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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

For questions about this document please use the following e-mail 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 contingencies. 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 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.

It is not permissible to transfer or copy these application examples or excerpts of
them without having prior authorization from Siemens Industry Sector in writing.
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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

This documentation is based on the description of the “PROFlenergy with ET
200S” application. After a short introduction, the particularities of the
communication with the i-device are described and the corresponding
PROFlenergy blocks are explained.

Introduction

In future, energy management will gain increasing significance. Cost reduction
through saving energy in the production is an approach that has been pursuit for
quite some time. Shorter production-free times — from short breaks up to work-free
shifts, have also become focal points.

Main switch off — the entire production comes to a halt and the light goes off in the
production hall. This is common practice in non-productive periods such as on the
weekends or during plant holidays in almost all the plants world-wide. However,
what happens during shorter breaks? This is when the plant continues to run and
still needs energy, despite there being no productive results.

Would it be possible to put smaller, currently not needed plant parts in an energy-
saving mode, whilst the rest of the plant continues production?

All this would clearly increase the energy balance of a production unit.

Today’s technology, to separate production components through one or several
main switches from the supply network, meaning to disable production units in an
undifferentiated way, is not suitable for this purpose. Hard-wired switching paths for
defined default production areas are too inflexible to fulfill the new requirements in
view of energy efficiency.

By choosing PROFINET, the requirements for a new and future-oriented energy
management are already provided.

Future-oriented energy management means: it is no longer switched off through
the conventional method of the main switch technology but fine-granular, through
the network.

The general supply network of the components remains activated and the
components enter a defined energy saving state that was initiated by a command.

PROFlenergy, a profile defined by the PROFINET user organization, provides the
condition for a generally usable, manufacturer-independent system, where
individual loads or entire production units can be switched off flexibly, on short
notice and intelligently.

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

The application that follows it explains step by step, how an application like this can
be realized with the CPU 315-2PN/DP as i-device.

PROFlenergy
1.2, Entry ID: 41986454
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1.1 Overview

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

Figure 1-1

Production line

Main
Controller

Production unit
I-Device

Main
controller

By using an example from the production — here a production line with robot — the
switching off of the independent production unit (robot as i-device) is described in
this application.

This production line consists of an inbound and outbound conveyor belt and a
processing unit. The belts are not examined any further within this application. An
independent controller serves as production or processing unit that is realized as i-
device. In turn, the production unit is provided with a distributed /O, for example,
ET 200S with PROFlenergy.

The energy saving of PROFlenergy deals with the numerous sensors and other
electronic components and not with the drive motors that are already turned off
when there is a production stop.

PROFlenergy
1.2, Entry ID: 41986454 9
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1 Automation Task

1.2 Scenarios

Description of the automation task

1.2

Apart from the I/Os of the actual production line controller, the “i-device” production
unit is to switch off parts of their automation components during a break. The break
can be initiated by the user either spontaneously or regularly scheduled through
the controller. Once production was halted, parts of the distributed 1/0 are switched
off through the respective PROFlenergy commands. Before the production is
started again, the necessary automation components are switched on again.

Figure 1-2

Controller

Operator

Produktion line

Peripherie /
Production unit

Peripherie /
Production unit

Production unit

Peripherie /

Peripherie /
Production unit

Peripherie /
Production unit

Production unit

Peripherie /

A variable table is used for the visualization and operation and optionally an

operator panel.

Scenarios

Requirements of the automation task

10

In this application example, the PROFlenergy commands to the i-device and the

response of the i-device to these commands are dealt with.

PROFlenergy
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2 Automation Solution

2.1 Overview of the overall solution

2 Automation Solution

21 Overview of the overall solution

Distributed 1/0s

The following figure shows the structure of the “PROFlenergy with ET 200S”
application. A robot (processing or production unit) is still controlled directly by the
main controller of the production line (IO controller) through the distributed I/Os (ET
2008, 10 device).

Figure 2-1

Controller
HMI

SIMATIC
Distributed Field PG

10

DC24V

Sensors
Aktuators

PROFlenergy
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2 Automation Solution

2.1 Overview of the overall solution

I-device
In the figure below, the robot is equipped with an independent controller. The
independent distributed 1/O is subordinate. This means the robot controller, is the
IO controller here. Together with the main controller, the subordinate robot
controller acts as an intelligent “i-device” 10 device.
Figure 2-2
Controller
HMI
Field PG
&1 |-Device
Distributed . om|
1/0
DC24V
Sensors
Actuators

Definition of “l device”

12

The "i device" (intelligent 10 device) functionality of a CPU makes it possible to
deterministically exchange data with an 1O controller and to therefore use the CPU,
for example, as intelligent pre-processing unit for partial processes. The i-device is
integrated as an 10 device in a "higher-level" 10 controller.

The user program in the CPU ensures the pre-processing. The process values
recorded in the central or distributed (PROFINET IO or PROFIBUS DP) I/Os are
pre-processed through the user program. These values are provided to a higher-
level station through a PROFINET 1O device interface of the CPU or the CPs.

PROFlenergy
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2 Automation Solution

2.1 Overview of the overall solution

Structure of the application

The figure below shows the structure of this application: Compared to the previous
figure, the distributed 1/O is missing here.

Figure 2-3

Higher-level HMI
controller "

o]

Field PG

1]

[-Device

Of course, function and programming of the distributed 1/O in the i-device is analog
to the function and programming of the main controller. Correspondingly, the
“PROFlenergy with ET 200S” application can be used for both controllers.

In this application the higher-level controller sends the PROFlenergy commands to
the i-device. The i-device evaluates the commands, controls its sensors and
actuators with its user program and eventually reacts with a PROFlenergy
response message. The i-device user program also contains the PROFlenergy
commands to the own 1/Os.

Input/visualization through HMI is optional. The same information and input fields
can also be found in a variable table. The panel itself can be simulated through
Runtime in WinCC flexible on the PG.

Topics not covered by this application

This application does not contain a description on how a production plant is
switched off. This is already implemented in existing plants and varies greatly from
plant to plant. For the same reason, a graded switch-off of the components is not
applicable with PROFlenergy.

Hereafter, the basic functionality of the PROFlenergy profile for the i-device and
the respective function blocks SIMATIC is explained.

Required knowledge

Basic knowledge of automation technology, SIMATIC, PROFINET, PROFlenergy
and configuration with STEP 7 is assumed.

PROFlenergy
1.2, Entry ID: 41986454 13
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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 interface

This Application shows START and STOP of a PROFlenergy-Pause for the
i-Device. The next picture shows the most commonly usage: specifiy the
PAUSE_TIME and START or STOP the pause.

Figure 2-4

[EfliSTMATIC WinCC Aexible Runtime

SIEMENS

00000000

FB516 FBE16
VD 142 ™MD 3

This picture and the other HMI screens are described in detail in the following
chapters.

All command bits directly relate to the instance data blocks (FB815/DB815,
FB816/DB816, FB817/DB817).

PROFlenergy
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2 Automation Solution

2.3

2.3 Hardware and software components used

Hardware and software components used

The application was generated with the following components:

Hardware components

Table 2-1
Component Qty MLFB / Order number Note
SIMATIC S7-300, 1 6S7 390-1AE80-0AA0
DIN rail
SIMATIC S7-300 1 6ES7307-1EA01-0AA0
regulated power
supply PS307,
Input: AC 120/230 V
Output: DC 24 V/5 A
SIMATIC S7-300 1 6ES7317-2EK14-0AB0O All S7-CPU
CPU 317-2 PN/DP, alternatively possible
PROFINET
SIMATIC S7, MMC 6ES7953-8LL20-0AA0
Micro Memory Card
S7-300, 2 MBYTE
SIMATIC S7-300 1 6ES7317-2EH14-0AB0 Alternatively all
CPU 315-2 PN/DP, SIMATIC S7-CPUs
PROFINET from firmware
version V3.2
SIMATIC Field PG M2 | 1 Configurator Compatible PC
SIMATIC PROFINET Alternatively Ethernet
cables and plugs patch cable
Standard software components
Table 2-2
Component Qty MLFB/order number Note
STEP 7 V5.3 1 6ES7810-5CC10-...
WinCC flexible 2008 1 6AV6613-0AA51-3CAS5 optional

Sample files and projects

PROFlenergy

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

Table 2-3

Component

Note

41986454 PROFlenergy_|-Device CODE_V12.zip

This zip file contains the
STEP 7 project.

41986454 PROFlenergy_|-Device _DOKU_V12_EN.pdf

This document

1.2, Entry ID: 41986454
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3 Basics

3.1 PROFlenergy profile

3

3.1

16

Basics

This chapter explains the functions of PROFlenergy, especially the relationship
between the function blocks and the hardware.

PROFlenergy profile

With the PROFlenergy profile, methods and techniques are introduced that allow
implementing energy-saving functions in PROFINET IO devices. This can be done
independent of the manufacturer, not only in simple /O devices but also in
intelligent and complex devices.

PROFlenergy consists of a group of methods that, apart from parameterization and
the actual start and stop commands, also serves for the recording of the energy
consumption.

PROFlenergy is based on the existing PROFINET mechanisms — no changes are
necessary here. PROFINET users can integrate PROFlenergy in existing plants,
without general changes in the plant.

PROFlenergy - controller:

This means a PLC, here the SIMATIC S7 CPU 317-2PN/DP. Whether the
PROFlenergy management is integrated in an existing controller or is left to an
external controller, is up to the user.

PROFlenergy device:

a PROFINET IO device with integrated PROFlenergy functionality. In this case a
SIMATIC S7 CPU 315-2PN/DP with the FB817 “PE_I_DEV” and its auxiliary
blocks.

PROFlenergy generally includes several energy-saving modes for PROFlenergy
devices. In the application introduced here, the OFF (“PAUSE”) and ON (“ready for
operation“) mode is realized. It is possible to have the full PROFINET ability to
community in the OFF mode. This is achieved by the i-device only reacting in its
user program and that no parts of the CPU are switched off.

PROFlenergy
1.2, Entry ID: 41986454
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3 Basics

3.2 Available hardware

3.2 Available hardware

PROFlenergy - controller

There are blocks available that are executable on all SIMATIC S7 CPUs . These
blocks are contained in the STEP 7 project that belongs to this application.

PROFlenergy device

There are blocks available that are executable on all SIMATIC S7 CPUs from
firmware V3.2. These blocks are contained in the STEP 7 project that belongs to
this application. Under chapter 10 Reference you will find the download for the
firmware and the corresponding hardware support packages (HSP).

3.3 Necessary software

All necessary STEP 7 blocks are available for download. Their function and
application is described in the following chapters.

The STEP 7 V5.5 software is required for the engineering of an i-device.

PROFlenergy
1.2, Entry ID: 41986454 17
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4 Functional Mechanisms of this Application

4.1 Program overview

4
4.1

18

Functional Mechanisms of this Application

Program overview

In the following figure you can see the general program structure of this application.

Figure 4-1

Higher-level controller I-Device

PROFINET

PROFlenergy

User program User program

The FB10 “GreenlIT” function block summarizes the actual PROFlenergy block
calls and provides a comfortable interface through its instance data block for the
HMI.

FB815 “PE_Start_End”:
starts and stops the pause of the i-device and simultaneously transmits the desired
pause time.

FB816 “PE_CMD”:
executes all PROFlenergy commands. In this application the status values are
read out exemplary.

FB817 “PE_I_DEV”:
Receives and sends all PROFlenergy commands.

FCO -8 “PE_... RSP”:
Auxiliary blocks support the user in supplying the FB817 with the respective
response data.

Call interface, parameter and function of individual PROFlenergy blocks are
described in detail in the following chapters.

PROFlenergy
1.2, Entry ID: 41986454
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4.2 FB815 “PE_START_END” functionality

4.2 FB815 “PE_START_END” functionality

With the FB815 “PE_START_END?”, the indicated PROFINET IO device, here an i-
device, the pauses are started and stopped. Through the PAUSE_TIME parameter,
the i-device is given the planned pause time for inspection.

The following applies: PAUSE_TIME >= Pause_Min

There will be no automatic restarting once the pause time has expired, the device
remains in the OFF mode up to the “END” command. This prevents uncoordinated
restarts that may eventually lead to unwanted load peaks.

4.2.1 Program details to block FB815 “PE_START_END”
Figure 4-2
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 4-1
Parameters | Data type Initial value Description
EN BOOL 0 Enable input
START BOOL 0 Send “START PAUSE” to PROFINET IO
device with “ID” address
END BOOL 0 Send “END PAUSE” to PROFINET 10
device with “ID” address
ID DWORD 8100 Accept address of the PROFINET IO
device (i-device) from the hardware
configuration of the higher-level controller,
in case of an output module bit15 has to
be set:
256pez = 100Hex; Bit15 = 8000Hey;
ID = 8100Hex
PAUSE_ TIME T#10000MS Planned pause time.
TIME IO device checks whether the planned
Range: pause time is larger or equal to the
T#1MS minimum pause time that is stored on the
to IO device. If a smaller pause is started,
T#24D20H31 the 10 device remains switched on, a
M23S647MS negative acknowledge is set.

PROFlenergy
1.2, Entry ID: 41986454 19
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4 Functional Mechanisms of this Application

4.2 FB815 “PE_START_END” functionality

Output parameters

Table 4-2

Parameters | Data type Initial value Description
VALID BOOL 0 Command successfully set
BUSY BOOL 0 Command processing still running
ERROR BOOL 0 An error occurred during processing
STATUS DWORD 0 Block status/error number
PE_MODE BYTE 0 Energy-saving level that is adopted
_ID during the PAUSE
ENO BOOL 0 Enable output

Error code

The STATUS output parameter contains error information. If it is interpreted as
ARRAYT[1...4] OF BYTE, the error information has the following structure:

20

PROFlenergy
1.2, Entry ID: 41986454
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4.2 FB815 “PE_START_END” functionality

Table 4-3

Field element Name Description

STATUS[1] Function_Num | B#16#00 No error

B#16#DE: error when reading the data record
B#16#DF: error when writing the data record
B#16#C0: PE-FB or SFB 52/53 have detected error

STATUS[2] Error_Decode Location 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: Simultaneously a rising edge on the
“START” and “END” input parameters

- 81: Length conflict with the parameters
CMD_PARAM and CMD_PARAM_LEN

82-8F: other error messages

Error_Decode FE:
- 01: invalid “Service Request ID”

- 02: incorrect “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” is too long. The current
“Response” exceeds the max.
transmittable length

- 08: invalid “Count”

- 50: No suitable “energy mode” is
available

- 51: indicated time value is not supported
- 52: invalid “PE_Mode_ID”
STATUS[4] Error_Code_2 Manufacturer-specific expansion of the error code

PROFlenergy
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4 Functional Mechanisms of this Application

4.3 FB816 “PE_CMD” functionality

4.3

431

22

FB816 “PE_CMD” functionality

The FB816 "PE_CMD" is a transparent block to display the entire PROFlenergy
standards. By freely transmitting the parameters, the block is open for future
expansions of the PROFlenergy profile. Advanced knowledge of the PROFlenergy
profile is necessary for the application of this block. Hence, the reading of status
information is shown exemplary in this application.

Program details to block FB816 “PE_CMD”

Figure 4-3
DB816 ,idb_FB816_1"
FB816
,PE_CMD*
BOOL —— EN
BOOL —— REQ
DWORD —— ID
BYTE —— CMD VALID — BooL
BYTE CMD_MODIFIER BUSY BOOL
ANY —— CMD_PARA ERROR —— BoOL
INT —— CMD_PARA_LEN STATUS —— DWORD
ANY —— RESPONSE_DATA ENO —— BOOL

With this FB 816 you transmit PROFlenergy commands to a PROFlenergy capable
device. The input data is stored in the “CMD_PARA” data area addressed by the
ANY pointer . The output data is stored in the RESPONSE_DATA data area
addressed by ANY pointer.

The commands are transferred to the module without plausibility test and are
processed there. The feedbacks from this module are provided unchanged to the
input data.

This FB can also be used when the PROFlenergy profile is expanded by further
commands in future.

The following commands are possible in the current PROFlenergy profile and are
explained in the following chapters: (‘“COMMAND”)

¢ Query Modes
- List of energy saving modes

- Get mode
e PEM_ Status
e Identify

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

PROFlenergy
1.2, Entry ID: 41986454
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Input parameters

Table 4-4

4.3 FB816 “PE_CMD” functionality

Parameters

Data type

Initial
value

Description

EN

BOOL

Enable Input

REQ

BOOL

Start job: Positive edge starts the command
transfer

DWORD

Address of PROFINET IO device

CMD

BYTE

Service RQ-ID from PROFlenergy profile
Commands:

01 Start_Pause

02 End_Pause

03 Query_Modes

04 PEM_Status

05 PE_Identify

16 Query_Measurement

After PROFlenergy profile expansions further
command IDs are possible.

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 PROFlenergy profile expansions, further
command IDs and modifiers are possible.

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 entered.

CMD_
PARA_LEN

INT

Total length of parameter for command.

<= length in CMD_PARAM (checked by FB)
maximum: = 234

RES-
PONSE
_DATA

ANY

PROFIenergy information, depending on the
command, the entire response message in
normal case and in the event of a fault incl. block
header.

Note: if the buffer is too small, only the number of
bytes that are indicated in the ANY pointer are

PROFlenergy
1.2, Entry ID: 41986454
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4.3 FB816 “PE_CMD” functionality

Output parameters

24

Parameters | Data type Initial Description
value
entered.
Table 4-5
Parameters | Data type Initial value Description
VALID BOOL 0 Command successfully set
BUSY BOOL 0 Command processing still running
ERROR BOOL 0 An error occurred during processing
STATUS DWORD 0 Block status/error number,
see FB815
ENO BOOL 0 Enable output

PROFlenergy
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4.4

PROFlenergy

Response Data

Table 4-6

4.4 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

Status

0x01..
OxFF

Unsigned8

0x00 - reserved

0x01 - ready

0x02 -
ready_with_error

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

0xDO0.. OxFF - depend
on
Service_Request_ID

Data_Structure_
Identifier_ 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 the general structure of the returned data according to the
PROFlenergy profile /1/. In the following chapters, the individual commands and

the thus resulting composition of the response data is listed.

1.2, Entry ID: 41986454
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4.4 Response Data

4.4.1 PE command Start_Pause

Request
CMD =1

CMD_ MODIFIER =0
CMD_PARA_LEN =4
CMD_PARA = any Pointer on value for Pause_Time (unsigned32)

Service Data Response

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

* ldentification number of the energy saving mode

4.4.2 PE command End Pause

Request
CMD =2

CMD_ MODIFIER = 0
CMD_PARA_LEN =0

CMD_PARA =

Service Data Response

irrelevant

Parameters

Value

Data type

Time_to_operate*

Unsigned32

* Expected time to switch the PROFlenergy device to “ready_to_operate”

443 PE command Query Modes - List of energy saving modes

Request
CMD =3

CMD_ MODIFIER = 1
CMD_PARA_LEN =0

CMD_PARA =

Service Data Response

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)

* The number of energy saving modes

26
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444

Request

PE command Query Modes - Get mode

CMD =3
CMD_ MODIFIER = 2
CMD_PARA_LEN = 1

4.4 Response Data

CMD_PARA = any pointer on value for Pause_Time (unsigned32)

Service Data Response

4.4.5

Request

Service Data Response

PROFlenergy

Parameter Value Data type
PE_Mode_ID 0x01.. OxXFF | 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_ID_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

27



Copyright © Siemens AG 2011 All rights reserved

4 Functional Mechanisms of this Application

4.4 Response Data

4.4.6 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

* The number of supported PROFlenergy commands
** first supported Service Request_ID

*** last supported Service Request ID

28
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4.4 Response Data

4.4.7 PE command Query Measurement — Get measurement list

Request
CMD =16
CMD_ MODIFIER = 1
CMD_PARA LEN=0
CMD_PARA = irrelevant

Service Data Response

Copyright © Siemens AG 2011 All rights reserved

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

* The number of measurement_IDs
** first supported Measurement_ID
*** last supported Measurement_ID

PROFlenergy
1.2, Entry ID: 41986454
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4.4 Response Data

448

Request

PE command Query Measurement — Get measurement values

CMD =16
CMD_ MODIFIER =2

CMD_PARA_LEN = length of data structure in byte
CMD_PARA = any pointer on data structure that should have the following

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

* The number of measurement_IDs

** first requested measurement value

*** |ast requested measurement value

Service-Data-Response

NOTE

30

Parameter Value Data type
Count* Unsigned8
reserved Unsigned8
Length_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

End_of_demand (optional)

Unsigned32 + Unsigned16

Length_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

End_of_demand (optional)

Unsigned32 + Unsigned16

* The number of measurement value

** first requested measurement value

*** |ast requested measurement value

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

PROFlenergy
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Energy Saving Data

4.4 Response Data

Parameters Data type Value Description
PE_MODE_ID Unsigned8 0x00 PE_POWER_OF | Uniform ID of
F energy-saving mode
PE_MODE_ID_ _
SOURCE gigé Q/Ipaer;LiJfEicturer Source and destination
for 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 | Duration No absolute date
TIME_1
TIME_MIN_ Unsigned32 | Duration Min. pause time for this
PAUSE_1 PE energy-saving mode.
This is the sum of the
three parameters:
Time_to_Pause
" Time_to_operate
| Time_min_length_of _
stay
Time_to_ Unsigned32 | Duration Duration from the
Pause ' START edge until the
requested
PE energy-saving mode
is reached
Time_to Unsigned32 | Duration Max. ON duration till
operate T PE_ready_to_operate

Time_to_operate can be
directly used for
respective calculations.
This value can be either
a static MAX value or
can be calculated
dynamically

by the PE device.

PROFlenergy
1.2, Entry ID: 41986454
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4.4 Response Data

32

Remaining_ Unsigned32 | Duration Optional: remaining time
time_to_ till requested PE mode.
destination ' Dynamic value or static
MAX value
Time_min_ Unsigned32 | Duration Minimum duration the PE
length_of _ device has to stay in this
stay ! PE mode.
Time_min_ Unsigned32 | Duration Maximum duration the
length_of _ PE device can stay in
stay ! this PE mode.
Mode_Power Float32 Energy consumption in
Consump’[ion_2 current PE mode [kW]
Energy_ Float32 Energy consumption
Consumption_ from
to_pause 2 PE_ready_to_operate till
current
PE mode [kWh]
Energy_ Float32 Energy consumption
Consumption_ from current PE mode to
to_operate 2 PE_ready_to_operate
[kWh]
Energy_ Float32 Energy consumption till
Consumption_ requested PE mode

to_Destination 2

[KWh]

' The PROFlenergy profile does not specify a valid time format.

If the duration is unlimited, the max. value can be specified as OxFFFFFFFF. When

the duration is “Zero”, 0x00 can be used.

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

PROFlenergy
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4.5 FB817 ,PE_I_DEV* functionality

4.5 FB817 ,,PE_I_DEV*“ functionality

The FB817 “PE_I_DEV” is a transparent block to process the PROFlenergy profile
in the i-device. In the intelligent IO device, the i-device, the FB817 and the

corresponding auxiliary blocks, take on what is done by the firmware in a normal

PROFlenergy capable 10 device, for example, the ET 200S. Explicit knowledge of
the PROFlenergy standards is not required the comfortable generation of the

PROFlenergy acknowledgement is performed by simple parameterization on the

auxiliary block. The response in the pause is applicative and freely programmable

by the user.

Note Answer data has to be provided within 10s by the user, otherwise the
10 controller will have the “Status” “Stateconflict 0x80B5”.

4.51 Program details to block FB817 ,,PE_I_DEV*“

Figure 4-4

DB817 ,idb_FB817_1"

FB817
,PE_l DEV"
BOOL —— RESET INDEX ——
DWORD —— ID CMD [—
BOOL —— VALID CMD_MODIFIER ——
ANY ——CMD_PARA NEW —— BOOL
ANY —DATA_ ERROR —— BOOL
ERRORRSP STATUS —— DWORD
Input parameters
Table 4-7
Parameters | Data type Initial value Description
RESET BOOL 0 Resets FB817
ID DWORD 100 Address of i-device, accept from
hardware configuration:
PN-IO -> Properties -> |-Device ->
Transfer Area -> Input Address
256pez = 100Hex
VALID BOOL 0 The answer data is available and can be
sent

PROFlenergy
1.2, Entry ID: 41986454
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Output parameters

Copyright © Siemens AG 2011 All rights reserved

Table 4-8
Parameters | Data type Initial value Description
INDEX INT 0 Data record number of PROFlenergy
record
CMD INT 0 Service RQ-ID according to PE standard:
e 01 Start_Pause
e 02 End_Pause
e 03 Query_Modes
e 04 PEM_Status
e 05 PE_ldentify
e 16 Query_Measurement
CMD_ INT 0 Modifier according to PROFlenergy
MODIFIER profile:
Query Mode
e 01: List energy saving modes
e 02: Get mode
Query_Measurement
e 01:Get_Measurement_List, get all
supported Measurement_IDs
e 02: Get_Measurement_Values
For all other commands: 0
NEW BOOL 0 New data available
ERROR BOOL 0 Command terminated with error
STATUS DWORD 0 Error information, see above
CMD_PARA | ANY 0 Parameter for:
(INOUT) e Get mode:
PE_mode_ID
e  Get measurement values:
List of Measurement_IDs
(one or more variables at once)
Maximum length: = 234Byte
DATA_ ANY 0 Pointer to data area that contains
ERRORRSP acknowledgement data.
(INOUT) Has to match with the pointer that is also
used for auxiliary blocks.

PROFlenergy
1.2, Entry ID: 41986454




Copyright © Siemens AG 2011 All rights reserved

4 Functional Mechanisms of this Application

4.6

Purpose

PROFlenergy

4.6 Functionality of the auxiliary blocks

Functionality of the auxiliary blocks

Together with FB817 they hide the PROFIenergy profile from the user.

The auxiliary blocks support the user to comfortably generate the response
message.

The user enters the response data (in plain text) in the input parameters of the
respective blocks.

The user does not have to know the structure of the response, meaning the
PROFlenergy standard.

FB817 and the auxiliary blocks are compatible. The parameters are simply
interconnected in parts.

Per PROFlenergy command there is an independent auxiliary block for a
positive response.

In addition, there is a joint block for the negative response.

1.2, Entry ID: 41986454 35
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4.6 Functionality of the auxiliary blocks

4.6.1

36

Brief description of the auxiliary blocks

Table 4-9
Block Name Function
FCO PE_Error_RSP Generates a negative response, if the
“Response with failure” requested command is not generally or
temporarily supported; irrespective of the
requested command
FC1 PE_Start_RSP Generates the response data to the
“Start Pause” "START_PAUSE" command. Returns the
energy-saving mode the device has
FC2 PE_End_RSP Generates the response data to the
“End Pause” "END_PAUSE" command.
FC3 PE_List_Modes_RSP Generates the response data to the
“Query Mode: "LIST_OF_ENERGY_SAVING_MODES"
List energy saving modes® command. The user transfers the IDs of the
supported energy-saving modes.
FC 4 PE_Get_Mode_RSP Generates the response data to the
“Query Mode: "GET_MODE" command. Supplies the
Get mode* times and performance or energy data of an
individual energy-saving mode
FC5 PE_PEM_Status_RSP Generates the response data to the
“PEM status” "PEM_STATUS" command
FC6 PE_ldentify RSP Generates the response data to the
“PE identify” "PE_IDENTIFY" command. The user
indicates what PROFlenergy commands
are supported.
FC7 PE_Measurement_List_RSP Generates the response data to the
“Query measurement” "GET_MEASUREMENT_LIST" command.
The user indicates what variable Ids
(measured values) are supported.
FC 8 PE_ Measurement_Value_RSP | Generates the response data to the
“Get measurement values” "GET_MEASUREMENT_VALUES"
command. The user returns the values of
the requested measured value(s).

PROFlenergy
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4.6.2 Interconnection of the auxiliary blocks

The following figure shows the general interconnection of the FB817 and its
auxiliary blocks.

Figure 4-5

User:

evaluation

and response

PROFlenergy
1.2, Entry ID: 41986454

|

FCO...FC8
PE-Auxiliary blocks

FB 817
PE_|_DEV
IN: ID
IN: RESET
OUT: CMD

OUT: CMD_MODIFIER
IN_OUT: CMD_PARA
OUT: INDEX

OUT: ERROR

OUT: STATUS

IN: VALID

OUT: NEW

IN_OUT: DATA_ERRORRSP
OUT: CMD

OUT: CMD_MODIFIER

IN: CMD_
specific_
parameter

OUT: ERROR
OUT: STATUS

IN_OUT: ACTIVATE

IN_OUT: VALID
IN: PE_I_DEV_NEW
IN_OUT: DATA_ERRORRSP
IN: CMD

IN: CMD_MODIFIER

4.6 Functionality of the auxiliary blocks

User

User
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4.6 Functionality of the auxiliary blocks

4.6.3

Input parameters

Joint parameters of the auxiliary blocks

Table 4-10
Parameters Data type Initial value Description

ACTIVATE BOOL 0 To be set by user.

(INOUT) Positive edge on the input causes
the block to copy the input
parameters into the
DATA_ERROR_RSP data area
Afterwards it is reset by the block.
Has to be set within 10s, once a
positive edge was detected on
NEW.

PE_I_DEV_NEW | BOOL 0 Has to be linked with the NEW
output parameter of FB817. The
block is only processed if "1" is
pending.

CMD INT 0 Has to be switched to the CMD
output parameter of the FB817.

CMD_MODIFIER | INT 0 Has to be switched to the
CMD_MODIFIER output parameter
of the FB817.

Output parameters
Table 4-11
Parameters Data type Initial value Description

DATA_ERRORRSP | ANY 0 Pointer on the data area where the

(INOUT) response data is stored. Identical
with the pointer for
DATA_ERRORRSP on FB817.
Contains the entire PROFlenergy
message. Minimum length should
be 244 byte.

VALID BOOL 1 ,1": No error

(INOUT) Set by the block.

Connected with the VALID input of
FB817.
ERROR BOOL "1": An error has occurred.
STATUS WORD ,0“ No error
“0x80B1”: Error with ANY
specification, for example, wrong
area

38
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Program details to block FC 0 “PE_Error_RSP”

“Response with failure”

Generates a negative response, if the requested command is not generally or

temporarily supported; irrespective of the requested command.

4.6 Functionality of the auxiliary blocks

Figure 4-6
failure
"PE_Error_RSP"
BOOL —EN
PE_I_DEV_
BOOL —[NEW
ERROR_
BYTE —{CODE
BOOL —Activate
ERROR~= BOOL
BOOL —VALID
STATUS-  WORD
DATA_
ANY _—_ERRORRSP ENO BOOL
Input parameters
Table 4-12
Parameters Data type Initial value Description
ERROR_CODE byte 0 Free error number

PROFlenergy
1.2, Entry ID: 41986454

39




Copyright © Siemens AG 2011 All rights reserved

4 Functional Mechanisms of this Application

4.6 Functionality of the auxiliary blocks

4.6.4

“Start Pause”

Program details to block FC 1 “PE_Start_RSP”

Generates the response to the "START_PAUSE" command. Returns the energy-
saving mode that the device has.

Figure 4-7
FC1
" PE_Start_nép 3
BOOL —{EN
FE_I_DEV_
BOOL —MEW
INT —CHD
PE_MODE_
BYTE =—ID
BOOL =—{Actiwvate
ERRORL. BOOL
BOOL =——VALID
STATUS.  WORD
DATA_
ANY =—{ERRORRSP ENOl. BOOL
Input parameters
Table 4-13
Parameters Data type | Initial value Description
PE_MODE_ID byte 0 PE mode the process has,
see Chapter 4.4

For different Pause_Times you can have different PE_Mode_|IDs.

40
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4.6.5 Program details to block FC 2 “PE_End_RSP”

“End Pause”
Generates the response to the "END_PAUSE" command.

Figure 4-8
FC2
PROFIeneE gy
End_ Pause
PE-Command Pesponse
"PE_End RSP"

BOOL —EH

PE_I DEV_
BOOL —HEW

INT —CHD
Time_to_
DWORD =—cparate
BOOL —Actiwvate
ERRORL- BOOL
BOOL —VALID
STATUS. WORD
DATA_
ANY — ERRORESP ENOL BOOL
Input parameters
Table 4-14
Parameters Data type Initial value Description
Time_to_Operate | DWORD 0 Time that is necessary to change

from the current mode to
"Ready_To_Operate".

See Chapter 4.4

PROFlenergy
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4.6 Functionality of the auxiliary blocks

4.6.6 Program details to block FC3 “PE_List_Modes_RSP”

“Query Mode: List energy saving modes*

Generates the answer to the "LIST_OF_ENERGY_SAVING_MODES" command.
The user transfers the IDs of the supported energy-saving modes.

Figure 4-9
"PE_Li-s;-t._:Hc;ae_s_RSE'”
BOOL —en
PE_I_DEV_
BOOL —new
INT —cwo
CMD_
INT —MODIFIER
Number
of _PE_
BYTE —iode_IDs
PE_Mode _
ANY —P
BOOL —activate
ERROR|—
BOOL —vaLiD BOOL
STATUS = WORD
DATA
ANY —ERRORRSP eno—- BOOL
Input parameters
Table 4-15
Parameters Data type Initial value Description
Number_of byte 0 Number of supported energy-saving
PE_Mode_lIds

Permitted value: 1 to 254

PE_MODE_ID | Any

Shows the area in which the "Mode
Ids" are stored.

Depending on the mode, a so called
"Mode ID" is assigned.

Permitted area: 1 to 254

42

PROFlenergy
1.2, Entry ID: 41986454



Copyright © Siemens AG 2011 All rights reserved

4 Functional Mechanisms of this Application

4.6 Functionality of the auxiliary blocks

4.6.7 Program details to block FC 4 “PE_Get_Mode_RSP”

“Query Mode: Get mode*

Generates the response to the "GET_MODE" command. Supplies the times and
performance or energy data of an individual energy-saving mode.

Figure 4-10

BOOL

BOOL
INT

INT

BYTE

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD

DWORD
BOOL
BOOL

ANY

Input parameters

FE~Lommanga Fes

"PE_Get_Hode

EN

PE_I_DEV_
HEW

CHD

CHD_
HODIFIER

PE_Mode_
I

Time min
Pause

Time_to_
Pause

Time_to_
Operate

Time_min
Length
of stay

Time_ max
length
of stay

Hode_
Power
Consumpti
on

Energy_
Consum_
to_Pause

Energy_
Consum
to_
operate
Activate

VALID

DATA_
ERRORRSE

REP"

ERROR

STATUS

ENO

— BOOL
— WORD

— BOOL

For a definition of the parameters see chapter 4.4

PROFlenergy
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4.6 Functionality of the auxiliary blocks

4.6.8 Program details to block FC 5 “PE_PEM_Status_RSP”

“PEM status”

Generates the response to the "PEM_STATUS" command.

Figure 4-11

BOOL

BOOL

INT

BYTE

BYTE

DWORD

DWORD

DWORD

DWORD

DWORD

BOOL
BOOL

ANY

Input parameters

FC5
PROFIenergy:
DPEM Star

PE-Command Responsze

“PE_PEM_Status_RSP*
EN

PE_I_DEV_
HEW

CHD

PE_MODE_
I Zource

PE_MODE_
In_
Destinati
=)o

Time_to_
Operate

Pemaining
_time _Tto_
dest

HMode_
Powe e
Consumpri
o

Energy
Cons_to_
dest

Energy_
Cons_to_
operate

Activace
ERROR
VALID
STATUS
DATA_

ERRORREP ENOD

—~ BOOL

— WORD

— BOOL

For a definition of the parameters see chapter 4.4
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4.6.9

“PE identify”

Generates the response to the "PE_IDENTIFY" command. The user indicates what
PROFlenergy commands are supported.

Figure 4-12
PE-Comnmand Response
"PE_Identify RSP"
BOOL —EN
PE_I DEV_
BOOL —NEW
INT —CHD
Start_
BOOL —{Pause
BOOL —-End_Pause
Query_
BOOL =—{lodes
PEM_
BOOL —Status
PE_
BOOL —Identify
Query_
Heasureme
BOOL —nt
—fActivate
BOOL ERRORL. BOOL
BOOL —d{WALID
STATUS = WORD
DATA_
ANY ~—{ERRORRSP ENO{~ BOOL

Input parameters

See chapter 4.4.6.

PROFlenergy
1.2, Entry ID: 41986454
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4 Functional Mechanisms of this Application

4.6 Functionality of the auxiliary blocks

4.6.10

“Query measurement”

Generates the response to the "GET_MEASUREMENT _LIST" command. The user
indicates what variable Ids (measured values) are supported.

Program details to block FC 7 “PE_Measurement_List_RSP”

Figure 4-13
'5 Command Response
"PE_Heasurement
List_RSP"
BOOL —En
PE_I_DEV_
BOOL  _Juew
INT —com
CHD_
INT —MODIFIER
BYTE —Count
Heasureme
ANY —{tit_Lizt
BOOL = Activate
errorl. BOOL
BOOL — VALID
sTatUs. WORD
DATA
ANY —| ERRORRST B0 BOOL
Input parameters
Table 4-16
Parameters Data type Initial value Description
Count byte 0 Number of supported measurement
IDs
Measurement_List | Any Pointer on the array with the
supported Measurement_|Ds.
Structure according to PROFlenergy
Profile, see chapter 4.4.7
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4 Functional Mechanisms of this Application

4.6.11

“Get measurement values”

Generates the response to the "GET_MEASUREMENT_VALUES" command. The
user returns the values of the requested measured value(s).

4.6 Functionality of the auxiliary blocks

Program details to block FC 8 “PE_Measurement_Value_RSP”

Figure 4-14
FC8
"PE Measurement
Value_ RSP"
BOOL —{E
PE I DEV_
BOOL —|uew
INT —cm
CHD_
INT —{MODIFIER
BYTE —Count
Heasurens
ANY —ht_Values
BOOL —ictivate
ERROE.  BOOL
BOOL —{VALID
STATUS = \WORD
DATA_
ANY —{ERRORRSP ENol- BOOL
Input parameters
Table 4-17
Parameters Data type Initial value Description
Count byte 0 Number of measurement_values

Measurement_Values | Any

Pointer on the array with the
Measurement_Values.

Set-up according to PROFlenergy
profile, see chapter 4.4.8

PROFlenergy
1.2, Entry ID: 41986454
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5 Configuration

5.1 Configuration of the CPU 315-2PN/DP “I-Device”

5

5.1

48

Configuration

At the moment, only the above listed controllers with i-device functionality can be
delivered. You can adjust and change the delivered sample program according to
your requirements and hardware configuration. The following chapters explain the
decisive steps of the hardware configuration. If you want to integrate PROFlenergy
blocks in existing software you can rename them.

Configuration of the CPU 315-2PN/DP “I-Device”

First of all, configure a normal station (controller) as required by you.

Figure 5-1

T2 HW Conlig - [iDevice (Configuration) - PE_IDEV_V3]

g station Edk Insert FLC View Options Window Hebp

=10| x|
=18 x|

DS e-2 %S| =0 db e B

Ethesnet(1} PROFINET J0-Systemn [100)

|

=ix
m T sia

[rofie: IS!er\dad E‘

B PROFIBUS DP
PROFBUS-PA
= PROFINET 10
) Additional Faeid Devices
= Drives
= _] Gateway
= ] HMI
= W0
= ] Network Componerts
= ] Preconhgued Staticns
= ) CPU N52PN/DP

=] Sermos
% ] Swatching devices
=l SIMATIC 300
B sMaTIC 400
= SIMATIC HMI Station
il SIMATIC PC Bsed Control 300/400
B SIMATIC PC Station

&0
Siot| [| Modue | des e Fomwware | MP1_. | ladde. | Oadd. |
1
2 CPU 315-2PN/DP BES7 315-2EH14-04B0 V3.2 2
X7 || maor 2 E
& WA T
A ] A o
A2 ] Aw2 ET7d
4
0
il

Press Fl to get Help.

PROFlenergy
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5 Configuration

PROFlenergy

5.1 Configuration of the CPU 315-2PN/DP “I-Device”

Afterwards, define this station as i-device. For this purpose, open the properties of
the PN-IO interface. Enable the “I-device mode” in the i-Device tab. Click on the
Button “New...” to open the Dialog “Transfer Area Properties”.

Figure 5-2
Media Redundancy | Time-of-Day Synchronization | Options | | Higherlevel PN pattner: 10 controller
General | Addesses |  PROFINET 1Deviee | Synchionization Shot: B
Subslot 000
PHEeler assignment for the PN interface and its ports on the higher-evel I0-controller A T
I~ Opeate as higherlevel shared device
- Locak I-device
Station number: 1500 Diagnostic address: Tensleracatps:  [Apploation =] o0 |
Transfer area: Address type: Input ~
Submo... | T | address | O address | Isochr... | Comment ks e [ Output
1000 Application  256.256 No Start: ‘“ )Start:
Length: 1 Length:
Process image: <] | | Process image: >
-1/
4 | » Modules / submodues: |
Output address: Input address:
New.. | [ Dpar. Delete
Comment: = |
0K Cancel Help
Lot |t

Parameterize the input and output areas for the data exchange between 10
controller and i-device through “Transfer area” and “New...”. You need the
Diagnosic Address “256” as “ID” for the FB parameterization. Close each of these
dialogs with “OK” and save and compile the hardware configuration.

You need a GSD file, to be able to parameterize the i-device in the higher-lever
controller. You can create it through the main menu
Options -> Create GSD File for I-Device..

Figure 5-3
x
I-device: | CPU 315:2PN/DP/PN-ID-iDevice =]
Identifier for generic |-device: |PHAD-iDevice
Catalog comment: ,:_I

GSD file: GSDMLV2 25-HSiemens-PraConf_PM-I0---Device-201 00908172924 xml

[Creste | [TI
Close |

Expot |

With “Install”, the created GSD file is entered in the hardware catalog under
“PROFINET 10” — “Preconfigured Stations”.

1.2, Entry ID: 41986454 49
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5 Configuration

5.1 Configuration of the CPU 315-2PN/DP “I-Device”

Hinweis Assign an meaningful name to identify the preconfigured station fast and

unambiguously!

Figure 5-4
Bl x|
End: | atlaj
Brofile: |Standard j

=52 PROFINET 10

(] Drives
- Gateway
& HMI

= 170

il SIMATIC 400

FROFIBUS DP
; PROFIBUS-PA

-{_1 Additional Field Devices

etwork Compone
=-{_1 Preconfigured Stations

=-(1 CPU 315-2PN/D
T3 PN-10--i-D

SIMATIC HMI Station
3] SIMATIC PC Based Control 300/400
-8, SIMATIC PC Station

BES7 315-2EH14.08B0 %,
SIEMENS 2
GSDMLV2 25-#Siemens-PreConf_PN-10-i-D
evice-20100908-172924.xml

| [
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5 Configuration

5.2 Configuration of the CPU 317-2PN/DP “lO controller”

The station with the CPU317-2PN/DP as 10 controller can also be created as
usual. Drag the i-device just like a normal 10 device from the hardware catalog to

your PROFINET line.

5.2 Configuration of the CPU 317-2PN/DP “IO controller”

Figure 5-5
[IHw Config - [Controller (Configuration) -- PE_IDEY_V¥3] =10/ x|
@ Station Edit Insert PLC Wiew Options Window Help -8 %]
DBe-R % & 2e b Da 8 v
(=0 | Hl—one———————olx
- Find: nﬂuﬂ
2 [§] CPU 317-2PN/DP
o MB/DP Ethemel(1): PE_Etherne (100) o | -
x2 PN-0-Controller v [ 3¢ PROFIBUS DP
X2P1R || Poit7 288 PROFIBUS-PA
X2P28 Poit 2

<

B

Slot

0
216060

R

NIFIR

NEFER

|| (1) PNID-iDevice

Order number | | address | @ address | Diagnostic address: Comment |
™
FPNAO—~-Device | ) 256 2567
T
At
FtE

Press F1 to get Help.

=4 PROFINET 10
(22 Additional Field Devices
{2 Drives
{2 Gateway
w0 HMI
=10
{2 Network Components
=] Preconfigured Stations
(2 CPU 315:2PN/DP

- Sensars
-] Switching devices
@[ SIMATIC 300
@l SIMATIC 400
-2 SIMATIC HMI Station
@[ SIMATIC PC Based Control 300/400
B, SIMATIC PC Station

BES7 315-2EH14-04B0 =

SIEMENS A
GSDML-2.25-#Siemens-PreConf_PN-10-iD

| evice-20100908-172924.xml

[ 4

- Make sure never to change the name!

After saving and compiling, the hardware configuration is completed.

Here, you can also see the diagnostic address “256” for the FB parameterization.

PROFlenergy
1.2, Entry ID: 41986454
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5 Configuration

5.3 Configuration of the PROFlenergy programs

5.3 Configuration of the PROFlenergy programs
Figure 5-6

23 PE_IDEY_¥3 -- C:\Programme’, Siemens",SH

=[] Controller
= [ cPu 317-2PN/DP
=-{sx) Controller
(@] Sources
[TH Blocks
= iDevice
=-[§ cPu 3152PN/DP
=-{z1) PE_I_DEV
(@] Sources
{3 Blocks
L SIMATIC HMI-Station

1
1)

F
K

In both controllers, 10 controller and i-device, all PROFlenergy functions are each
combined in the FB 10 “Green IT”. Here, once again for reasons of clarity, the
parameterization and interconnection of the most important blocks.

PROFlenergy
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5 Configuration

5.3 Configuration of the PROFlenergy programs

5.3.1 10 controller

You can either use FB815 “PE_START_END” or FB816 “PE_CMD” in the 10

controller, depending on the complexity of your task.

FB815 “PE_START_END”
CALL "PE_START_END", "idb_PE_START_END"

START :=M100.0

END -=M100.1

ID :=DW#16#8100
PAUSE_TIME =T#10S
VALID :=M100.2
BUSY :=M110.0
ERROR -=M110.1
STATUS -=MD128
PE_MODE_ID -=MB111

In the simplest case you set “START” to “1”.

FB816 “PE_CMD”:
CALL "PE_CMD", "idb_PE_CMD_1"

REQ :=M220.0
ID :=DW#16#8100
CMD :=MB222
CMD_MODIFIER =MB224
CMD_PARA :=MD240
CMD_PARA_LEN =MW226
VALID :=M220.2
BUSY :=M220.1
ERROR :=M220.3
STATUS :=MD228

RESPONSE_DATA  :=P#DB400.DBX0.0 BYTE 244

Pause time “CMD_PARA”
PAUSE_START “CMD” =

PROFlenergy
1.2, Entry ID: 41986454

= “10000" ms, “CMD_PARA LEN" =“4” and
“1”. With “REQ” = 1 the data record will be transferred.
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5 Configuration

5.3 Configuration of the PROFlenergy programs

5.3.2 I-device

The parameters marked in BLUE between the FB817 and the auxiliary blocks are
directly interconnected, as already described earlier.

FB817 “PE_|_DEV”
CALL "PE_|_DEV","PE_|_DEV_ DI"

RESET =M1.0

ID :=DW#16#100

VALID :=M1.3

INDEX :="Commando_received_DB".INDEX

CMD :="Commando_received DB".CMD
CMD_MODIFIER :="Commando_received_DB".CMD_MODIFIER
NEW =M1.1

ERROR =M1.2

STATUS :=MD2

CMD_PARA :=P#DB2.DBX6.0 BYTE 234

DATA ERRORRSP :="DATA_ERRORRSP_DB".DATA ERRORRSP

Evaluate the “CMD” = 1 “PAUSE_START” command and the pause time in
“CMD_PARA”.

FC1 “Start Pause”
CALL "PE_Start RSP"

PE_I_DEV_NEW =M1.1

CMD :="Commando_received DB".CMD
PE_Mode_ID :=MB36

ERROR :=M6.3

STATUS =MW10

Activate :=M6.2

VALID =M1.3

DATA ERORRRSP  :="DATA_ERRORRSP_DB".DATA ERRORRSP

As a response to CMD = 1 “START_PAUSE” now set PE_ MODE_ID to “1” or “2”
(for a short or long pause) and the M 6.2 “ACTIVATE” flag within 10 seconds.

PROFlenergy
54 1.2, Entry ID: 41986454



5 Configuration

5.3 Configuration of the PROFlenergy programs

FB10 “GreenlIT” controller

In network 1 the address (ID) is entered as default for the FB815 and the FB816.
Parameterization and operation of the blocks is always performed through the
corresponding instance data blocks. It is easiest to handle through the prepared
variable tables.

Figure 5-7

=10l

iF File Edt Insert PLC Debug Yiew Options Window Help &=l

Deed& | =is - |chdalo|=a| KO EHEE OE L k|

ST

Network 1: Title: |
Commsnt : _
L DiW#16$8100
T "idb FB&15".ID DES15.DEDZ
T “idbiE‘B816“.ID DBE81le.DEDZ
-Progra... Ik ‘I I _,ILI

Copyright © Siemens AG 2011 All rights reserved

ﬁl [ALAlmms TEmor A Zinfo A 3 Cioss-ieferences A 4: Address info. A S Modify A E: Diagnostics
Press F1 ko get Help, D [offline |abs <52 [Mw3 Ln13 Insert [z
The FB815 is called in network 2 for the i-device.
Figure 5-8
% LAD,/STL/FBD - [FB10 -- "GreenIT" — PE_IDEY¥_¥3}Controller\,CPU 317-2PN/DP...} o [ 4]
3 File Edit Insert PLC Debug Wiew Options Window Help =] x|

D@l F BRs oot K [OEEHF DL = (8

il { [contents ¢©f: 'Environment'Interface’
B New netw B
+I- 43 FB biocks Network 2: Title:
{3 FC blacks
B8 5FB black Comment :
+]-[g3 SFC block
il rultiple ir
W Libraries
CALL "PE_STRRT END" , "idb FBS15" FEE1S / DB81S -
START =
END =
ID I=
FPRUSE_TIME:=
VALID =
BUSY =
ERROR =
STATUS =
PE_MODE_ID:=
O "idbiE'Bgl.B”.ERROR DEE15.DBX10.2
JC OK01
L “idb_EBSlS“.STATUS DER1S5.DEDLZ
mim T "STATUS FES15" MD106
Bl | oxo1l: wor 0
HjF’mgra Ik LI_I _,lLI

ﬂ‘ll A AlmIml, TEror A Zinfe A 3 Cross-ieferences A 4 Address info, A BModfy A B Diagnostics A
¥
Press F1 to get Help, 2 [offline labs <52 |Mw3 Ln13 Insert 4

PROFlenergy
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5 Configuration

5.3 Configuration of the PROFlenergy programs

56

The FB816 is called in network 3.

Figure 5-9
_10] x|
{3 Fle Edt Insert PLC Debug View Options Window Help _|5|5|
Dw2-E|& 5 =8| | ¢h|[a|®% e s ! [OE] 3 0 5 5| W]
2l | |Contents of: '"Environmenth Interface’ ‘
B e misty -]
(€3 5FB block]
(L5 SFC block [CennI=E
- filll Muliple i
- Libraries
CALL "PE CMD" , "idb FBS18" FE&lG / DB&16G
REQ =
ID =
CMD =
CMD_ MODIFIER :=
CMD_PRRA =P#M 240.0 BYTE 16
CMD PRRA LEM :=
VALID =
BUSY = [
ERROR =
STATUS =
RESPONSE_DRTA:=P#DB400.DBX0.0 BYTE 244
BN "idb FE816" _ERROR
JC QK02
L "idb7F5816" . 3TATUS
T "STATUS FBS16"
i -
A | okoz: wor 0
-Prngla IEE 4 _.lLI

7"1|M|4|>|N|\ 1:Emor A Znfo A

% Crossreferences A 4 Address info. A E: Modify

E: Diaghostics ]\ 7: Comparizc

Press F1 to get Help.

=2 [offline [abs <52 [Mw3 Ln13

Insert [ v

If there is an error "ERROR=1" after the block call, the STATUS is temporarily

stored in a buffer.

The result of the request is stored in the DB400 “RESPONSE_DATA”. The
requested data is entered from data byte 10. Structure and interpretation of this
data area depends on the job.

See Chapter 4.3.

It is easier to read the structure through the corresponding variable table. For some
sample jobs variable tables are prepared (VAT).

PROFlenergy
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5 Configuration

5.3 Configuration of the PROFlenergy programs

The FB815 can easily be operated through the “VAT_PE_START_END?” variable
table. Further down, in chapter 8.3, other variable tables and their operation is

explained.

Figure 5-10
VAT ART_END —— 1l 317- ONLINE N [=] |
Address Symbol Displary format| Status value [ Modity vaiue |

1i Start_Pause / End_Pause with FB 815 "PE_START_END"
I Start_Pause

DBS15DBX 00 “ido_FBS15"START BOOL

JfEnd_Pause

-Dnlm ml-qlcp ml.h w Ml-‘l

'DBB15DBX 0.4 “idb_FB815" END BOOL Wl tsise
Jf DiagnosticAddress PROFlenergy-Device - o
~ DBSISDED 2 ‘idb_FB815°ID HEX DWi1 6200008100
e | _ DWFIGFO000S100
_ DBSISDBD 6 ‘idb_FBS15"PAUSE_TME  DEC L#10000 L#10000
11 J1 walid
12| DB815DBX 100 “idb_FBS15" VALD BOOL
13 IThusy -
14| |DBS15DBX 101 “idb_FB815"BUSY BOOL
L e |
16| |DB815DBX 102 "ido_FBS15" ERROR BOOL
F il 1 Status .
18| DB815DBD 12 “idb_FB815" STATUS HEX
18|  sPE_MODE_D '
20| ©DB815DBB 16 “idb_FBS15"'PE_MODE_ID  HEX B#16201
22] mD 108 "STATUS_FBS15" HEX DW#16#00000000  DV#16£00000000
23

Here, you see the default address (8100) and the variable command:

START: start command bit for pause. The rising edge is evaluated.

END: end command bit for pause. The rising edge is evaluated.

PAUSE_TIME: The value must be bigger or equal to the minimum pause time of
the PROFlenergy device. Here, 10 seconds each (measured in
milliseconds).

Tip: If the display format in the variable table is reset to TIME, then the value can be
entered directly, for example, in minutes.
T#10S, value range:: T#IMS to T#24D20H31M23S647MS.

Tip

PROFlenergy
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5 Configuration

5.3 Configuration of the PROFlenergy programs

FB10 “GreeniIT” i-device

58

The auxiliary blocks FCO to FC8 are called in network 2 for the FB817. Since FCs
have no instance data block, the parameterization is performed through flags here.

" Hirogem.. [BE=calar

KT

DATA _ERRORRSP:="DATA ERRORRSP_DE".DATA ERRORRSP

CALL "DPE_Start_RED"
PE_I_DEV_NEW :="NEW"

CMD "Commando_received DE".CMD
PE_MODE_ID  :="PE Mode ID"

ERROR 1=MA. 3

STATUS =Mwlo

Activate :="FCl_ACTIVATE"

VALID (="VALID"

DATA_ERRORREP:="DATA ERRORREP_DE".DATA ERRORREP

CALL "PE_End RSE"
PE_I DEV_NEW
CMD
Time_to_operate
ERROR

STATUS
Activate FCZ2_ACTIVATE"
WALID VALID"

DATA_ERRORREP DATA _ERRORRSD_DE".DATA ERRORRED

Figure 5-11
L/FBD - [FB10 -- "GreenlIT" -- PE_IDEY_V: L i [=] 54|
3 File Edt Insert FLC Dshug Wiew Options ‘Window Help == x|
DE:HE( L B@e|o o |(tdallal®e] < D L # 0L 28]
= I |Contents Of: 'Environment'Interface’ |
B Wew network : B
i . .
o1 Feblocks Hetwork 2: Title:
[ £ FC blocks e
(g3 SFB blocks
g3 SFC blocks L]
A kele s CALL "PE_Errer RED" FcO
& Libraries e i
PE_I_DEV _NEW :="NEW" Ml.1
ERROR_CODE : =MB7
ERROR i=M6. 1
STATUS :=MWa
Activate :=M6.0
VALID (="VALID" MI1.3

P#DB1.DEX0.0

FCl

ML
DEZ.DBWZ2
MB36

M6.2
MI.3
P#DEL. DEX0. 0

FC2
M1.1
DEBEZ.DBWZ

ME&. 4
M1.3
P#DEL.DEX0. 0

™ |

§‘I|¢|<|>|H|\ TEmor  p 2lnfo A

3 Crossizferences . % Addessinio J. GModly B Disgnostios

A

7 Comparson 7

Press F1 ko get Help,

@ |offine [abs <52 |

Insert |

A
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5 Configuration

5.3 Configuration of the PROFlenergy programs

The FB817 is called in network 3. In the event of an error, the STATUS is also

saved in a buffer.

Figure 5-12
HHLAD/STL/FBD - [FB10 -- “GreenIT" -- PE_IDEY_Y3\iDevice',CPL 315-2PN/DI -[al x|
£ Fle Edk Insert PLC Debug Wiew Options Window Help =] x|
D@ W& % 2io o|thea| 2o <) O e # 0 F s =
BE I |Content5 of: "Environment\Interface’ |
I New et i B
{g3 FC blocks
{E8 5FB block Comment :
{E SFC block
o fll teiple i
H brares CRLL "PE I DEV" , "PE_I_DEV_ DI" FEB17 / DBEHLT
RESET 1=M1.0
D c=DW#l6#100
VALID ="VALID" M1.3
INDEX ="Commando_received DB".INDEX DBZ .DBWO
CMD ="Commando_received DB".CMD DBZ .DBWZ
CMD_MCDIFIER :="Commando_ receiwed DB".CMD MODIFIER DBZ .DEW4
NEW ="NEW" M1.1
ERRCR 1=Ml.2
STATUS :=MDZ
CMD_PARA :=P#DBZ.DBX6.0 BYTE 234
DATA ERRORRSP:="DATA ERRORRSP DE".DATA ERRORRSP P#DB1.DBX0.0
AN "PE_I_DEV__DI".ERROR DBB17.DB¥14.1
Jc olk01 _|
L "PE_I_DEV__ DI".STATUS DBE17.DEDL1A
| {LI T mp 10z
E ok01l: NOP D
BiFegs. [ |, _,lll
§‘I X1 KT 2 = N % Crossaeferences n 4 Address info. A SMody A GDiagnostics A 7 Comparison  J
Press F1 ko get Help, @ [offline |abs <52 | [trsert ch | i

The block was directly parameterized, analog to the auxiliary blocks. The result of
the request is stored in the DB1 “DATA_ERRORRSP_DB”. The requested data is

entered from data byte 10. Structure and interpretation of this data area depends

on the job.
See chapter 4.4

PROFlenergy
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5 Configuration

5.3 Configuration of the PROFlenergy programs

It is easier to read the structure through the corresponding variable table. For some
sample jobs variable tables are prepared (VAT).

The “operation” is performed through the corresponding auxiliary blocks and the
“PROFlenergy_|_Dev” variable table. Further explanations regarding the operation
can be found in chapter XYZ further down.

Figure 5-13

=

(]

F*PROFIenergy_I_DEY -- @PE_IDEY_¥3\iDevice\CPU 315-2PN/DP\PE

Address Symibol

| Display formet | Stetus value

HENEEEEEE

17

SEEEREERPPEEEEREEEEEEL

I

| FB-Status

| IRESET
M 10 BOOL ™
= L
M 11 e BOOL P
NERROR
W o1z BOOL ) taise
ISTATUS
MO 2 HEX DV B£00000000)
”.f,Emmm;
| NDEX.
 0B208W 0 | “Commando_received_DE" INDEX HEX VW E#E0A0
{2
'DB20BW 2 | "Commando_received_DE".CMD DEC 1
| ICMD_MODIFIER
|DB2DBW 4 "Commando_received_DB" CMD_MODIFER DEC 0
| HICMD_PARA: ANY-Typ im DB2
. DE2DED & DEC L#10000
.-H
 DB10BE 10 "DATA_ERRORRSP_DE" DATA_ERRORRSP[10] HEX
DB1DEE 11 "DATA_ERRORRSP_DB" DATA_ERRORRSP[11] HEX
DBt 08D 10 DEC
-I.RSP.BeretﬂeJung
IVALID (nach der Bearbetung manuel ricksetzen)
M 13 "VALID" BOOL 1 raise

— (O] x|
| Modity value -]
L#0
L#854
=l
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6 Installation

6.1 Installation of the hardware

6 Installation

6.1 Installation of the hardware

The figure below shows the hardware setup of the application:

Figure 6-1

SIMATIC SIMATIC
S7-300 $7-300

110/
230VAC

24VDC

PROFINET

Field PG &%

Note The setup guidelines /3/ for SIMATIC S7 always have to be observed.
For the SIMATIC S7 CPU, you need a MMC memory card each.

CAUTION Please make sure to have the right setting of the selector switch for the for
multi-range power supply.

6.2 Installing the software

For the configuration of the i-device STEP 7 Version 5.5 is required together with
the hardware support package, HSP, for the CPU with firmware 3.2. Please install
it according to the installation instruction included in delivery. Additional software
packages or settings especially for PROFlenergy are not necessary.

Install the current WinCC flexible Version 2008, if the operation is to be performed
through a panel or the respective runtime. This is optional. PROFlenergy is
irrespective of WinCC flexible.

The following blocks and the corresponding SFBs are necessary for the integration
of PROFlenergy:

PROFlenergy
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6 Installation

6.3 Installing

6.3

62

the application software

e FB 815 “PE_START_END”
e FB 816 “PE_CMD”
e FB817 “PE_I_DEV”

All blocks can be found in the STEP 7 project of the application example. All blocks
included in delivery can be copied in a user-specific project and if desired they can
be renamed. All PROFlenergy blocks can be used license free.

Installing the application software

Download the application project from the Service & Support portal. The link on the
respective page can be found at the beginning of this document. Copy the project,
(STEP 7 archive in ZIP format) onto the configuration computer (SIMATIC Field
PG) and open it in the SIMATIC Manager through the File -> Retrieving..
menu

PROFlenergy
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7 Startup of the Application

7

Startup of the Application

7.1 Preparation

71 Preparation
Table 7-1
No. Instruction Comment
1 Please make sure that the hardware structure and hardware
configuration are compatible.
2 Check the power supply settings. Switch on the system. Observe all necessary regulations
and safety specifications.
Download the current firmware for the CPU from our Service | Note the corresponding manuals
& Support portal and to update the modules, if necessary. and attached instructions.
3 Connect the SIMATIC Field PG with the system and set the | They can be found, among others,
correct interface with the “Set PG/PC interface...” function. in the main menu under “Options”.
7.2 Commissioning
Table 7-2
No. Instruction Comment
1 Assign the device name and IP addresses for the stations: Use the functions in the hardware
S7-CPU 317: X2: PN-10: configuration under
Name: PN-IO--Controller, IP addr.: 192.168.1.100 Target system ->
S7-CPU 315: X2: PN-IO: Ethernet:
Name: PN-IO--i-Device, IP addr.: 192.168.1.101 -edit Ethernet station
and
- assign device name

2 Download the hardware configuration into the CPU

3 Download the user program into the CPU

4 Make sure that the i-device name in the hardware

configuration of the controller was not changed.

5 If you have WinCC flexible, now open the SIMATIC HMI

station and the WinCC flexible project.

6 If you do not have a panel, you can start runtime directly. Through Project ->
Generator -> Start
runtime

7 If you have a panel, set “Ethernet” and IP address: Through Control Panel ->

192.168.1.103 Transfer”-> Advanced ->
LAN
8 Set the panel to “Transfer” and load the project from PG to
the panel

PROFlenergy
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8.1 Overview

8
8.1

8.2
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Operating the Application

Overview

There are 3 options to operate the plant:
e HMI panel

e  HMI runtime (identical with the panel)
e Variable table in STEP 7

There are no functional differences, only the way to set control bits differs. In a real
application, the respective control bits would be set by a time or event-controlled
program.

Operation with HMI

HMI runtime and a real panel do not differ in the operation. After start-up you can
change between German and English in the start screen or exit the HMI interface
with “Exit Runtime”. Click to the Button “Next” to go to the first PROFlenergy
screen.

Figure 8-1
Home
[Siewiens [0
PROFIenergy with SIMATIC S7-300 and I-Device
PROFIenergy with SIMATIC S7-300 and I-Device PROFIenergy with SIMATIC S7-300 and I-Device PROFIenergy with SIMATIC S7-300 and I-Device
Controler T o015 PE_START_END Tooice Gontroller | FB9I6 PE_OVD "Start_Pousc”/ "EndPse” [ evice Gontroller | FBB16 PE_CVD "Query modos - Got mode” e
[oer] oo Joo | oo rmme ==t R [ SO e A
[ 10000 PaseTime || [T 10000 PauseTime Ij :;wml —
O = O asSes 1 @0 | [T emen@DD) —
[ oooo0oen STATUS lﬁ Time to Operate (CVMD 2) W Time r—mz
2 Time o Operste (D2) -}
reumt [ bz | |
o 0| = k| 3 | £
FB815 FB816 FB816
Start & End CMD 1 &2 CMD 3

From the first “FB815” screen you can go to the start screen again, or you can go
directly to one of the operating screens with the corresponding buttons. The used
parameters on the different sides address the same parameter of the blocks.
However, they are sometimes interpreted differently (depending on command). By
changing the screen, some CMD parameters are assigned accordingly.

PROFlenergy
1.2, Entry ID: 41986454



Copyright © Siemens AG 2011 All rights reserved

8 Operating the Application

8.2 Operation with HMI

Detailed information to the individual screens can be found in the next chapters.

First of all, make sure that the “Valid” parameter is reset. On a FB816 screen click
the green “Valid” button to reset the parameter.

Scenarios

The following applications are explained in detail in the next chapters:

FB815 PE_START_END:
Pause_Start and Pause_End with FB815

FB816 PE_CMD “START / END”:
Pause_Start and Pause_End with FB816

FB816 PE_CMD “Query modes — Get mode”:
Reading of PROFlenergy parameter with FB816

PROFlenergy
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Scenario FB815 “PE_START_END”

This scenario shows how a pause can easily be started or ended with the FB815.

Figure 8-2

PROFIenergy with SIMATIC S7-300 and I-Device

Controller
START EMD ‘ WD
I 10000 Pause Time

(::) FBS15
BUSY
| 00000000 STATUS

[ FES16
el CMD 12

i FBE15 PE_START_END

i-Device

| 1 CMD |START PAILSE
| 10000 Pause Time

Oosz
CMC arrived

FBE816
CMD 3

Assignment of the signals:

Table 8-1
HMI Parameters

Controller

CMD START FB815 START

CMD END FB815 END

Pause Time FB815 PAUSE_TIME

FB815 BUSY FB815 BUSY, new command sent and not
yet answered

STATUS FB815 STATUS, if ERROR = 1, copied to
MD106

I-device

CMD FB817 CMD, with text list for plain text
display

Pause Time FB817 CMD_PARA,
DB2 “Commando_received_DB*“ DBDS,
CMD specific DB structure

New CMD arrived FB817 NEW, new command arrived and
not yet answered

PROFlenergy
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Operating steps:
Table 8-2

8.2 Operation with HMI

No.

Instruction

Comment

1

Controller:
Enter a pause time of, e.g. 10000 ms.

If the minimum pause time is not
reached, the i-device will not
participate in the pause. For the i-
device the “Time min pause”
parameter can be freely defined
and is requested in scenario 3.

The FB815 provides a simpler form for PAUSE_START and
PAUSE_END. The answer is identical with the response to
the commands CMD=1 or CMD=2 of FB816 and is
explained in more detail there.

2 Controller: The “PAUSE_START” command
Click the "START" button. is sent to the i-device.
3 | device: The command can be answered
The “PAUSE_START” (CMD=1) command, within 10 seconds. For this
the “Pause Time” (10000) and scenario just wait 10 seconds,
“NEW CMD arrived” is displayed. please.
These 10 seconds are not
identical with the parameterizable
“Pause_Time”!
4 Controller: The commands waits 10 seconds
“FB815 BUSY” is displayed for an answer
5 | device:
After 10 seconds without an answer, “NEW” is reset.
6 Controller: After 10 seconds without an
After 10 seconds without an answer “BUSY” is reset and answer the FB generates an error.
“STATUS’ displays the error code. h;\thg'll'EEI'ITJOSR paramdeter is set,
; - e the is saved in a memory
PROFIenergy wllth SIMATIC S7-300 and I-Device double word (MD1086).
Controller | FB815 PE_START_END i-Device
END | CvD [ 1 VD [START PAUSE
IW Pause Time 10000 Pause Time
| bEsossoz | STATUS
Home obip | ops
7 Controller: Overwrite the value with “0”. Do
Reset the error code. not forget to complete value
entries with “Return”
8 Controller: The “PAUSE_END” command is
Click the "END" button. sent to the i-device.
9 | device: If no answer is sent, the responses
The “PAUSE_END” (CMD=2) command, of the system are identical to
and “NEW CMD arrived” is displayed. CMD=1.
10 | Controller: You can send the answers for the

FB815 from the “FB816 CMD %’
side.

PROFlenergy
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8.2.2
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Scenario FB816 PE_CMD “START / END”:

Of course, you can also send the "PAUSE_START” and “PAUSE_END”
commands with the open command interface of the FB816.

Figure 8-3

PROFIenergy with SIMATIC S7-300 and I-Device

or
HAgHEHE  Time o Operate (CVMD 2)

Redquest | PE command

H

FB816 PE_CMD "Start_Pause" / "End_Pause"

Controller i-Device
I 1 CMG I 1 CMD START PALISE
| 10000 CMD_PARA (Pause Time) | 10000 Pause Time
4 PARA_|LEM
— Qi
s100 1D CMD arrived
| 1 PEMode ID (CMD 1) | 1 PE Mode ID (CMD 1)

or

|###### Tirme
| 2 Time to Operate (CMD 2)

Response | Response
Pause Start]  Pause End

Walid |

FBS1S FBS16 |
Start_End CMD 3
Assignment of the signals:
Table 8-3
HMI Parameters
Controller
CMD FB816 CMD
CMD_PARA FB816 CMD_PARA, MD240 interpreted as
PAUSE_TIME here
PARA_LEN FB816 CMD_PARA_LEN
ID FB816 ID, here preassigned with the address of
the i-device.
PE Mode ID FB816 RESPONSE_DATA, DB400.DBB10

here interpreted as PE Mode ID for CMD=1

Time to Operate

FB816 RESPONSE_DATA, DB400.DBD10
here interpreted as Time_to_Operate for
CMD=2

The RESPONSE_DATA data area is used
differently, depending on the command. If the
content of the DBD can no longer be
interpreted, ### will be displayed.

Request — PE command

FB816 REQ, starts the block processing.

PROFlenergy
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8.2 Operation with HMI

HMI Parameters
I-Device
CMD FB817 CMD, with text list for plain text display
Pause Time FB817 CMD_PARA,

DB2 “Command_received_DB" DBDS,
CMD specific DB structure

New CMD arrived

FB817 NEW, new command arrived and not yet
answered

PE Mode ID

FB817 DATA_ERRORRSP, DB1.DBB10 here
interpreted as “PE mode ID”, as answer for
CMD=1

Time

FB817 DATA_ERRORRSP, DB1.DBB10 here
interpreted as “Time to operate”, as answer for
CMD=2. The value is assigned through the next
parameter.

PE_Mode_ID

FC1 PE_MODE_ID, this input parameter is
copied from FC1 into the DATA_ERRORRSP
area of FB817 (Parameter PE_Mode_ID, see
above). The value indicates the PE Mode of the
PE-Device. Select the PE_Mode_ID scaled to
the pause duration for example. Later on you
can set specific Measurement Values for every
Mode (see ,Query modes — Get Mode“ below).

Time to Operate

FC2 “Time_to_operate”, this input parameter is
copied from FC2 into the DATA_ERRORRSP
area of FB817 (Parameter Time, see above).
The value indicates the period until the i-device
is fully ready to operate.

Response Pause Start

FC1 Activate, sends the “Pause started”
response. The FC1 provides the parameters of
the FB817 and starts the block. Pressing the
button sets the bit, releasing it resets it again.

Response Pause End

FC2 Activate, sends the “Pause ended”
response. The FC2 provides the parameter of
the FB817 (see above) and starts the block.
Pressing the button sets the bit, releasing it
resets it again.

Valid

FC1, FC2 VALID, data successfully transferred
to FB817

FB817 VALID, data sent to controller.

Button turns green with VALID=1 and as a
result has to be reset by the user (pressing the
button).

PROFlenergy
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8.2 Operation with HMI

Operating steps:
Table 8-4

No.

Instruction

Comment

1

Controller:

Once the screen has been selected, the input fields are
assigned as follows:

CMD = 1: PAUSE_START command
CMD_PARA=10000 ms: PAUSE_TIME:
PARA_LEN=4: Double word for PAUSE_TIME

The ID is preassigned. The
values of the other parameters
depend on the previous
commands.

2 Controller: Displaying BUSY and the error

For PAUSE_START click the “Request” button. code was avoided for reasons of
space, the response is identical
with that of FB815
(see Table 4-3).

3 | device: The monitoring time of 10
CMD and PAUSE_TIME is updated seconds also applies here (not
“NEW CMD arrived” shows Green for 10 seconds identical with PAUSE_TIME).

4 | device: Through the FC1 the FB817 is
Answer the request by clicking “Response Pause Start’ supplied and started.

5 I-device: “Valid” turns green and shows
The “01” PROFlenergy-Mode is entered in “PE Mode ID” as | that the answer was sent.
feedback.

6 Controller:

On the controller, the PROFlenergy mode of the i-device is
displayed in “PE Mode ID”.

7 I-device:

Before you continue, click the “Valid” button to reset it.

8 Controller: Complete the entry with “Return”.
Change the CMD to “2”, meaning the “PAUSE_END’ The other parameters are not
command. relevant.

Send the command with “Request”.

9 I-device:

The new command is displayed with CMD=2 and “NEW
CMD arrived”.

10 |-device: “Time to Operate” is a parameter
Enter the time the i-device requires to be fully ready to of the FC2 that is copied in the
operate, in the “Time to Operate” parameter. response data area of the FB817
Answer the command with “Response Pause End”. g‘)?rr]?n;:r;e ) with the start of the
The “Time to Operate” is now also displayed in “Time”. '

11 Controller: The response data area is
The “Time to Operate” is now displayed as feedback inthe | updated with BUSY=0 and
response data area, instead of “PE Mode ID” for command ERROR=0.

o
12 |-device:
Reset “Valid” again.
PROFlenergy
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8.2.3

PROFlenergy

8.2 Operation with HMI

Scenario FB816 PE_CMD “Query modes — Get mode”:

The PROFlenergy parameters of the i-device are requested as an example for the

other PROFlenergy commands.

Figure 8-4

PROFIenergy with SIMATIC S7-300 and I-Device

Controller

| 3 CMD
| 2 Modifier

I 1 PARAMETER
I 1 LENGHT

i FB816 PE_CMD "Query modes - Get mode"

i-Device
| 3 CME CQUERY MODES

I 2 Modifier I 1 PARAMETER

I 5100 ID

I 1 PE Mode ID | 1 INEVY

I 0 PE Mode Atlributes | 0 o CMD arrlved

| El Time min. pause | 3

I 4 Time 1o pause | 4

I 3 Time to operate | 3

I 6 Tirme rmin. length of stay | 65

I 7 Time max. length of stay | 7

| £8.008 Mode power consumption | 2.008

I 9.009 Energy consumption to pause | 0.009

I 10,010 Energy consumption to operate | 10,010

Request PE command Response Walid |
Query Modes - Get mode Gat mode
FBE1S FBS16
Start_FEnd CMD 142
Table 8-5
HMI Parameters

Controller

CMD FB816 CMD

PARAMETER FB816 CMD_PARA, here MB240
interpreted as PE_mode_ID. Different
values for each PE_Mode are possible.

LENGTH FB816 CMD_PARA_LEN, here “1” stands
for “one byte”

ID FB816 ID, here preassigned with the
address of the i-device.

Output fields FB816 RESPONSE_DATA, DB400.DBB10

PE mode ID ... here interpreted as PE Mode ID
For further set-up information,
see chapter 4.4.4.

Request FB816 REQ, starts the block processing.

1.2, Entry ID: 41986454
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72

HMI Parameters
I-Device
CMD FB817 CMD, with text list for plain text
display
Modifier FB817 CMD_MODIFIER
PARAMETER FB817 CMD_PARA

New CMD arrived

FB817 NEW, new command arrived and
not yet answered

Input fields
PE Mode ID ...

FC4 PE_mode_ID ...,
FB817 DATA_ERRORRSP, DB1.DBB10
here interpreted as “PE mode ID” ...

For further set-up information, see chapter
444,

Response “Get mode

FC4 Activate, sends the “Get Mode
Response” answer. The FC4 provides the
parameters of the FB817 and starts the
block. Pressing the button sets the bit,
releasing it resets it again.

Valid

FC4 VALID, data successfully transferred
to FB817

FB817 VALID, data send to controller.
Button turns green with VALID=1 and as a

result has to be reset by the user (pressing
the button).

PROFlenergy
1.2, Entry ID: 41986454




Copyright © Siemens AG 2011 All rights reserved

8 Operating the Application

Operating steps:
Table 8-6

8.2 Operation with HMI

No.

Instruction

Comment

1

Controller:

Once the screen has been selected, the input fields are
assigned as follows:

CMD = 3: Query Modes command
MODIFIER = 2: Get mode
CMD_PARA = 1: PE Mode ID
PARA_LEN = 1: byte for PE mode ID

The ID is preassigned. The
values of the other parameters
depend on the previous
commands.

No other parameter combination
is possible for the structure of the
screen (interpretation of the
response data area). Only the
“PE mode ID” can be changed if
the i-device manages other PE
modes apart from PE Mode “1”.

Before you continue, click the “Valid” button to reset it.

2 Controller: Displaying BUSY and the error
Click the “Request” button for the PROFlenergy “Query code was avoided for reasons of
Modes — Get mode” command. space, the response is identical

with that of FB815 (see there).

3 [-Device: The monitoring time of 10
CMD, MODIFIER and PARAMETER are updated seconds also applies here (not
“NEW CMD arrived” shows Green for 10 seconds identical with PAUSE_TIME).

5 I-Device: The FB817 is supplied and
Enter some values, for “PE mode ID” here a “1” (as started through the FC4.
requested in PARAMETER). PE mode attributes is currently
Answer the request by clicking “Response Get mode” not supported.

6 I-Device:

“Valid” turns green and shows that the answer was sent.

7 Controller:

From “PE Mode ID”, the requested PROFlenergy
parameters of the i-device are also displayed on the
controller.

8 [-Device:

PROFlenergy
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8.3

74

Operation with a variable table (VAT)

Below, the corresponding command bits are described in the variable tables. This
corresponds to the HMI commands described in the previous chapter.

Figure 8-5

[ VAT PE_START 5

ol
Table Edit Insert PLC Variable View Options ‘Window Help
a| DB 8] & [Ele]-[=] X|[F 2| K| e =] 5[4 |
===
[EB[FAT_PE_GTART_EN — @PE_TDEV_Va\ Controller\CPU 317-2P/DP\Contreller ONLINE 10 ¢ || |G MO M lolx|
A acdress Symbol Modiy value E Symbol Display formet] Status vabie Modty value <
] ot paes 15w pauee Wi FEETE STAFT B i
] s pause s
(3] oesis oo o5 e TR o0l e | 5
] e, pouss ] s
5| DeeisoBK 01 s FeEisEND 5oL Wraise 5| W o feeen W vaise
B [iiDogresicicirecs FRoFanergy bevecs B new
7| DoeisDED 2 b FERISD HEX Dl B#00003100 S ] HEAS tBo0L Fitue
B et e ] iRk
G| DBS1SDED © ‘b FBSIS PAUSE TME DEC L0000 L6000 3 | w12 B00L Wl vaise
[ o] istans
me ] w2 e o skt
12| ost50EX 100 b FBSI 5 VALD BOOL Wraise 2 7
i3] iy B
14|  DBeISDBX 1041 s FEBISBUSY BOCL Tltrue 1| iEnptng
] ienor 0
o] oersoex 102w peEs RO eocL e o] e
17 1 Status. o 17 DBZDBW 0 “Commando_rsceived_DB" INDEX HEX WRBRE0AD
o] |oseises 12 b resissATs hex w00 o] o
fis] e vore o] |omesow o d
28] |ooeis e 16 [ib rois HE GRS HeX B e webre
i ] Josecow & G o 0
22 MD 106 "STATUS_FBB1S" HEX D 22 JICMD_PARA: ANY-Typ im DB2
= [ oeahd s e i i
o
25 | oE1 06 10 DATALERRORRSP oEF DT ERRORRSRITI i .
7] oot oo 10 oee Lo s
B
ERP e
B
31 IWALID (nach der
@ v 13 Vel {600l W aise

PE_IDEV_Y3\Contraller}...\Controller @ RN Abs <5.2 Vi

Just as in the screens of the HMI panel, you can arrange the variable tables for the
controller and the i-device next to each other. Scenarios and operating steps are
identical with the operation through the HMI.

In the following sections, the tables are explained in detail.

PROFlenergy
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8.3.1

8.3 Operation with a variable table (VAT)

VAT_PE_START_END controller

To use the FB815, open the VAT_PE_START_END variable table in the controller
block container.

Figure 8-6
KA[¥AT_PE_START_END - @PE_IDEY_¥3\Controller\,CPU 317-2PN/DP\Controller DNLINE -0l x|
Al andress Symbaol Display format | Status value | Modify walue

1 if Start_Pause J End_Pauze with FB 315 "PE_START_EMD"

2 i =tart_Pause

3 DEGSDEX 00 “idh_FBS15" START (BOOL i true ]

4 I End_Pause

5 DEGSDEX 04 idh_FEE15" END BOOL 1 falze

=1 N DiagnosticAddress PROFlenergy-Device

7 DEE1SDBD 2 “idh_FBE1S"ID ‘HEX Chi B#00005100

g i PALUSE _TIME

g DB81SDBD 6 “idh FBS1S"PAUSE_TIME  DEC L#10000 L#10000

10

1| ivalid

12| DBS1SDEX 10.0:“idh_FES1S"VALID ‘BoOL

13 K busy

14| DBB1SDEX 101 “ido FBB15" BUSY ‘BOoL

13 N errar

16| DBE1SDEX 10.2:“idh_FBS15" ERROR BOOL

17| Status

18| DESISDBD 12 “idh_FBE&15"STATUS ‘HE® Dii G#00000000

19| PE_MODE_D

20| DBEISDEB 16 ‘“ide_FBE1S"PE_MODE_ID HEX B E#01

2

20 MD 108 "STATUS_FBS15" HEX D1 B#00000000 DV B£00000000

23

Table 8-7
Line Parameters Description
ID I-device address, ID predefined in FB10 program
PAUSE_TIME For example 10000ms

3 START After having entered the PAUSE_TIME, start the pause here
with an edge (setting/resetting)

14 BUSY The parameter is “1” as long as no answer arrived from the i-
device and the monitoring time has not yet run out.

16 ERROR Has status “1” for one cycle if a job was completed with
error, for example, when the monitoring time has run out.

18 STATUS Output of the error code in the event of ERROR=1

22 MD106 STATUS buffered, delete after evaluation.

20 PE_MODE_ID | Feedback activates energy-saving mode of i-device

5 END End the pause with an edge here (setting/resetting)

PROFlenergy
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8.3 Operation with a variable table (VAT)
8.3.2 VAT_PE_CMD_Openinterface CMD 1/2 controller

The FB816 processes all PROFlenergy commands. Here, first of all the commands
PAUSE_START and PAUSE_END.

Figure 8-7

ﬁl ¥AT_PE_CMD_OpenInterface -- @PE_IDEY_¥11%Controller’,CPU 317-2PN/DP'\Controller ONLINE ;|g|_|
Al Address Symbal Display format | Status value | Modify value =l

1_ NFBEE1E PE_CMD open interface

2 [T REG enable

3 | DBBIEDEX 0.0 | “idb_FBSIE" REQ ‘BOOL | false | talse

4 i Dlagnostlcaddress PE-Device 1: "8184" or 2:"5178"

a3 DBs16.080 2 "ldb _FBa16" 10 (HEX D1 600005100 D1 600001 00

53 fChD

7 /11 = =tart Pause 2 = End Pause

g Ii3 = Query Modes 4 = PEM Status

a IS = PE ldentify 16 = Query Measurment

10| DBEIEDEE & ‘idh_FBS16"CMD ‘DEC A Lo

11 IECMWD_MODIFIER Command Maodifisr

12 0Bs160BE 7 "|db _FB&16" CMD_MODIFIER DEC [ i}

13 ITCMD_PARA Cornmand Parameter Paoirter to Array MBE240 - 255

14 i

15| MB 240 \DEC A

16 TFCMWD_PARS_LEN Command lencth

17| DBS1BDEW 18 “idh_FBS1E"CMD_PARA_LEN DEC C 4 L4 -

18 SALID

19 DBS16.08K 200: "ldb _FB&16" ¥ aLID EEIOOL falze

20 JrEUEY Elearbertung lauit

* DBES16.08X 201 é"idb_FElB1 B" BUSY EEIOOL true

22 It ERFOR

23 CBse.0Ex 202 §"idb_FElB1 £" ERROR EEIOOL falze

24 IFSTATUS

25 DBSEDBED 22 idb_FBS1E"STATUS HEX Chai ER00000000

26

27 MO 102 "STATUS_FBS1E" HEX D1 6800000000 D1 GR00000000

28

29 [TRESPOMNSE_DATA

30 [l depends on Command .. LI

PROFlenergy
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Table 8-8
Line Parameters Description

5 ID I-device addressee, ID predefined in FB10 program

15 CMD_PARA For CMD=1 as double word for PAUSE_TIME, here
10000ms.

17 CMD_PARA_LEN Length of CMD_PARA, here 4 byte for CMD=1

10 CMD Preassign the desired PROFlenergy command:
“1” for PAUSE_START
“2” for PAUSE_END

3 REQUEST This sends the CMD command to the i-device (edge!).

21 BUSY The parameter is “1” as long as no answer arrived from
the i-device and the monitoring time has not yet run out.

23 ERROR Has status “1” for one cycle if a job was completed with
error, for example, when the monitoring time has run out.

25 STATUS Output of the error code in the event of ERROR=1

27 MD102 STATUS buffered, delete after evaluation.

29 RESPONSE_DATA | The interpretation of DB400 depends on the command.
You can find the set-up information in chapter 4.4

PROFlenergy
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8.3.3
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I-Device VAT_PROFlenergy_|I_DEV CMD 1/2

This variable table is to be used for all commands. In the upper part, the
parameters of the FB817 are displayed. The actual operation is performed further
down, through the parameters of the auxiliary blocks.

Figure 8-8
Fi{PROFIenergy_I_DEV -- @PE_IDEY_¥3\iDe 10l =|
,r; Address Symbol Display format | Status walue Modify walue i
1
2 IFB-Status
3
4 IRESET
5 Mo10 (BOOL
G IME
7 M1 B ‘BOCL
g IERROR
] Mo132 |BOOL
10 NETATUS —
1 MD 2 ‘HEX Di#1 6400000000
12
13
14 NEmpfang
13
16 MMDEX
17 DB2DEWY 0 "Commando_received_DE" INDEX ‘HEX . VE1G#B0A0
18 ICMD
19 DB2DEWY 2 "Commando_received_DB".CMD ‘DEC |
20 ICMD_WODIFIER:
1 DB2DEVY 4 "Commando_received_DB".CMD_MODIFIER ‘DEC 0
22 JCMD_PARA: ANY-Typ im DBZ2
23 DB2DED 6 ‘DEC .~ L#10000 L0
24
23 CB1.DBE 10 "DATA_ERRORRSP_DE".DATA_ERRORRSP[10] HEX B#16#00
26 CB1.DBE 11 "DATA_ERRORRSP_DE"DATA_ERRORRSP[11] HEX B#16#00
27 DB1.0EC 10 DEC L#10000 LRGS4
28
29 NRESP-Bereitstellung
a0 I
Siil I ALID (nach der Bearbeitung manuell ricksetzent)
32 Mo 13 Ry ‘BOCL falze
33 |
Table 8-9
Line Parameters Description
RESET Resets block processing.
7 NEW Displays the command that has just arrived. Reset
with the response message or in the event of timeout
(ERROR/STATUS)
19 CMD The current PROFlenergy command
21 CMD_MODIFIER Interpretation depending on command
23 CMD_PARA Interpretation depending on command
here double word for PAUSE_TIME for CMD=1
25 Response data area Interpretation depending on command, here DBB10 as
PE_MODE_ID as answer to PAUSE_START
27 Response data area Interpretation depending on command, here DBD10
as TIME_TO_OPERATE as answer to PAUSE_END
32 Valid Auxiliary block FCO-FC8 provided the data for FB817,
FB817 starts processing.
Has to be reset manually

PROFlenergy
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8 Operating the Application

8.3 Operation with a variable table (VAT)

For the response message (parameter of auxiliary blocks), scroll down a little:

Figure 8-9

[ER[PROFIenergy I DEV - @PE_IDEV_¥3\iDevice\CPU 315-2PN/DP\PE_I_DE¥ ONLINE | I ] 5

_;; Address Symbol Display format | Status walue Modify walue ;I

17 DBZDEW 0 "Commando_received_DE" INDEX HEX © WRIE#B0AD

18 HCMD

19 DB2DEWY 2 "Commando_received_DB".CMD ‘DEC 1

20 HCMD_MODIFIER

21 DEZDEW 4 "Commando_received_DE".CMD_MODIFIER ‘DEC 0

22 HCMD_PARA: ANY-Typ im DE2

23 DB2DED 6 ‘DEC L#10000 L0

24

25 DB1DBEB 10 “DATA_FRRORRSP_DB" DATS_FRRORRSP[0] HEX B 6201

25 DB1DBEB 11 "DATA_ERRORRSP_DB"DATA_ERRORRSP[11] HEX Bi#1 6100

27 DB1DED 10 DEC L#167E7216

25

29 WRESP-Bereitstellung

30 ||

Siil WALID (nach der Bearbeitung manuell ricksetzen!)

32 Mo13 "eALID BOOL

33

34 DBS17DED 2 "PE_|_DEV_ DIID DEC L#256

35

36 iikctivate_FCO_ERRORRSP

I | M s0 : ‘BOOL i faise

38 ERROR,_CODE

39 MB 7 ! ‘HEX Bi#16#50 | BRIG#S0

40

41 iibctivate_FC1_START PAIUSE

42 Mo 62 FCH_ACTIYATE" ‘BOOL [ faise ]

Ed :

44 iictivate_FC2_END_PAISE

45 M 64 FC2_ACTIYATE" ‘BOOL false

46 NTime_to_operate

47 Mo 12 : ‘DEC L2 . La10000

48 x|

| | I

Table 8-10
Line Parameters Description

43 PE_Mode_ID FC1: Enter the
PE_Mode_ID of the i-device
here

42 FC1_ACTIVATE FC1: Sends the response
message “PAUSE_START”
(Edge!)

47 TIME_TO_OPERATE FC2: Enter the time here
that the i-device needs to
be fully ready to operate
again.

45 FC2_ACTIVATE FC2: Sends the response
message “PAUSE_END”
(Edge!)

PROFlenergy
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8 Operating the Application

8.3 Operation with a variable table (VAT)

8.3.4

80

VAT _

PE_CMD_Openinterface CMD 3 controller

The RESPONSE_DATA area is only displayed through the variable tables here
and is not opened as data block. This is due to the interpretation of the read data
that depends on the PROFlenergy command. All commands that are presently
possible are listed in chapter 4.4. This is where the PROFlenergy “Query Modes -

Get mode” command is explained. See also chapter 4.4.4.
Figure 8-10
&ﬂl WAT_PE_CMD_OpenInterface - @PE_IDEY_V¥11'Controller,CPU 317-2PN/DF",Controller ONLINE ;|E|_|
;" Address | Symbol | Dizplay format| Status value | fodify walue =
1 IFBE1E PE_CMD open interface
2 IrREG enabile
E DBE16DEX 0.0 :"idh_FBES16"REQ ‘BOCL ialze falze
4 WD Dlagnostlcaddress PE.-Device 1 "8154" or 281 78"
s DEE160ED 2 (“idh_FBS16"ID 'HEX | CVN#IGA0000S100 DvM#1E#00005100
B i1 ChD
7 1 = Start Pause 2 = End Pause
g I3 = Guery Modes 4 = PEM Status
9 'S = PE Identify 16 = GQuery Measurmert
10| CBSIEDBE 6 :“idb_FBE1E".CMD DEC .3 1
11 i1 CWD_MODIFIER Command Modifisr
12| | DBEIEDBE 7 “idh_FBE1E".CMD_MODIFIER DEC .oz 0
13 WCMD_PARA Command Parameter Pointer to Array MB240 - 255
14
15| MB 240 DEC 1
16| W CMD_PARA_LEN Command lencth
17| CBS1EDEW 158 “idb_FBS16".CMD_PARA_LEN DEC S 4 —
18| owvaLlD
19| DB®16DEX 20.0:“idh_FBES16".vALD ‘BOCL falze
20 I BUSY Bearbeitung [&uft
2| DBEIEDEX 201 :“idb_FBE1E"BUSY ‘BoOL { e
22| HERROR i
23| DBS1EDEX 20.2:“idh_FBS16"ERROR ‘BOCL falze
24| nsTATUS
25| DBIEDBD 22 ['idb_FBS1E".STATUS HEX Dhvyit1 E#00000000
5
27| mMD 102 "STATUS_FBSETE" HEX DVl ER00000000f  Dwvie1 B#00000000
23
29| RESPONSE_DATA,
30 M depends on Command ... LI
Table 8-11
Line Parameters Description
10 CMD 3 : “Query_Modes” command
12 CMD_MODIFIER 2 : “Get_Mode” subcommand
15 CMD_PARA 1 : for PE_Mode_ID 1
17 CMD_PARA_LEN 1: 1 byte “PE_Mode_ID”
3 REQ Send command (edge!)

After the response (see next chapter) you will find the parameters in the bottom
part of the VAT:

PROFlenergy
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8.3 Operation with a variable table (VAT)

Figure 8-11

ﬁ[ YAT_PE_CMD_OpenInterface -- @PE_IDEY_¥3'Controller',CPU 317-2PN/DP"Controller ONLINE =101 x|
;“ Address Symbol Display format | Status value | Madify value ;I

B

29| | M RESPOMSE_DATA,

30 M depends on Command .

3 N RESPONSE_DATA Cuery Modes - Get mode

32| | NPE_MODE_ID

33| DB400DEE 10 ‘DEC (| |

34| |/ PE_MODE_sttributes

35| DB4OODEE 11 ‘DEC B |

36 N Time_min_Pauze

37| DB4OODED 12 | {DEC ©oLes | Lo

38 N Time_to_Pause

38| |DB4OODED 16 | ‘DEC oL Lo

40 N Time_to_operate

41| DB400DED 20 {DEC L T

42 N Time_min_length_of _stay

43| DB400DBD 24 ‘DEC ©oL#s T

44 N Time_max_length_of _stay

45| DB400DED 25 ‘DEC oo . L

45 N Mode_Power _Consumgtion

47| DB40ODBED 32 | ‘DEC i L#soos | L#o

45 N Energy_Consumption_to_Pause

43| |DB4OODED 36 | ‘DEC i Lw900s | L#o

50 N Energy_Consumption_to_Operate

51| DE400DBD 40 DEC L&#10010

52

53 —

L

PROFlenergy
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8 Operating the Application

8.3 Operation with a variable table (VAT)

82

Here an extract from chapter 4.4.4:

Request Data:
CMD = 3 “Query Mode”

CMD_ MODIFIER = 2 “Get Mode”

CMD_PARA_LEN = 1 another parameter in CMD_PARA

CMD_PARA = 1 (PE_MODE)

Response_Data in DB400 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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8.3 Operation with a variable table (VAT)

8.3.5 I-Device VAT_PROFlenergy_|_DEV CMD 3

In section FC4 Get mode, you can change the parameter values and send them to
the controller with FC4_Activate.

Figure 8-12
Fh{PROFIenergy_I_DEY -- @PE_IDEY_¥3! 1ol x|
,r; Address | Syl Dizplay formst | Status value Modify value ;I
53
54 Nhctivate_FC4_Get Mode
55 Mo 210 "FC4_Activate" BOOL false
56 CB4DEE O "PE_GET_MODE_DATA_for_FC4" PE_Mode_ID HEX B#16#01 B#16#01
a7 CB4DBD 2 "PE_GET_MODE_DATA_for_FC4" Time_min_Pause HEX Civy#1 EH00000003 Oy BA00000000
58 CB4DBED & "PE_GET_MODE_DATA_for_FC4" Time_to_Pause HEX Oy 1 EH00000004 Oy BA00000000
29 0B4DBD 10 ("PE_GET_MODE_DATA_for_FC4".Time_to_Cperate HEX Oy EH00000005 Oy BA00000000 J
0 DB4.DED 14 "PE_GET_MODE_DATA_for_FC4" Time_min_Length_of_stay HEX Di#16#00000006 . Divig1 00000000
&1 DB4.DED 18 "PE_GET_MODE_DATA_for_FC4" Time_masx_length_of_stay HEX Di#16#00000007 . Divig1 00000000
B2 0B4DBD 22 ("PE_GET_MODE_DATA_for_FC4" Mode_Power_Consumption | HEX Oy 1 BH00001 F48 Oy BA00000000
B3 0B4DBD 26 ("PE_GET_MODE_DATA_for_FC4" Energy_Consum_to_Pause (HEX Oy 1 BH00002331 Oy BA00000000
B4 DB4DED 30 "PE_GET_MODE_DATA_for_FC4" Energy_Consum_to_operste | HEX DA BRODO0271 &4 D] BRO0000000
B5 v|
1 | iy
Table 8-12
Line Parameters Description
56-64 Parameters PROFIlenergy parameter for
the requested PE mode.
55 FC4_Activate Sends the data record
(edge!)
Note Manually reset the VALID parameter after each operation!

PROFlenergy
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9 Annex

9.1 Annex A: Measurement list

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).

9.1.1 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 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
PROFlenergy
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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 \% a-n rms
71 Minimum Voltage V b-n rms
72 Minimum Voltage V c-n rms
73 Minimum Voltage \% a-b rms
74 Minimum Voltage V b-c rms
75 Minimum Voltage \% 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

86
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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

PROFlenergy
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9.1.2 Demand measurements

Demand measurements are averages over a certain time.

Copyright © Siemens AG 2011 All rights reserved

Table 9-2
Measurement ID | Measurements | Unit | Phase | Aggregation | Duration " | Subblock” | End_time "
150 Volta \% a-n Sliding 3s t defined t defined
oltage - Demand not define not define
Sliding ) )
151 Voltage \Y b-n 3s not defined not defined
Demand
152 Volta \% c-n Sliding 3s t defined t defined
oltage - Demand not define not define
Sliding ) )
153 Voltage \Y a-b 3s not defined not defined
Demand
154 Volta: Vv b-c Sliding 3s t defined t defined
oltage - Demand not define not define
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 Volta v |@average |  Sliding 3s t defined t defined
oltage -ph-ph Demand not define not define
162 Current A |3verage|  Sliding 600 s not defined | not defined
-abc Demand
. Sliding ) )
163 Active Power w total D 900 s not defined not defined
emand
Reactive Power Sliding ) )
164 an var total Demand 900s not defined not defined
Sliding ) )
165 Apparent Power | VA total D 900 s not defined not defined
emand
Sliding ) ) )
166 Power factor 1 total not defined | not defined not defined
Demand
167

PROFlenergy
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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
PROFlenergy
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9.1 Annex A: Measurement list

190 Apparentpower | VA | total | FixedBlock | 900s Jj-mm.dd.hh.
min.sec
Active power ) ji-mm.dd.hh.
191 import W total | Fixed Block 900 s et
Reactive power ) ji-mm.dd.hh.
192 import var total Fixed Block 900 s min.sec
Active power ) ji-mm.dd.hh.
193 export W total | Fixed Block 900 s et
Reactive power ) ji-mm.dd.hh.
194 export var total Fixed Block 900 s min.sec
Maximum Active i mm.dd.hh
195 power with in W total | Fixed Block 900 s Jj-mm.cc.in.
demand min.sec
Minimum Active i mm.dd.hh
196 power with in W total | Fixed Block 900 s Jj-mm.cc.in.
demand min.sec
Maximum "
197 Reactive power | var | total | FixedBlock | 900s Ji.men.dd.h-
with in demand '
Minimum "
198 Reactive power | var | total | FixedBlock | 900s Jimen.dd.h.
with in demand ’

90

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

PROFlenergy
1.2, Entry ID: 41986454



9 Annex

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

Copyright © Siemens AG 2011 All rights reserved
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Bibliographic references

This list is by no means complete and only presents a selection of suitable

literature.
Table 10-1
Subject Title
\1\ | PROFlenergy Common Application Profile PROFlenergy; Technical

Profile

Specification for PROFINET; Version
January 2010; Order No: 3.802

1.0;

Internet link specifications

This list is by no means complete and only presents a selection of suitable

information.
Table 10-2
Subject Title
1\ Reference to the http:/support.automation.siemens.com/WW /view/en/41986454
entry
\2\ Siemens Industry | http://support.automation.siemens.com
Online Support
\3\ SIMATIC S7-300 http:/support.automation.siemens.com/WW /view/en/10805161/133300
\4\ FW Download http://support.automation.siemens.com/WW /view/en/33516848/133100
\5\ HSP http://support.automation.siemens.com/WW /view/en/23183356

11 History

Table 11-1
Version Date Modification
V1.0 10.12.2010 First issue
V1.1 29.06.2011 New PE-Block version, Annex A added
V1.2 01.09.2011 FB817 V1.1, Security note added
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