUSE_START - does not influence PM-
E, - PM-E remains ON

PAUSE_STOP- switches PM_E ON again

TRUE:

PAUSE_START - switches PM_E OFF,
PAUSE_STOP - switches PM-E ON again

Output parameters

20

PROFlenergy
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4.2 Functionality FB53 "DS3_Write*

Table 4-2
Parameters | Data type Initial value Description
busy BOOL 0 Transfer DS3 not completed
done BOOL 0 Transfer DS3 completed without errors
error BOOL 0 Transfer DS3 completed with error
status DWORD 0 Error ID, see FB815
ENO BOOL 0 Enable output

PROFlenergy
1.2, Entry ID: 41986454 21
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4 Function mechanisms of this application

4.3 Functionality FB815 "PE_START_END*

4.3

22

Functionality FB815 "PE_START_END*

Figure 4-4
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With the FB815 "PE_START_END* the pause is started or stopped for the
determined PROFINET 1O device, here ET 200S. The switchable blocks behave
according to the settings of the FB53 "DS3_WRITE". The parameter PAUSE_TIME
provides the switchable block with the planned pause time for control.

The following applies: PAUSE_TIME >= PM-E_Pause_Min
There is no automatic switch-on after the pause time is over; the module remains in
the state OFF until the "END" command. This avoids uncontrolled switch-ons which
finally might lead to unwanted load peaks.

PROFlenergy
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4 Function mechanisms of this application

4.3 Functionality FB815 "PE_START_END*

4.3.1 Program details for block FB815 "PE_START_END*“
Figure 4-5
DB815 ,idb_FB815_1"
FB815
,PE_START_END*
BOOL —— EN VALID —— BooOL
BOOL ——| START BUSY —— BoOL
BOOL —— END ERROR —— BoOL
DWORD —— ID STATUS —— DWORD
TIME ——| PAUSE_ PE_MODE_ID|—— BYTE
TIME ENO —— BOOL
Input parameters
Table 4-3

Parameters | Data type Initial value Description

EN BOOL 0 Enable Input

START BOOL 0 Send "START PAUSE" to PROFINET IO
device with address "ID*

END BOOL 0 Send "END PAUSE" to PROFINET IO
device with address "ID*

ID DWORD 8184 Address of the PROFINET IO device (ET
200S, to be taken from the hardware
configuration)

PAUSE_ TIME T#10000MS Planned pause time.

TIME range: The ET 200S checks whether the planned

T#IMS pause time is longer or equal to the
to minimum pause time that is saved on the
T#24D20H31 ET 200S. This is a fix time of 10s. If a
M23S647MS smaller pause is started the PM-E remain
switched on.
Output parameters
Table 4-4

Parameters | Data type Initial value Description

VALID BOOL 0 Command send successfully

BUSY BOOL 0 Command still in progress

ERROR BOOL 0 An error occured during the process

STATUS DWORD 0 block status/error number

PE_MODE BYTE 0 Energy saving level during the PAUSE

_ID

ENO BOOL 0 Enable output

PROFlenergy
1.2, Entry ID: 41986454
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4.3 Functionality FB815 "PE_START_END*

Error code

The output parameter STATUS contains error information. If it is interpreted as
ARRAYT1...4] OF BYTE the error information is structured as follows:

Table 4-5

Array Name Description
element

STATUS[1] Function_Num | B#16#00: no error

B#16#DE: Read error in data set

B#16#DF: Write error in data set

B#16#C0: PE-FB or SFB 52/53 discovered errors

STATUS[2] Error_Decode Place of error detection

80: DPV1 - Error according to IEC 61158-6 or FB-
specific

FE:DP/PNIO Profile - PROFlenergy-specific error

STATUS[3] Error_Code 1 | (B#16#...)/ (B#16#...): DPV1

Error_Decode 80:
- 80: At the same time a rising edge
at the input parameters "START” and "END”

- 81: Length conflict for the parameters
CMD_PARAM and CMD_PARAM_LEN

82-8F: further error messages

Error_Decode FE:
- 01: Invalid "Service Request ID”

- 02: Wrong "Request_Reference”

- 03: Invalid "Modifier”

- 04: Invalid "Data Structure Identifier RQ”

- 05: Invalid "Data Structure Identifier RS”

- 06: "PE energy-saving modes” are not supported

- 07: "Response” takes too long.
The current "Response” exceeds the maximum
length that can be transferred

- 08: invalid "Count”

- 50: No matching "energy mode” available
- 51: given time value is not supported

- 52: incorrect "PE_Mode_ID”

STATUS[4] Error_Code_2 manufacturer-specific extension of the error
detection

PROFlenergy
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4 Function mechanisms of this application

4.4 Functionality FB816 "PE_CMD*

4.4 Functionality FB816 "PE_CMD*“

Figure 4-6

F
Y

«—> >

F 3
v

F 3

FB816 "PE_CMD" is a transparent block to illustrate the complete PROFlenergy
standard. Due to its free parameter transfer the block is open for future extensions
of the PROFlenergy profile. To use this block advanced knowledge of the
PROFlenergy profile is required. That is why the reading of status information is
shown exemplarily in this application.

PROFlenergy
1.2, Entry ID: 41986454 25
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4 Function mechanisms of this application

4.4 Functionality FB816 "PE_CMD*

441

26

Program details for block FB816 "PE_CMD*

Figure 4-7
DB816 ,idb_FB816_1“
FB816
+PE_CMD*
BOOL — EN
BOOL —— REQ
DWORD —— ID
BYTE —— CMD VALID —— BooOL
BYTE —— CMD_MODIFIER BUSY —— BoOL
ANY ——{ CMD_PARA ERROR —— BooOL
INT —— CMD_PARA_LEN STATUS —— DWORD
ANY —— RESPONSE_DATA ENO —— BOOL

With this FB 816 PROFlenergy commands are transferred to a PROFlenergy-
enabled device. The input data are stored in the data range "CMD_PARA* which is
addressed by the ANY-pointer. The output data are stored in the data range
RESPONSE_DATA which is addressed by the ANY-pointer.

The commands are transferred to the modules without plausibility check where
they are processed. The feedback of this module is provided at the input data
without any changes.

This block can also be used after the PROFlenergy profile has been extended by
further commands in the future.

The following commands can be executed in the current PROFlenergy profile.
They will be explained in the following chapters: ("COMMAND”)

e Query Modes
- List of energy saving modes

- Get mode
e PEM_ Status
e Identify

e Query Measurements — (if appropriate modules are available)
- Get measurement
- Get measurement values

PROFlenergy
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4 Function mechanisms of this application

Input parameters

Table 4-6

4.4 Functionality FB816 "PE_CM

D*

Parameters

Data type

Initial value

Description

EN

BOOL

Enable Input

REQ

BOOL

Start job: Positive edge initiates the
transfer of the command

ID

DWORD

Address of the PROFINET IO device (ET
2008, to be taken from the hardware
configuration)

CMD

BYTE

Service RQ-ID from the PROFlenergy
profile

Commands:

01 Start_Pause

02 End_Pause

03 Query_Modes

04 PEM_Status

05 PE_Identify

16 Query_Measurement

After an extension of the PROFlenergy
profile further command IDs are available.

CMD_
MODIFIER

BYTE

Start_Pause Modifier: 00
End_Pause Modifier: 00
Query_Modes Modifier:

- 01: List energy saving Modes
- 02: Get Mode

PEM_Status Modifier: 00
PE_ldentify Modifier: 00
Query_Measurement Modifier:
- 01: Get_Measurement_List,

get all supported
Measurement_IDs

- 02: Get_Measurement_Values

After an extension of the PROFlenergy
profile further commands and modifiers
are available.

CMD_
PARA

ANY

Parameter for:

Get mode: PE_mode_ID
Get measurement values:
List of Measurement_Ids

Maximum length: = 234 Byte

The complete Service Data Request is
registered

CMD_
PARA_LEN

INT

Real parameter length of the command.
<= lenght in CMD_PARAM (is checked by

the block)
Maximum: = 234

RES-
PONSE

ANY

PROFlenergy information; according to
the command complete Response

PROFlenergy
1.2, Entry ID: 41986454
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4 Function mechanisms of this application

4.4 Functionality FB816 "PE_CMD*

Output parameters

28

Parameters | Data type Initial value Description

_DATA Telegram in good and error cases
including block header.
Note: If the buffer is to small, only the
number of bytes is registered that are
indicated in the ANY protocol.

Table 4-7

Parameters | Data type Initial value Description

VALID BOOL 0 Command sent successfully

BUSY BOOL 0 Command still in progress

ERROR BOOL 0 An error occurred during the process

STATUS DWORD 0 Block status / error number, see FB815

ENO BOOL 0 Enable Output

PROFlenergy
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4 Function mechanisms of this application

4.5

PROFlenergy

Response data

Table 4-8

4.5 Response data

Block
definitions

Attributes

Value

Data type

Description

BlockHeader

BlockType

0x0801

Unsigned16

BlockLength

Unsigned16

without counting the
fields

BlockType and
BlockLength

BlockVersionHigh

0x01

Unsigned8

BlockVersionLow

0x00

Unsigned8

Response
Header

Service_Request_
ID

0x01..
OxFF

Unsigned8

0x01 Start_Pause
0x02 End_Pause
0x03 Query_Modes
0x04 PEM_Status
0x05 PE_Identify
0x06..0x09 reserved

0x10
Query_Measurement

0x11..0xCF reserved

0xDO0..0xFF
manufacturer_specific

Request_Referen
ce

0x01..
OxFF

Unsigned8

unique identification
number

(mirrored in the
response by server)

Service
Header

Response

State

0x01..
OxFF

Unsigned8

0x00 - reserved
0x01 - ready

0x02 -
ready_with_error

0x03 - data incomplete
0x04 .. OxCF -
reserved

0xDO.. OxFF - depend
on
Service_Request_ID

Data_Structure_Id
entifier_ RS

0x01..
OxFF

Unsigned8

0x00 - reserved

0x01..0xFF - Data
structures dependent
on the
Service_Request_IDs

OxFF - error

Service Data

Response

dependent on the
Service_Request_IDs

This table shows how the fed back data is basically structured according to the
PROFlenergy profile /1/. In the following chapters the individual commands and the
resulting structure of the response data are listed.

1.2, Entry ID: 41986454
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4 Function mechanisms of this application

4.5 Response data

4.51
Request

4.5.2
Request

PE command Start_Pause

CMD =1

CMD_ MODIFIER =0
CMD_PARA LEN =4
CMD_PARA = Any-Pointer on the value for Pause_Time (unsigned32)
Service-Data-Response

Parameters | Value Data type
PE_Mode_ID* | 0x01..0xFF | Unsigned8
Reserved 0x00 Unsigned8

* identification number of the energy saving mode

PE command End Pause

CMD =2

CMD_ MODIFIER = 0
CMD_PARA_LEN =0

Service-Data-Response

4.5.3
Request

CMD_PARA = irrelevant
Parameters Value | Data type
Time_to_operate* Unsigned32

* expected time for switching the PROFlenergy device to "ready_to_operate*

PE command Query Modes - List of energy saving modes

CMD =3

CMD_ MODIFIER = 1
CMD_PARA_LEN =0

CMD_PARA =

Service-Data-Response

30

irrelevant

Parameters

Value Data type

Number_of PE_Mode_IDs*

0x01 Unsigned8

PE_Mode_IDs

Unsigned8-Array of Number_of PE_Mode_IDs
(Unique ID for mode)

* number of energy saving modes

PROFlenergy
1.2, Entry ID: 41986454
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4 Function mechanisms of this application

454
Request

4.5.5
Request

PE command Query Modes - Get mode

CMD =3
CMD_ MODIFIER =2
CMD_PARA_LEN =1

4.5 Response data

CMD_PARA = Any-Pointer on the value for PE_MODE_ID (unsigned8)
Service-Data-Response

Service-Data-Response

PROFlenergy

Parameters Value Data type
PE_Mode_ID 0x01.. OxFF | Unsigned8
PE_Mode_Attributes 0x00..0x01 Unsigned8
Time_min_Pause Unsigned32
Time_to_Pause Unsigned32
Time_to_operate Unsigned32
Time_min_length_of_stay Unsigned32
Time_max_length_of_stay Unsigned32
Mode_Power_Consumption Float32
Energy_Consumption_to_pause Float32
Energy_Consumption_to_operate Float32

PE command PEM Status

CMD =4

CMD_ MODIFIER =0

CMD_PARA LEN=0

CMD_PARA = irrelevant

Parameters Value Data type
PE_Mode_ID_Source Unsigned8
PE_Mode_|D_Destination Unsigned8
Time_to_operate Unsigned32
Remaining_time_to_destination Unsigned32
Mode_Power_Consumption Float32
Energy_Consumption_to_Destination Float32
Energy_Consumption_to_operate Float32

1.2, Entry ID: 41986454
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4 Function mechanisms of this application

4.5 Response data

4.5.6 PE command PE Identify

Request
CMD =5
CMD_ MODIFIER =0
CMD_PARA LEN=0

CMD_PARA = irrelevant

Service-Data-Response

Parameters Value Data type
Count * 6 Unsigned8
Start_Pause** 0x01 Unsigned8
End_Pause 0x02 Unsigned8
Query_Modes 0x03 Unsigned8
PEM_Status 0x04 Unsigned8
PE_Identify 0x05 Unsigned8
Query_Measurement*** 0x10 Unsigned8

* number of supported PROFlenergy commands
** first supported Service_Request _ID
** last supported Service_Request_ID

32
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4.5 Response data

4.5.7 PE command Query Measurement — Get measurement list
Request

CMD =16

CMD_ MODIFIER = 1

CMD_PARA LEN=0

CMD_PARA = irrelevant
Service-Data-Response

Parameters Value Data type
Count * Unsigned8
reserved Unsigned8
Measurement_|D** Unsigned16
Accuracy_Domain Unsigned8
Accuracy_Class Unsigned8
Range Float32
Measurement_|D*** Unsigned16
Accuracy_Domain Unsigned8
Accuracy_Class Unsigned8
Range Float32

* number of measurement_IDs
** first supported measurement_ID
** last supported measurement_ID

PROFlenergy
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4 Function mechanisms of this application

4.5 Response data

4.5.8
Request

PE command Query Measurement — Get measurement values

CMD =16
CMD_ MODIFIER =2

CMD_PARA_LEN = length of the data structure in byte
CMD_PARA = Any-Pointer on data structure which should be structured as follows

Parameters Value |Data type
Count * Unsigned8
reserved 0x00 Unsigned8
Measurement_ID** Unsigned16
Measurement_|D*** Unsigned16

* number of measurement_IDs

** first requested measurement value

** |ast requested measurement value

Service-Data-Response

Parameters Value Data type
Count * Unsigned8
reserved Unsigned8
Lenght_of_Structure 0x0002...0xFFFF Unsigned16
Measurement_Data_Structure_ID | 1=simple value Unsigned8
Measurement_|D** 0...FFFF Unsigned16
Status_of_Measurement_Value | 1=valid; 2=not Unsigned8
supported; 3=not valid
Transmission_Data_Type Float32

End_of_demand (optional)

Unsigned32 + Unsigned16

Lenght_of_Structure

0x0002...0xFFFF Unsigned16
Measurement_Data_Structure_ID | 1= simple value Unsigned8
Measurement_|D*** 0...FFFF Unsigned16
Status_of_Measurement_Value | 1=valid; 2=not Unsigned8

supported; 3=not valid
Transmission_Data_Type Float32

End_of_demand (optional)

Unsigned32 + Unsigned16

* number of measurement values

** first supported measurement value

** |ast supported measurement value

NOTE

34

See Annex A: Measurement list for the Measurement ID list.

PROFlenergy
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4 Function mechanisms of this application

Energy saving data

4.5 Response data

e1

Parameters Data type Value Description
PE_MODE_ID Unsigned8 0x00 PE_POWER_OF | Coherent ID of the
F energy saving mode
PE_MODE_ID
— —=— 1- facturer-
SOURCE gigE ;npaer;Lijﬁic urer Source and destination
of the PEM_STATUS
PE MODE ID OxFF PE_READY_
DESTINATON TO_OPERATE
PE_MODE_ Unsigned8 Bit 0 0 | Only static Enum Byte
ATTRIBUTES time and
consumption
values
available
1 Dynamic
time and
consumption
values
available
Bit 1 reserved
to
Bit 7
PAUSE_ Unsigned32 | Time interval No absolute date
TIME_1
TIME_MIN_ Unsigned32 | Time interval Minimum pause interval
PAUSE_1 for this PE-energy saving
mode.
It is the sum of the three
parameters:
- Time_to_Pause
-Time_to_operate
| Time_min_length_of _
stay
Time_to_Pause | Unsigned32 | Time interval Time interval from the
! START edge until
reaching the requested
PE-energy saving mode
Time_to_operat | Unsigned32 | Time interval Maximum time of switch-

on until
PE_ready_to_operate

Time_to_operate can be
used directly for the
respective calculations.

The value can be either
a static MAX value or
calculated dynamically
by the PE device.

PROFlenergy
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4 Function mechanisms of this application

4.5 Response data

36

Remaining_ Unsigned32 | Time interval Optional: remaining time

time_to_ until the requested PE

destination ' mode. Dynamic value or
static MAX value

Time_min_ Unsigned32 | Time interval Minimum time interval

length_of _ the PE device must

stay ! remain in this PE mode.

Time_max_ Unsigned32 | Time interval Maximum time interval

length_of _ the PE device can

stay ! remain in this PE mode.

Mode_Power Float32 Energy consumption in

Consumption the current PE mode
(kW]

Energy_ Float32 Energy consumption

Consumption_ from

to_pause 2 PE_ready to_operate
until the current PE
mode [kWh]

Energy_ Float32 Energy consumption

Consumption_ from the current PE

to_operate 2 mode until
PE_ready_to_operate
[kWh]

Energy_ Float32 Energy consumption until

Consumption_ the requested PE mode

to_Destination

[kWh]

' The PROFlenergy profile does not specify an invalid time format.
If the time interval is not limited, OXFFFFFFFF can be indicated as maximum value.

If the time interval is "Zero“, the value 0x00 can be used.

% If an energy consumption value is not defined, the value 0.0 (Float32) can be

indicated.

PROFlenergy
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5.1 Configuration of the ET 200S head module

5 Configuration and settings

At the moment only the head and power modules named above can be delivered
with PROFlenergy functionality. You can adapt and change the delivered example
program according to your needs and your hardware equipment. In the following
chapters the crucial steps of the hardware configuration are described. If you want
to integrate the PROFlenergy blocks into an existing software, you can rename
them.

5.1 Configuration of the ET 200S head module

Figure 5-1
[Hw Config - [SIMATIC 300 (Configuration) -- Pe¥5_M_1] o =] S|
@l station Edit Insert PLC View Options Window Help =181 x|
D=8 & & e da@a 2B
=iE 0l
= (0) Rack CPU L o]
1 PS 30728 & offe:  [Standard v
2 CPU 317-2PN/DP & [Starde E
X1 MFI/DP = 4¥ PROFIBUS DP A
- e PROFlenergy: PROFINET-10-System (100) 8 proFIBUS PA
X2P1R Port T =38 PROFINET 10
X2P2R Poit 2 @RIMI513 {22 Addiional Field Devices
-] Drives
-] Gateway
-0 HMI
- =@
_ (] ET 200eco PN

- ET 200M
- ET 200pro
=1 ET 2008
< | -] GSD

#-gg IM151-3PN
@ M1513PN
@ 'M151-3PN FO V4.0

@ M151-3PNFO V5.0

€| | (1) IM151.3PN-Conveyor P101

M“ HlscaeslliDimen e 3 MisiamiFover
0 | IMT5T-3PN-LonveporIPI0]_|6E57 1571-20A2F-BAB0 s184~ ©3 IMIS13PN FO V7.0
¢ X7l — FIEF 0 MISI3PNHF
471 2 E7EE” #-g@ IMI151-3PN HF V4.0
S Priar 85 &
1 PM-E DC 28V [6ES7 138-4CABO0.0AB g182° u &
201 DC24V ST [6ES7 131-4BB00.08AI 0.0.01 ul o "
2D0 DC24V Bell Inbound [6ES7132.4BB00-084 0.0.01 ul = g IM151
PM-E DC 24V [6ES7138-4CAB0-0AB GER ul 2 A |
201 DC24V ST 6ES7 131-4BB00-0AA 10,11 u -
2D0 DC24V Bek2 Outbound ___[BES7 132-4BB00.0AAI 1011 ul RS &
: | I e
RIS packing: interface and 2 potts;
Press F1 to get Help. / [ [ 17
#H ] Al
Select one of the PROFlenergy-enabled head modules (V7.0) and add it to the
PROFINET thread.
Figure 5-2
:IZI 1] I151-3PN-Conwveyor P107 Fack tiddreszes |
I odule Order nurmber | address | [ addre: Diagnostic address ‘J Access
IMIET- PN LonverordPIEE | BESF I51-FRAZZARE LNZZZE V. Fuslf -
NI A Falt
Pl FIEE A —~

Later you will need the diagnosis address of the IM151 for setting the software.

PROFlenergy
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5 Configuration and settings

5.2 Configuration of the ET 200S power module

5.2 Configuration of the ET 200S power module

Figure 5-3
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3 0Lk mpster rmochubes
W ) W-SERSL
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1P
= | lrj [ Pue D
| PWE DO AL ZHV
| ] M-I oM AL TEW
u B A TN
S M Disdes rmarboet | adkbrin | 0 addest | Deagraoste sddein | o L
ST FEF A ! L
F

PM-E DC24V
PM-E DC24V /84 RD

PM-E DC24V /B4 RO S
PM-E DC24V HF

Equip the ET 200 S with at least one PROFenergy-enabled power module. You are
free to select the further equipment. You can either select further PROFlenergy
power modules or any other modules.

Note Power module 6ES7 138-4CA80-0AB0

Record without "S": PM-E works according to the PROFlenergy standard
and does not occupy any addresses

Record with "S": PM-E is located in the process image and can be
switched directly via I/O

All electronic modules that you plug after a PROFlenergy power module
are switched off for this power module via the PAUSE command.

PROFlenergy
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5 Configuration and settings

5.3 Setting of the PROFlenergy program

5.3 Setting of the PROFlenergy program

The FB 10 "Green IT" contains all PROFlenergy functions.

Figure 5-4

m FB10 - "GreenIT" —- Pe¥5_M_14SIMATIC 300%CP

(=3

Contents O0f:

'Environmenth Inter face'

EI"@ Interface |Na11'e
- [1H

- ouT
<3 In_ouT
- STAT
@ TEMP

FE10 : Green IT

Call of PROFIenergy Functions

Network 1 : Parameter ET Z005 Conwveyors

Commert -
L £l24
T "idh_FEE3Z_1".ID DEEZ.DEDE
T "idb_FES15_1"._ID DE2LE.DEDE
L 1
T "idb_FBS53_1".&lot_No_1 DES3.DEWE
L 4
T "idb_FEBEZ_1".S8lot_No_Z DEEZ.DEWLO

Network 2 : DE3_WRITE for the first PROFIenergy-Dewvice

Commert -

CALL "DS3_WRITE"
enahle
ir
Slot_No_1:
Func_1
Slot_No_2:
Func_Z
Slot_No_3:
Func_3
Slot_HNo_d:
Func_4
Slot_No_5:
Func_5
Elot_No_&:
Func_&
Zlot_No_7:
Func_7
Slot_No_8:
Func_8
busy
done
error

, "idb_FEE3_1"

status

FELSZ / DES3

Network 3 : PROFIenergy PE_START END PROFIenergy-Dewice 1

Commert -

CALL "PE_START_END" |,
START
END
ir H
PAUTSE_TIME:
VALID
BUST
EREOR
STATUE
PE_MODE_ID:

KIN

"idh_FES1E_1"

FES1l5 / DEE1S

The following passages contain an explanation.

PROFlenergy
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5.3 Setting of the PROFlenergy program

Figure 5-5

FE1O : Green IT

Call of PROFIenergy Functions

Netwwork 1 : Parameter ET Z002% Conweyors

Comment :

L 2184

T "idh FESZ 1".ID LELZ _DEDE
T "idb FES1&_1".ID DEZ1E.DEDE
L 1

T "idkh FEBLEZ 1".5lot_HNo_ 1 LELZ_DEWE
L 4

T "idb FELZ _1".8lot_HNo_=Z DELZ._DEWLO

The selection of the FB53 "DS3_WRITE" is set via the instance data block DB53
"idb_FB53_1" for the first PROFlenergy device.

The selection of the FB815 "PE_START_END" is set via the instance data
blockDB815 "idb_FB815_1“ for the first PROFlenergy device.

DB54 and DB817 are the instance data blocks for the second PROFlenergy device
which are explained under FB10.

In network 1 the static and the dynamic values are recorded consistently in the iDB.

ID: Diagnosis address of the PROFlenergy device from the hardware configuration.
Here 8184 for the first ET 200S

Figure 5-6
ﬁ|:bj 1] Ik151-3PN-Conwveyor P101 Fack tiddresses |
Slat Muodule Order number | address | O addre Diagnostic address ‘J Access
&7 IEIEL-FPN ConvepordPIOT | EES7 I5F-FRAZA 88 LNZ2ZE y Falf -~
Al e G o ]
M7 Fatt-1 B Fedb
i e - e P

PROFlenergy
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5 Configuration and settings

5.3 Setting of the PROFlenergy program

Slot_No_x : Slot number of a PROFlenergy-enabled power module. Here 1 and 4.

Figure 5-7
h':’i’ 1] 1151-3PH-Conveypor-l 101

Slat Module
£ g IWIE]-FPN-LonveporFI0]
a7 [ Aweia-rar
et R
A7 AI] Faerior

- PM-E DC 24
] 20| DC24y 5T

It Inbound

4 201 D24 5T

1 200 DC24Y Belt2 Outbound

PROFlenergy
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5 Configuration and settings

5.3 Setting of the PROFlenergy program

FB 53 "DS3_WRITE*
In network 2 the FB53 is selected for the first PROFlenergy device (first ET 200S).

42

Figure 5-8

Network 2 : D22 WRITE for the first PROFIenergy-Dewvice

Comment -

CALL "D&3_WRITE" , "idb_ FESZ_1" FES3Z / DEBEZ
enable :=
I i=
Slot_No_1:
Func_ 1
Slot_No_2:
Funeo £
Slot_Nao_3:
Func_ 2 o=
Slot_No _d4:=
Funco_ 4 i=
Zlot_Mo_&:=
Func_& o=
Slot_No &:=
Func_ & i=
Slot Mo _7T:=
Func_7 o=
Slot_No 8:=
Funco_ 2 i=
bus=y i=
done o=
error 1=
status 1=

Setting and operation via the corresponding instance data block
"idb_FB53_1" for the first PROFlenergy device.

DB53

PROFlenergy
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5.3 Setting of the PROFlenergy program

Figure 5-9

. @DE53 —— Pe¥5_M_14SIMATIC 3004 CPU 317-2PN/DP IJNLINE_ =10l x|
| Address | Declaration | Mame Type Initial value iActual value Actual value cComment |

in enahle BOCL  |FALSE FALSE FALSE

2 2.0 [in [} DVWORD | D1 G#0 CWv#1 E#00001FFS | D G0

3 £.0 [in Slot_Mo_1 INT il 1 i

4 8.0 [in Func_1 T 0 1 i

5 100 |in Slot_Mo_2 INT il 4 i

3 120 |in Func_2 INT 0 1 i

7 140 |in Slot_Mo_3 INT 0 0 0

B 160 |in Func_3 INT 0 i i

9 18.0 |in Slot_Mo_4 INT 0 0 0

10 200 |in Func_s INT 0 i i

11 220 |in Slot_Mo_5 INT 0 0 0

1z 2410 |in Func_5 INT 0 i i

13 260 |in Slat_Mo_6 INT 0 0 0

14 280 |in Func_& INT il i i

15 300 |in Slot_Mo_7 IMT 0 0 0

16 320 |in Func_7 INT il i i

17 34.0 |in Slot_Mo_5 T 0 0 i

15 360 |in Func_g INT il i i

19 380 | out husy BOGL | FALSE FALSE FALSE

20 381 | out done BOOL  |FALSE FALSE FALSE

21 352 | out error BOGL | FALSE FALSE FALSE

2z 400 | out status CVWORD | DV G#0 Chv#1 B#00700000 | Dyt G0 |

| | O

The structure can be read better via the corresponding variable table.

Figure 5-10
ﬁ[ ¥AT_PE_DS3_WRITE_1 - @Pe¥5_M_1'SIMATIC 3004CPU 317-2PN/DPYS7 Progr... — |O| %]
;" Addrezs Symibol Display formst | Status value | Modify value
1 | i Detaset 3 write
2 Il enable
3 DBSIDEX 00 ‘“idb_FBS3_1"enable  BOCL ‘false [
4 N DiagnosticAddress PROFlenergy-Device
5 DBES3.0ED 2 “idb_FBS3_1"ID ‘DEC . Lestss
i I Slot-Murmber first PROFlenergy -Possermodul
7 DBES3.DEW & “idb_FBS3_1".Slot_No_1 DEC B
g N Function first Power-hodul
g DBES3.DEWY & “idb_FBS3_1"Func_1 DEC 1 Co
10 I Slot-Mumber second PROFenergy-Powermocdul
11 DBS3.DEW 10 “idb_FB53_1"Slot_No_2 |DEC -4
12 M Function second Poweer-hodul
13 DES3.0EM 12 Midh_FBS3_1"Func_2  DEC 1 1
14
15 I ouptod Modules
16
17 I by
18 DBS3.0BX 380 “idb_FBS3_1"busy ‘BOOL falze
19 M dane
20 DBSIDEX 351 'idb_FBS3_1"done  (BOCL 1 false
21 I error
22 DBS3.0BX 352 “idb_FBS3_1"errar ‘BOOL falze
23 if status
24 DES3.0B0 40 idh_FBS3_1"status HEX, [y B#00700000
25

Here you can see the firmly recorded address (8184) and the slot numbers (1;4) as
well as the variable commands:

PROFlenergy
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5 Configuration and settings

5.3 Setting of the PROFlenergy program

Func_1 : Function of the first PROFlenergy power module. Here "1" for
participating in the pause. Insert "0" if the module shall not participate in a pause.

enable: is the start bit which transfers the data set to the PROFlenergy device.

You can change the variable commands here in the variable table or via the HMI.

PROFlenergy
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5.3 Setting of the PROFlenergy program
FB815 "PE_START_END*

In network 3 the FB815 is selected for the first PROFlenergy device (first ET
2008S).

Figure 5-11

Netwwork 3 : PROFIenergy PE_START END PROFIenergy-Dewice 1

Commemnt. :

CALL "PME_START END" , "idb_ FE21L 1" FE21E 7 DEE1EL
START :=
ENL H
I :
PATTZE TIME:
TALID o=

BUSY
ERROE
ETATUE
PE_MODE_ID

Setting and operation via the corresponding instance data block DB815
"idb_FB815_1* for the first PROFlenergy device.

Figure 5-12

[=[@DE815 —Pe¥5_M_1\SIMATIC 300CPU 317-2PN;DP_ONLINE I -10] x|
| Address | Declaration | Mame Type Initial walue @actual walue Actual walue Comment ;I

1 i START BOOL |FALSE FALSE FALSE STARTPAUSE |

2 04 |in END BOOL |FALSE FALSE FALSE EMD_PALISE

3 2.0 in [} DIWORD | D] 640 Dt G#00001FF3 | Dt 0

4 6.0 in PALISE_TIME TME | TROMS T#I0S THOMS

5 10.0 | out YALID BOOL |FALSE FALSE FALSE

6 10,1 [out BUSY BOOL |FALSE FALSE FALSE

7 10.2 ot ERROR BOOL |FALSE FALSE FALSE

8 12.0 | out STATUS DWORD | D1 620 D1 6#00000000 | vt 640

a 16.0 | out PE_MODE_ID BYTE |B#1E#0 Bi#1 6401 Bi#1E#0 =

| | 2l

PROFlenergy
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5 Configuration and settings

5.3 Setting of the PROFlenergy program

The structure can be read better via the corresponding variable table.

Figure 5-13
Y4YAT_PE_START_END_1 — @ =] S|
;"‘ Address Symbol Display format | Status value | Modify walue
[1 | i Start_Pause fEnd_Pause with FB 815 "PE_START_END"
2 [r Starnt_Pause
3 DES12.DEX 0.0 E"idh_FEIS1 S_1"START EEIOOL falze
4 [ End_Pauze
5 DES12DEx 01 Mdbh_FB315_1"EMD EEIOOL falze
5] [ DisgrosticAddrees PROFlenergy-Device
T DES1s DB 2 Mdbh_FB31S_1"ID EDEC LAE154
g [T PAUSE_TIME
9 DES12 DB 6 Midh_FB315_1" PAUSE_TIME :DEC L1 0000 La 0000
10
11 Jwalicd
12 DBS1 3. DEX 1IZI.IZIE"idh_FEIS15_1".\-".£\.LID EEIOOL
13 M husy
14 DES13DEX 104 E"idb_FEIE15_1".EILIS‘r‘ EEIOOL
13 /i error
16 DB&1:5 DEX 1E|.2E"idb_FEIEE15_1".ERROR EEIOOL
17 /I Status
18 DBB1SDBD 12 idh FBB15_1"STATUS  HEX © DWN#15#00000000
19 i1 PE_MODE_ID
20 DBE31SDBER 16  “idb_FBS15_1" PE_MODE_ID i HEX B#16#01
21

Here you can see the firmly recorded address (8184) and the variable commands:

START: Command bit for starting the pause. The rising edge is analysed.

END: Command bit for stopping the pause. The rising edge is analysed.

PAUSE_TIME: The value must be higher than or equal to the minimum pause
interval of the PROFlenergy device. Here 10 seconds each time
(specification in milliseconds)

Tip Tip: If you change the display format in the variable table to TIME you can insert the value
directly in i.e. minutes.
T#10S, value range: T#1MS to T#24D20H31M23S647MS.

FB816 PE_CMD "open interface*

In network 7 the FB816 is selected. The addresses for additional command
parameters CMD_PARA and for the Response Data are default. The address for
the PROFlenergy device is configured seperately for each job.

PROFlenergy
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5.3 Setting of the PROFlenergy program

Figure 5-14
Network 7 : PREOFIenergy PE_CHD

Comment :

CALL "PE CMD" , "idb FE21&" FEZle / DEE21s
REQ o=

I i=

CHMI» i=

CMD» MODIFIEER :=

CMI» PARA :=PfM Z40.0 BYTE 1lc

CMI» PARL LEN :=

WALILD o=

EBUSY o=

ERROR o=

STATUS i=

RESPONZSE DATA:=PHDE400.DEXO.0 EYTE Z00

Configuration and operation via the corresponding instance data block DB816

" “
ido_FB816*.
Figure 5-15
- @DBE16 - PE_ET2005_¥11%5IMATIC 3004 CPU SIT—ZPNA_’DP ONLINE _ = IDIEI
| Address | Declaration | Mame Type Initial walue @A ctual value Actual value Commerit ;I
1 in REQ BOOL |FALSE FALSE FALSE Start-Auftrag
2 2.0|in I DWORD | D1 B0 D1 B400001 FFS D1 60
s B0 |in CMWD BYTE |B#16&0 Ba16#01 Bi#1E#0
4 7.0 |in ChD_MODIFIER BYTE |B#16#0 B#16#00 B#16#0
5 5.0 in CMD_PARA AN P#P 0.0 %0I0 0 P#EP 0.0%0CID 0
3] 18.0 |in ChD_PARA_LEM INT 0 0 1]
7 200 | out WAL BOOL  |FALSE FALSE FALSE
g 201 |out BUSY BOOL  |FALSE FALSE FALSE
9 202 | out ERROR BOOL  |FALSE FALSE FALSE
10 220 | out STATUS CAORD | Dy G0 Chyg1 B#00000000 Civyg1 G0
11 26.0 | in_out RESPONSE_DATA AN P#P 0.0%0I0 0 PEP 0.0%CID 0 LI
1 | 0

PROFlenergy
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5 Configuration and settings

5.3 Setting of the PROFlenergy program

48

The query's result is saved in the DB400 "Response_Data“. The requested data
are stored starting from data byte 10. Structure and interpretation of this data area
depend on the job.
See Chapter 4.4.

Figure 5-16

n@Dchu - "Response_Data” -- Pe¥5_M_1%5IMATIC 300%,CPU 317-2PN,/DP'..\DB400 ONLINE |00 x|

F
Comment j

Address (Name Type Initial valul]lctu.al ralu
0.0|header.Blocktype WORD WELsE0 FlEgFO201
Z.0|header.EBlocklength WORD WELeEO WFlefO0Zs
4.0|header . Blockwversion WORD  (UglcgO WHlegOolon
&.0|header. Service Reqgquest ID BYTE |[E#lc#0 Efleof03
7.0[header. Pequest Reference BYTE |[E#lc#0 EflegCC
2.0[header. Btatus BEYTE |[E#lc#0 Eflegol
3. 0|header.Data Structure Ident |[EYTE |BfLlcH0 Eflef0z

10.0|Datal0] ETTE EBf1e#0 BElagOl vorlaufige Platzsl
11l.0|Datalll] BYTE Bgleg0 Bglego0
1&.0|DacalZ] EYTE Bgleg0 Egleg00
13.0|Dacal3] EYTE Bgleg0 Egleg00
14 _0|Datal4] BYTE Bglcg0 Bflogz?
15 .0|Datal5] BYTE Bglcg0 Bfleglo
le.0|Datals] BYTE Bflcg0 Eflegon
17.0|Datal7] BYTE Bflcg0 Eflegon
lg.0|Dacals] EYTE Eflcg0 Eglegon
13.0|Dacal3] EYTE Eflcg0 Eglegon
Z0.0|Dacall0] EYTE Eflcg0 Eglegon
Z1.0|Dacalll] EYTE Eflcg0 Eglegon
ZZ.0|Dacallz] EYTE Eglcg0 Bflegz?
23.0|Dacallz] EYTE Eglcg0 Efleglo
24 _0|Datalld] BYTE Bgleg0 Bglego0
2E._ 0|Datalll] BYTE Bgleg0 Bglego0
Z6_ 0|DacallE] EYTE Bgleg0 Egleg00
27.0|Dacall?] EYTE Bgleg0 Egleg00
Z28_ 0|Datall8] BYTE Bglcg0 BEL1G§FF
22 _0|Datall2] BYTE Bglcg0 BEL1G§FF
20.0|Data[Z0] BYTE Bflcg0 Ef16§FF
21.0|DatalZ1] BYTE Bflcg0 Ef16§FF
J2.0|Dacalzz] EYTE Eflcg0 Eglegon
33.0|Dacalz3] EYTE Eflcg0 Eglegon
34.0|DacalzZ4] EYTE Eflcg0 Eglegon
35.0|DacalzZ5] EYTE Eflcg0 Eglegon
26.0|DacalZe] EYTE Eglcg0 Eflegoo
27.0|DacalZ7] EYTE Eglcg0 Eflegoo
28.0|DatalZ8] BYTE Bgleg0 Bglego0
38 0|DatalzZ9] BYTE Bgleg0 Bglego0
40 0|Dacal30] EYTE EBgleg0 EBg1l&g00
41 0|Dacal31] EYTE Bgleg0 Egleg00
42 _0|Datal[32] BYTE Bglcg0 Eglegon
432 0|Datal[33] BYTE Bglcg0 Eglegon

PROFlenergy
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5 Configuration and settings

PROFlenergy

5.3 Setting of the PROFlenergy program

The structure can be read better via the corresponding variable table. We prepared
variable tables (VAT) for some sample jobs; here the PROFlenergy command
"Query Modes - Get mode* is explained.

Figure 5-17
|ﬁ] ¥AT PE_CMD_Get_Mode - @PE_ETZ005_¥11',5IMATIC 3004CPU 317-ZPN/DP4S7 Program... — |0 x|
A Address Symbol Dizplay format | Status value Modify value B
1_ JYFBE16 PE_CWD open interface
2 N REG enahble
3 DBS1E0EX 0.0 :“id_FBS1E"REGQ ‘BOCL ’ false I
4 D Diagnosticaddress PE-Device 1: "8184" or 22"5175"
5 CBE16.0BD 2 “ide_FBEE16"ID ‘DEC i L#s1s4 L#a184
g i ChD
7 M1 = Start Pause 2 = End Pause
g M3 = Guery Modes 4 = PEM Status
] M5 = PE Idertify 16 = Query Measurment
10| CBS16DEB & “ide_FES6".CMD ‘DEC - 3
11| i CMD_MODIFIER Comimand Madifier
12| DBB1GDEE 7 'ido_FBS16".CMD_MODIFIER  DEC iz 2
13 M CWMD_PARA Command Parameter Poirter to Array MB240 - 255
14| a1 for Mode
15| MB 240 : ‘DEC E 1
16| i CMD_PARS_LEN Command length
17| | DBB1GDEW 18 :'id_FBS16".CMD_PARA_LEN |DEC E 1
18| vaLD
19| DBS16.DBEX 20.0:ide_FEE16"VALID ‘BocL
20 wBUSY
21| DBB1GDBX 201 :'id_FBS16"BUSY ‘BOCL
22| WERROR
23| DES160BX 202 "idh_FEE1E"ERROR BOCL
24| isTATUS
25 DES1GDED 22 ‘ide_FES16"STATUS HEX Diy#16#00000000,  Chv1 200000000
%
27| W RESPOMSE_DATA
28| 4PE_MODE_ID
28| 0B400DBB 10 "Response_Data”Data[d]  DEC E 0
30( /i PE_MODE_tftrioutes
31| DB40ODBE 11 :"Response Dets"Data[1]  DEC S0 0
32 M Time_min_Pause
33| DE400DBD 12 ‘DEC ¢ L#10000 L#0
34 J Time_to_Pause
35| DBMOODED 16 DEC o Lo L#0
36 M Time_to_operste
37| DEd00DED 20 ¢ ‘DEC ¢ L#10000 L#0
35 S Time_tnin_length_of _stay
38| DB40ODED 24 | \DEC o Lao L#0
40 J Time_max_length_of_stay
41| CE400DBD 28 ‘HEX { DVWWRIBRFFFFFFFF | CWyi16#00000000
42 M hode_Power _Consumgtion
43| Ceso0DED 32 FLOATING _P 0n 0.0
44 M Energy _Consumption_to_Pause
45| | DB4OODED 36 | FLOATNG P.... 0.0 na
46 M Energy _Consumption_to_Operste
47| CE400DBD 40 FLOATNG_P... 00
45

Insert the address of the selected PROFlenergy device into line 5 "ID". Activate the

1.2, Entry ID: 41986454

control values. Response data are preassigned with "0". Start the query with an
edge on line 3 "REQ".

See also Chapter 4.4
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5 Configuration and settings

5.3 Setting of the PROFlenergy program

50

Request data:
CMD = 3 "Query Mode*

CMD_ MODIFIER = 2 "Get Mode*

CMD_PARA_LEN = 1 one further parameter in CMD_PARA
CMD_PARA =1 PE_MODE

Response_Data in the DB400 starting from DW10:

Parameters Value Data type
PE_Mode_ID 0x01 Unsigned8
PE_Mode_Attributes 0x00 Unsigned8
Time_min_Pause 10000 Unsigned32
Time_to_Pause 0 Unsigned32
Time_to_operate 10000 Unsigned32
Time_min_length_of_stay 0 Unsigned32
Time_max_length_of_stay FFFFFFFF | Unsigned32
Mode_Power_ 0.0 Float32
Consumption

Energy_ 0.0 Float32
Consumption_to_pause

Energy_ 0.0 Float32

Consumption_to_operate

PROFlenergy
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6 Installation

6.1

Note

CAUTION

PROFlenergy

6.1 Installation of the hardware

Installation

Installation of the hardware

The figure below shows the hardware setup of the application.

Figure 6-1

| SIEMENS | SIMATIC MULTI PANEL |

PROFIenergy with SIMATIC S7-300 and ET 2005

Selection

e
12005101 Comverr
== {‘“" = Sihdions

Inbound | 19000 s ET2005-102 : Assembly

/converor - anual Start / Stop.

@=" [--
@== [O-»"-:-.w @

o —

110/
230VAC

24VDC
Field PG <t

PROFINET

PROFNET  pROFNET

The setup guidelines /3/ for SIMATIC S7 and ET200S must generally be
followed.

You need a MMC memory card to operate the S7 CPU; the ET200S can be
operated without.

For multi-range power supplies you must pay attention to the correct
setting of the selector switch for the input voltage.

Sensors and actuators can be connected to the I/O modules; additionally they can
be connected to the respective inputs and outputs to serve as feedback. A power
supply for the connected sensors and actuators has to be wired from the
corresponding 1/0 module.
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6 Installation

6.2 Installing

6.2

6.3

52

the software

Installing the software

You need STEP 7 Version 5.5 to configure the ET 200S and the PROFlenergy-
enabled power module. Install them according to the delivered installation
instructions. Further software packages or special settings for PROFlenergy are
not required.

If you want to operate the system via a panel or the corresponding Runtime you
should install the current WinCC flexible Version 2008. This is optional as
PROFlenergy runs independently from WinCC flexible.

To integrate PROFlenergy the following blocks and corresponding SFBs are
required:

e FB 815 "PE_START_END"
e FB 816 "PE_CMD*
e FB 53 "DS3_WRITE"

You find all blocks in the STEP 7 project of the application example. You can copy
all delivered blocks into an user-specific project and, if required, rename them. You
can use all PROFlenergy blocks without a licence.

Installing the application software

Download the application project from our Service & Support Portal. You find the
link to the site at the beginning of this document. Copy the project (STEP 7 archive
in zip-format) to the configuration computer (SIMATIC Field PG) and open it in the
SIMATIC Manager via the menue "File->Retrieve...".

PROFlenergy
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7 Commisioning of the application

7

7.1 Preparation

Commisioning of the application

71 Preparation
Table 7-1
No. Action Note
1 Make sure that the hardware structure and configuration
correspond.
2 Check the settings of the voltage supply. Switch on the Pay attention to all necessary
plant. provisions and safety regulations.
If necessary, download the latest firmware for the CPU and In doing so, pay attention to the
the IM-151 from our Service & Support portal and update the | corresponding manuals and
modules. enclosed instructions.
3 Connect the SIMATIC Field PG to the plant and select the You find these settings, among
correct interface via the function "Select PG/PC interface...". | others, under "Extras" in the main
menu.
7.2 Commissioning
Table 7-2
No. Action Note
1 Assign the device names and the IP addresses to the For that purpose use the function
stations. in the hardware configuration
S7-CPU 317 X2 PN-1O: under "PLC* -> "Ethernet":
Name: PN-10-100, IP-Adr.: 192.168.1.100 - edit Ethernet nodes
ET 200S "Conveyor*: and
Device name: IM151-3PN-Conveyor-IP101 IP-Adr.: - ; ;
192.168.1.101 assign device names
ET200S "Assembly” :
Device name: IM151-3PN-Assembly-IP102 102, IP-Adr.:
192.168.1.102
2 Download the hardware configuration to the CPU.
3 Download the application program to the CPU.
4 If no errors occured and the CPU is set to "RUN", two
outputs of the first ET200S "Conveyor" should blink and one
output of the second ET200S "Assembly" should be set to
IIONII.
5 If you have WInCC flexible, open the SIMATIC HMI station
and the WinCC flexible project, now.
6 If you do not have a panel, you can directly start the Via "Project"->"Generator"->"Start
Runtime. Runtime"
7 If you have a panel, set "Ethernet" and the IP address, now. | Via "Control Panel"->"Transfer"-
192.168.1.103 >"Advanced"->"LAN"
8 Set the panel to "Transfer" and load the project from the PG
to the panel.

PROFlenergy
1.2, Entry ID: 41986454
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8 Operating the application

8.1 Overview

8 Operating the application

8.1 Overview
There are three options for operating the plant:

HMI Panel

HMI Runtime (equivalent to the panel)
Variable table in STEP 7

There are no functional differences; exclusively the way how control bits are set
differs. In a real application a time- or event-controlled program would set the
corresponding control bits.

Recall:

If we talk in the following about switching off the PROFlenergy power module or
about the "Discharging"” etc. this does not mean the drives of the plant, but via the
DI/DO, the sensors and actuators, so actually the limit switches, monitors for belt-
misalignment and secondary drives in neutral. As mentioned already the very
functions (belt drive) have to be switched off regularly before.

8.2 Operation with HMI

Figure 8-1

54

PROFIenergy with SIMATIC 57-300 and ET 2005

— Selection

Inbound
conveyor

Assembly
station

Outbound
conveyor

— Pause time

ET 200S-101 : Conveyor

10000 ‘ms Inbound & Outbound

10000 ms ET 2005-102 : Assembly

— Manual Start / Stop ————

— Status

Inbound Assembly Outbound
conveyor station conveyor

[:>.

Feeding conveyor

Pocessing unit

e—0

Discharging conveyor
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8 Operating the application

Scenario "All OFF*

Table 8-1

8.2 Operation with HMI

No.

Action

Note

1

Select a pause interval of 10,000 ms for both ET200S.

The ET200S accept a minimum
pause time of 10 seconds (10,000
ms). Otherwise the power modules
remain switched on.

2 | You select all three switches in the field "Select". All groups (PROFlenergy power
module) shall participate in the
pause.

3 Click the “Confirm” button. The parameters are sent to the
ET200S.

4 Click the “Pause Start” button. The PROFlenergy command is
triggered.

5 | The feedbacks in the field "Status" are permanently It is pause!

SW!ECEGS 8EE the in- and outputs at the ETs are also The outputs of the 10 groups are
switche : switched off, the LEDs go out.

6 Click the “Pause End” button. The pause ends for all selected
PM-E.

7 | The field "Status" now shows the feedbacks again State of the DI/DO

PROFlenergy
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8 Operating the application

8.2 Operation with HMI

Scenario "Selective Switch-off"

Table 8-2

No.

Action

Note

1

Select a pause interval of 10,000 ms for both ET200S.

The ET200S currently only accept
a minimum pause time of 10
seconds (10,000 ms). Otherwise
the power modules remain
switched on.

In the field "Select" you only activate the switch for the group
"feeding conveyor belt"; switch OFF the two other switches.

Only the first group
(PROFlenergy power module) of
the first ET 200S shall participate
in the pause.

The feeding conveyor belt was
switched off (at another place);
now the corresponding 1/O shall
be switched off.

Click the “Confirm” button.

The parameters are sent to the
ET200S.

Click the “Pause Start” button.

The PROFlenergy command is
triggered.

In the field "Status" the feedback for the feeding and the
procession is still switched on; only the discharging
conveyor belt is permanently switched OFF.

Only the group Feeding pauses.
After the belt has been switched
off the remaining 1/O of the belt
can be switched-off as well.

In the field "Select" you activate now the switch for the group
"Processing" as well.

In addition, now the first group
(PROFlenergy power module) of
the second ET 200S shall
participate in the pause.

Click the “Confirm” button.

The parameters are sent to the
ET200S.

Click the “Pause Start” button.

The PROFlenergy command is
triggered.

In addition there are no feedbacks of the "Processing"

After the processing has been
completed, the corresponding I/O
can be switched off.

10

Now, repeat steps 6 to 8 for "Discharging”

Now the complete /O is switched
OFF

1"

You can switch on the I/O of the complete plant by pressing
the button "Pause End"

If you want to switch on the 1/0
step by step analogously to the
switch-on sequence you omit this
step and go ahead with the next
scenario which is "Selective
switch-on"

56
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8 Operating the application

Scenario "Selective switch-on"

Table 8-3

8.2 Operation with HMI

No.

Action

Note

1

Deactivate the switch for the group "Discharging” in the field
"Select"; the two other switches remain active.

Then plant shall be switched on
against conveying direction; for
this purpose first of all the
sensors of the discharging
conveyer belt must be switched
on.

- you repeat the steps 1 to 3 now for "Feeding"
or
- you click the “Pause End” button.

2 Click the “Confirm” button. The parameters are sent to the
ET200S.

3 Click the “Pause Start” button. The discharging conveying shall
no longer participate in the pause
and is switched on again.

5 Now, repeat steps 1 to 3 for "Processing"“. The 1/O of the "Processing" are
switched on again.

6 Either - The last group is switched on as

well
or

- all groups that are still in the
pause mode are switched on
again.

Scenario "Pause interval too short”

Table 8-4

No.

Action

Note

1

Change the pause interval for "Processing" to 5,000 ms.

Due to its long heating time the
processing shall pause only for 5
seconds

You select all three switches in the field "Select".

Click the “Confirm” button.

Click the “Pause Start” button.

[S2 0 B N IOV B V)

The two groups "Transport" are switched off; the group
"Processing" remains switched ON

The required pause interval of 5
seconds is shorter than the
minimum pause interval that is
default on the IM151-3 PN 0.
This PROFlenergy device cannot
participate in the pause.

PROFlenergy
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8 Operating the application

8.3 Operating with a variable table (VAT)

8.3

Operating with a variable table (VAT)

In the following the command bits of the variable tables are described that

correspond to the commands triggered above.

Selection:

Click: idb_FB53_1.enable und idb_FB53_2.enable
Feeding conveyor belt: idb_FB53_1.Func_1
Edit: idb_FB53_2.Func_1
Discharging conveyor belt: idb_FB53_1.Func_2

Pause interval:

Belts: idb_FB815_1.PAUSE_TIME
Processing: idb_FB815_2.PAUSE_TIME

Manual operation:

Pause Start: idb_FB815_1.START and idb_FB815_2.START

Pause End: idb_FB815_1.END und idb_FB815_2.END

Figure 8-2
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All the four required variable tables fit into one window. You can also delete not
required lines and combine the variables in one table.

In the following paragraphs the individual tables are explained.
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8 Operating the application

8.3 Operating with a variable table (VAT)

VAT_PE_DS3_WRITE_1 for the first PROFlenergy device

Figure 8-3
ﬁl ¥AT _PE_DS3 WRITE 1 - @Pe¥5 _M_1%SIMATIC 300%CPU 317-2PN/DP4ST Progr... ;|g|5|
A 5 ddress Symbal Display format | Status walue |M|:|dif\_.r walue
[1 | #Dataset 3 write
2 Ienable
3 DBES3DEX 0.0 E"idb_FElSS_1".enabIe EEIOOL ‘false [
4 N DiagnosticAddrezs PROFlenergy-Device
5 DBS3DED 2 “idh_FBS3 11D ‘DEC . Lwsisd
G I Slat-Mumber first PROFlenergy-Poveermocdul
7 DES3DEW & “idh_FBS3_1".Slot_MNo_1 DEC S
g M Function first Powwer-Mocul
) DES3DEW & “idh_FBS3 1"Func_1  DEC S Lo
10 I Slat-Mumber second PROFleRergy-Powermodul
11| DBSIDEW 10 | “ido_FBS3_1".Slot_Ma_2 DEC o4
12 M Function second Povver-hociul
13 DB&s3 DEY 12 idb_FBS3_1"Func_2  DEC 1 1
14
15 I upto§ Madules
16 5
17 IMbhusy
18 DB53. DB SS.DE"idb_FEISS_1".bus3-' EEIOOL
19 I done
20 DBES3.0EY 351 E"idb_FElSSj".dn:une EEIOOL
vl ferrar
22 DB53. DB 38.2E"idb_FElSSJ".errn:ur EEIOOL
23 N =tatus
24 DEZ3.0B0 40 idb_FBS3_1".status HEX Civyig] BROOTO0000
25

You change the values Func_x via the field "Select" in the HMI. If the module shall
participate in the pause, you enter "1"; otherwise you enter "0".
"idb_FB53_1“.Func_1 is the feeding conveyor belt, "idb_FB53_1“.Func_2 is the
discharging conveyor belt, "idb_FB53 2“.Func_1 (in VAT_PE_DS3_WRITE_2) is
processing.

The button "Confirm" corresponds to the commands "idb_FB53 1“.enable and
"idb_FB53_2“.enable. Of course, you only have to trigger the command "enable" if
you wish to change this device. The block reacts to a positive edge which means
that you should reset the command immediately.
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8 Operating the application

8.3 Operating with a variable table (VAT)

VAT_PE_START_END_1 for the first PROFlenergy device

Figure 8-4
MYAT PE_START_END_1 -- @Pe¥5 P ]
Al address Symbol Dizplay format | Status value | hadity value
| Start_Pause fEnd_Pause with FB 815 "PE_START_EMD"
2 I =Start Pause
3 0BE15DBX 00 E"idb_FElS1 5_1"START EEIOOL
4 N End_Pause
5 DBRS1S.DBX 0.1 :“idb_FB315_1" EMD EEIOOL
G [ DiagnosticAddrgss PROFlenergy-Device
7 LBg1s0BD 2 Mido_FBS15_1"I0 EDEC L#a184
g N PAUSE_TIME
9 0B31SsDBED &  (ido_FB&15_1"PAUSE_TIME i DEC L#10000 La1 0000
10
11 i valicd
12 DBS15.0DBX 1D.D§"idb_FElE|1 S_1"WALID EEIOOL
13 Irbusy
14 CBE15.0B4 1041 E"idb_FElB'IS_‘I".EILISY EEIOOL
15 M errar
16 DBE1S.0EX 102 E"idb_FElS1 5_1"ERROR EEIOOL falze
17 I Status
18 DBs15.0BD 12 E"idb_FEIEH S_1"STATUS EHE}-{ D] B#DDDDDDDDE
19 N PE_MODE_ID
20 CBE150BB 16 (“ido_FB&15_1"PE_MODE_ID (HEX B#t16#01
21

Enter the pause interval via "idb_FB815_1“.PAUSE_TIME. You can enter larger
intervals easily via the display "Time".

"idb_FB815_1“.START initiates the pause.
"idb_FB815_1“.END stops the pause
Always via a positive edge for the first PROFlenergy device "belts".

The second PROFlenergy device "Processing" is controlled via the variable table

"VAT _PE_START_END_2" with the "idb_FB815_2".
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8 Operating the application

8.4 Reading parameters with the FB816 "PE_CMD*

8.4 Reading parameters with the FB816 "PE_CMD*

As the interpretation of the read data depends on the PROFlenergy command here
the open command interface is operated exclusively via variable tables. All
commands that are currently available are listed in chapter 4. In the STEP 7 project
for the application example you find some prepared variable tables (VAT) for the
PROFlenergy commands; here the PROFlenergy command "Query Modes - Get
mode” is explained.

Figure 8-5
[€B[¥AT_PE_CMD_Get_Mode -- @PE_ET2005_¥11%SIMATIC 300%CPU 317-2PN/DP4S7 Program... _ |01| X|
A pddress Symikaol Display format | Status value Moy value B

1_ WFBS1E PE_CMD open interface

2 JTREG enabls
3 DE&IEDBY 0.0 ‘idh_FBEIE"REQ ‘BOOL .false ]

4 D Disgnosticaddress PE-Device 1; "S154" or 2:"5175"

5 DBE1BDBD 2 ‘idh_FBS1E"ID ‘DEC . Lesisd | Lestisd
B 1 CMD

T I = Start Pauze 2 = End Pauze

] I3 = Guery Modes 4 = PEM Status

q N5 = PE ldentify 16 = Query Measurment

10| DB#EDBE & ‘idh_FBSE".CMD DEC .3 3
1] 4 CMD_MODIFIER Command hacifier

12| DB®EDBE 7 ‘idh_FBEE".CMD_MODFER DEC [ |2
13 HCMD_PARA Command Parameter Pointer to Array MB240 - 255

14] 4" for Made 1

15| mB 240 DEC 1 Lo
16| #CMD_PARS_LEN Command length

17| CBS1EDEW 18 ‘idh_FBS16".CMD_PARA_LEM DEC 1 Lo
18] avalD

19| DEEIBDEX 200 ik FEEE"ALID ‘BOOL

20| wBUSY

21| [DBEIEDEX 2041 ‘idh_FBS16"BUSY ‘BOOL

22| | WERROR

23| | DB®IEDEX 202 ‘i FBE1E" ERROR ‘BOOL

24| pETATUS

25| DB&IGDED 22 ‘idh FBE1G"STATUS HEX VM1 BA00000000. DM B#00000000
26

27| | /RESPOMSE_DATA

28| | #PE_MODE_ID

28| [B400DBE 10 “Response Data"Dets[0] DEC | 0
30| | #PE_MODE_Attributes

31| [CB400DEE 11 “Response Data"Deta[] DEC o |
32 N Time_min_Pause

33| |DB400DED 12 DEC #0000 L
34 I Time_to_Pauze

35| DB400DED 16 DEC . L L
36 M Time_to_operate

37| [CB400DED 20 ‘DEC .~ L#10000 Lo
35 N Time_min_length_of_stay

38| [©B400DBD 24 ‘DEC . Lo Lo
40 I Time_max_length_af_stay

41| DB400DED 28 'HEX | DWRIBHFFFFFFFF. Dt 6#00000000
42 M hode_Power _Consumgtion

43| DB40ODED 32 FLOATING P... 00 oo
44 N Energy _Consumption_to_Pause

45| DB400DBD 36 FLOATING P... 0.0 oo
45 N Energy _Consumption_to_Operate

47| | DB4O00DED 40 FLOATING P..0 0.0

45

See also Chapter 4.4

Insert the address of the selected PROFlenergy device into line 5 "ID". Activate the
control values; response data are set to "0". Start the query with a positive edge on
line 3 "REQ".
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8 Operating the application

8.4 Reading parameters with the FB816 "PE_CMD*

62

Request data:
CMD = 3 "Query Mode*

CMD_ MODIFIER = 2 "Get Mode*

CMD_PARA_LEN = 1 one further parameter in CMD_PARA

CMD_PARA =1 PE_MODE

Response_Data in the DB400 starting from DW10:

Parameters Value Data type
PE_Mode_ID 0x01 Unsigned8
PE_Mode_Attributes 0x00 Unsigned8
Time_min_Pause 10000 Unsigned32
Time_to_Pause 0 Unsigned32
Time_to_operate 10000 Unsigned32
Time_min_length_of_stay 0 Unsigned32
Time_max_length_of stay FFFFFFFF Unsigned32
Mode_Power_Consumption 0.0 Float32
Energy_Consumption_to_pause 0.0 Float32
Energy_Consumption_to_operate 0.0 Float32

PROFlenergy
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9 Annex

9 Annex

9.1 Annex A: Measurement list

The supported measurement values are hardware specific. This list is taken from
Technical Specification PROFlenergy (Table 10-1).

9.1 Annex A: Measurement list

9.1.1 Instantaneous measurements
Table 9-1
Measurement | Measurements | Unit Phase Aggregation Duration
ID
1 Voltage V a-n rms
2 Voltage V b-n rms
3 Voltage V c-n rms
4 Voltage V a-b rms
5 Voltage V b-c rms
6 Voltage V c-a rms
7 Current A a rms
8 Current A b rms
9 Current A c rms
10 Apparent Power VA a Sliding Demand 200 ms
11 Apparent Power VA b Sliding Demand 200 ms
12 Apparent Power VA C Sliding Demand 200 ms
13 Active Power w a Sliding Demand 200 ms
14 Active Power w b Sliding Demand 200 ms
15 Active Power w C Sliding Demand 200 ms
16 Reactive Power var a Sliding Demand 200 ms
Qn
17 Reactive Power var b Sliding Demand 200 ms
Qn
18 Reactive Power var C Sliding Demand 200 ms
Qn
19 Power factor non a Sliding Demand 200 ms
20 Power factor non b Sliding Demand 200 ms
21 Power factor non C Sliding Demand 200 ms
22
29
30 Frequency Hz total Sliding Demand 10s
31 Voltage V average-ph-n rms
32 Voltage V average-ph-ph rms
33 Current A average-abc rms
34 Reactive Power w total Sliding Demand 200 ms
Qn
35 Active Power var total Sliding Demand 200 ms
36 Apparent Power VA total Sliding Demand 200 ms
PROFlenergy
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9 Annex

9.1 Annex A: Measurement list

37 Power factor non total Sliding Demand 200 ms
38
39
Maximum
40 Maximum \% a-n rms
Voltage
41 Maximum \% b-n rms
Voltage
42 Maximum \% c-n rms
Voltage
43 Maximum \% a-b rms
Voltage
44 Maximum \% b-c rms
Voltage
45 Maximum \% c-a rms
Voltage
46 Maximum A a rms
Current
47 Maximum A b rms
Current
48 Maximum A C rms
Current
49 Maximum VA a Sliding Demand 200 ms
Apparent Power
50 Maximum VA b Sliding Demand 200 ms
Apparent Power
51 Maximum VA C Sliding Demand 200 ms
Apparent Power
52 Maximum Active w a Sliding Demand 200 ms
Power
53 Maximum Active w b Sliding Demand 200 ms
Power
54 Maximum Active w C Sliding Demand 200 ms
Power
55 Maximum var a Sliding Demand 200 ms
Reactive Power
Qn
56 Maximum var b Sliding Demand 200 ms
Reactive Power
Qn
57 Maximum var C Sliding Demand 200 ms
Reactive Power
Qn
58 Maximum Power | non a Sliding Demand 200 ms
factor
59 Maximum Power | non b Sliding Demand 200 ms
factor
60 Maximum Power | non C Sliding Demand 200 ms
factor
61 Maximum Hz total Sliding Interval 10s
Frequency
62 Maximum V average-ph-n rms
Voltage

64
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9 Annex

9.1 Annex A: Measurement list

63 Maximum \% average-ph-ph rms
Voltage
64 Maximum A average-abc rms
Current
65 Maximum Active w total Sliding Demand 200 ms
Power
66 Maximum var total Sliding Demand 200 ms
Reactive Power
Qn
67 Maximum VA total Sliding Demand 200 ms
Apparent Power
68 Maximum Power | non total Sliding Demand 200 ms
factor
Minimum
70 Minimum Voltage V a-n rms
71 Minimum Voltage V b-n rms
72 Minimum Voltage V c-n rms
73 Minimum Voltage V a-b rms
74 Minimum Voltage V b-c rms
75 Minimum Voltage V c-a rms
76 Minimum Current A a rms
77 Minimum Current A b rms
78 Minimum Current A C rms
79 Minimum VA a Sliding Demand 200 ms
Apparent Power
80 Minimum VA b Sliding Demand 200 ms
Apparent Power
81 Minimum VA C Sliding Demand 200 ms
Apparent Power
82 Minimum Active w a Sliding Demand 200 ms
Power
83 Minimum Active w b Sliding Demand 200 ms
Power
84 Minimum Active w C Sliding Demand 200 ms
Power
85 Minimum var a Sliding Demand 200 ms
Reactive Power
Qn
86 Minimum var b Sliding Demand 200 ms
Reactive Power
Qn
87 Minimum var C Sliding Demand 200 ms
Reactive Power
Qn
88 Minimum Power 1 a Sliding Demand 200 ms
factor
89 Minimum Power 1 b Sliding Demand 200 ms
factor
90 Minimum Power 1 C Sliding Demand 200 ms
factor
PROFlenergy
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9 Annex

9.1 Annex A: Measurement list

91 Minimum Hz total Sliding Demand 10s
Frequency
92 Minimum Voltage \% average-ph-n rms
93 Minimum Voltage V average-ph-ph rms
94 Minimum Current A average-abc rms
95 Minimum Active w total Sliding Demand 200 ms
Power
96 Minimum var total Sliding Demand 200 ms
Reactive Power
Qn
97 Minimum VA total Sliding Demand 200 ms
Apparent Power
98 Minimum Power non total Sliding Demand 200 ms
factor
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9 Annex

9.1.2 Demand measurements

Demand measurements are averages over a certain time.

9.1 Annex A: Measurement list

Table 9-2
Measurement ID | Measurements | Unit | Phase | Aggregation | Duration " | Subblock” | End_time "
Sliding ) )
150 Voltage \Y a-n 3s not defined not defined
Demand
151 Volta: Vv b-n Sliding 3s t defined t defined
oltage - Demand not define not define
Sliding ) )
152 Voltage \Y cn 3s not defined not defined
Demand
153 Volta: Vv a-b Sliding 3s t defined t defined
oltage - Demand not define not define
Sliding ) )
154 Voltage \Y b-c 3s not defined not defined
Demand
155 Volta \% c-a Sliding 3s not defined not defined
oltage - Demand ot define ot define
156 C t A a Sliding 600 s t defined t defined
urren Demand not define not define
157 C t A b Sliding 600 s t defined t defined
urren Demand not define not define
158 C nt A c Sliding 600 s not defined not defined
urre Demand ot define ot define
160 Volta v |@average |  Sliding 3s t defined t defined
oltage -ph-n Demand not define not define
161 Voltage v |average |  Sliding 3s not defined | not defined
-ph-ph Demand
162 Current A |3verage|  Sliding 600 s not defined | not defined
-abc Demand
. Sliding ) )
163 Active Power w total 900s not defined not defined
Demand
164 Reactive Power | | total Sliding 900 s not defined | not defined
Qn Demand
165 Apparent P VA total Sliding 900 s not defined not defined
pparent Power (o] Demand ot define ot define
Sliding ) ) )
166 Power factor 1 total not defined | not defined not defined
Demand
167

PROFlenergy
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9 Annex

9.1 Annex A: Measurement list

Maximum
170 M\f‘g‘l't;”;g‘ an DS;EZ‘I? ; 3s not defined | not defined
171 Maximum b-n Sliding 3s not defined | not defined
Voltage Demand
172 M\f‘g‘l't;”;g‘ cn DS;EZ‘I? ; 3s not defined | not defined
173 M\f‘g‘l't;”;g‘ a-b Dsgﬁg‘r? ; 3s not defined | not defined
174 M\f‘g‘l't;”;g‘ b-c Dsgﬁg‘r? ; 3s not defined | not defined
175 M\f‘g‘l't;”;g‘ ca Dsgﬁg‘r? ; 3s not defined | not defined
176 ng::’;‘;’t“ a Dsgﬁg‘r? ; 600 s not defined | not defined
177 ng::’;‘;’t“ b Dsgﬁg‘r? ; 600 s not defined | not defined
178 Maximum c Sliding 600 s not defined | not defined
Current Demand
Minimum
180 “C}g;ggg” an Dsgi:]:r? ; 3s not defined | not defined
181 “C}g;ggg” b-n Dsgﬁg‘r? ; 3s not defined | not defined
182 “C}g;ggg” cn Dsgﬁg‘r? ; 3s not defined | not defined
183 “f}g;ggg” a-b DSe"ri:ng ; 3s not defined | not defined
184 “C}g;ggg” b-c Dsgi:]:r? ; 3s not defined | not defined
185 “f}g;ggg” ca DS;EZE ; 3s not defined | not defined
186 '\gﬂ'r’:;‘;rt” a DS;EZ‘I? ; 600 s not defined | not defined
187 '\gﬂ'r’:;‘;rt” b Dsgﬁg‘r? ; 600 s not defined | not defined
188 '\gﬂ'r’:;‘;rt” c DS;EZ‘I? ; 600 s not defined | not defined
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190 Apparentpower | VA | total | FixedBlock | 900s 1 Jj-mm.dd.hh.
min.sec
Active power ) ji-mm.dd.hh.
191 import W total | Fixed Block 900 s 1 et
Reactive power ) ji-mm.dd.hh.
192 import var total Fixed Block 900 s 1 min.sec
Active power ) ji-mm.dd.hh.
193 export W total | Fixed Block 900 s 1 et
Reactive power ) ji-mm.dd.hh.
194 export var total Fixed Block 900 s 1 min.sec
Maximum Active i mm.dd.hh
195 power with in W total | Fixed Block 900 s 1 Jj-mm.cc.in.
demand min.sec
Minimum Active i mm.dd.hh
196 power with in W total | Fixed Block 900 s 1 Jj-mm.cc.in.
demand min.sec
Maximum i mm.dd.hh
197 Reactive power | var | total | Fixed Block 900 s 1 I e
with in demand ’
Minimum "
198 Reactive power | var | total | FixedBlock | 900s 1 Jimen.dd. A
with in demand ’

Copyright © Siemens AG 2011 All rights reserved

1) These are typical attributes for demand measurements. They may be defined vendor specific.
The Transmission Data Type for all demand measurements will be Float32 in first step
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9.1 Annex A: Measurement list

9.1.3 Energy measurements
Table 9-3
Measurement ID Measurements Unit Phase Tariff

200 Active Energy Import V total User defined
201 Active Energy Export V total User defined
202 Reactive Energy Import V total User defined
203 Reactive Energy Export V total User defined
204 Apparent Energy V total User defined
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10 Links & Literature

Literature

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

Table 10-1
Topic Title
\I\ | PROFlenergy Common Application Profile PROFlenergy; Technical
profile Specification for PROFINET; Version 1.0;
January 2010; Order No: 3.802

Internet Links

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

Table 10-2

Topic Title

\1\ Reference to this http://support.automation.siemens.com/WW /view/en/41986454
entry

\2\ | Siemens Industry | http:/support.automation.siemens.com
Online Support

\3\ Decentral I/O http://support.automation.siemens.com/WW /view/en/1144348
system ET200S -
Manual

\4\ FW download http://support.automation.siemens.com/WW /view/en/35934244

11 History

Table 11-1
Version Date Changes
V1.0 10.08.2010 First issue
V1.1 29.06.2011 New PE-Block version, Annex A added
V1.2 01.09.2011 Security note added
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