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Siemens Industry Online Support

This article originates from the Siemens Industry Online Support. The following link
takes you directly to the download page for this document:

http://support.automation.siemens.com/WW/view/de/52248627

Caution:

The functions and solutions described in this article are limited primarily to the
implementation of the automation task. Please also observe that in case of
networking your plant with other parts of the plant, the company network or the
Internet, appropriate protective measures within the framework of industrial security
must be adopted. For more information, see the article ID 50203404.

http://support.automation.siemens.com/WW/view/de/50203404

You should also actively use our Technical Forum in the Siemens Industry Online
Support for this topic. Discuss your questions, suggestions or problems together
with our enthusiastic forum community:

http://www.siemens.de/forum-applikationen
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Warranty and liability

Warranty and liability

Note

The application examples in this document are not binding and do not claim to
be complete regarding configuration, equipment, and any eventuality. These
application examples do not represent specific customer solutions — but are only
intended to provide support when it comes to typical applications. You are
responsible for the proper operation of the described products. These application
examples do not relieve you of your responsibility regarding the safe handling
when using, installing, operating, and maintaining the equipment. By using these
application examples, you agree that Siemens cannot be made liable for
possible damage beyond the mentioned liability clause. We reserve the right to
make changes and revisions to these application examples at any time without
prior notice. If there are any differences between the suggestions made in these
application examples and other Siemens publications, such as catalogs, the
contents of the other document(s) take priority.

Siemens shall not be held liable for the information provided in this document.

We accept no liability for any damage or loss caused by the examples, information,
programs, planning data, or performance data described in this application
example, irrespective of the legal basis for claims arising from such damage or
loss, unless liability is mandatory. For example, according to the product liability
law, in cases of malfeasance, gross negligence, due to endangerment of life, body
or health, due to assumption of a guarantee for a product's characteristics of state,
due to malicious concealment of a defect or due to violation of basic contractual
obligations. However, claims for indemnification based on breach of contract shall
be limited to liability for damages to the contract-specific, foreseeable damages,
provided there is no mandatory liability for intent, acts of gross negligence, harm to
the life, body and health of human beings. Any change to the burden of proof to
your disadvantage is not covered hereby.

Any form of duplication of these application examples or excerpts hereof is not
permitted without the express consent of Siemens Industry Sector.
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1 Task

1.1 Overview

1 Task

1.1 Overview

Introduction

The application supports you when documenting the safety parameters for the
SINAMICS S120 according to Section 9.3 and the checksums according to
Section 9.5 of the Safety Function Manual (SFM) Edition 01/2012 /3/.

As a further feature, screen forms guide you through the individual steps of the
acceptance test according to Section 9.4 SFM /3/ (S120). For SINAMICS S110,
you find this information in Section 8.9 of the Function Manual (FM) 01/2011 /6/.

Overview of the automation task
This application deals with the following key points:
e Creating understandable documentation.

e Documenting the safety parameters and checksums in accordance with
Sections 9.3 and 9.5 SFM /3/ (S120) or Sections 8.9.4 and 8.9.6 FM /6/
(S110).

e Accompanying the acceptance test and logging the results of the acceptance
test according to Section 9.4 of the SFM /3/ (S120), or Section 8.9.5 FM /6/
(S110).

Description of the automation task

This application is intended for commissioning engineers and service personnel. It
is assumed that persons using this documentation are knowledgeable about
configuring the SINAMICS S110 or S120 drives, especially the Safety Integrated
functions.

This application is used for machines equipped with SINAMICS S110/S120 (also in
conjunction with a SIMOTION) and in which the Safety Integrated functions (Basic
and/or Extended) are used.

Safety Integrated - acceptance test support
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2 Automation solution

2.1 Overview of the overall solution

2 Automation solution
2.1 Overview of the overall solution
Schematic

The application consists of a script that is executed in STARTER/SCOUT. The
script supports you when documenting and performing the acceptance test and
saves the results in an Excel table that represents the acceptance report.

Configuration

This application cannot be independently executed. It must be integrated in an
existing project (imported).

Demarcation

The following points must be observed in this application:

The application is not able to validate the compliance with the applicable
regulations and standards. This remains the task of the machine manufacturer
(OEM).

The operator must carefully observe and monitor the acceptance test; this
application is not able to automatically identify every machine malfunction. The
application, however, informs the operator as to which points need to be observed.

This documentation does not contain any information on how to commission the
drive system. This documentation also does not address commissioning the Safety
Integrated functions. In these cases, the manuals of the particular products must
be referred to.

The application provides support when performing the acceptance test for the
Safety Integrated functions of SINAMICS. These are only part of the machine

safety functions. All other safety-related functions or components (F-PLC,
WARNING

sensors, additional actuators) should be checked separately.

It is assumed that readers have basic knowledge of these topics.

Knowledge required

The user must be knowledgeable about using SINAMICS S110/S120 and the
safety functions available in SINAMICS.

Further, the user must be knowledgeable about applying the relevant standards
relating to machine safety.

Safety Integrated - acceptance test support
V2.1, Article ID: 522048627 7
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2 Automation solution

2.2 Hardware and software components

2.2 Hardware and software components

The application was generated and tested with the following components.

Hardware components

e 2-axis demonstration case with SINAMICS S120 and motor module (6SL3120-
2TE13-0AA3). For tests with FW 4.3, FW 4.4 and FW 4.5, the CU320 was
replaced by the CU320-2 DP.

e The SBC function was tested with the 1FT6062-1AF71-3AH1 motor.

e The module with the order number 6SL3055-0AA00-3BA0 was used for the
tests with the TM54F.

e An S7 F-CPU CU315F-2 PN/DP was used for control via PROFIsafe.

e A 1-axis demonstration case with a 1FK7 motor was used for the tests with the
Ccu31o.

Standard software components
e STARTER commissioning tool 4.3.1 or SCOUT 4.3.1

e SINAMICS FW versions: SINAMICS S120 v. 2.6.2; SINAMICS S120v4.3.1, v
4.3.2,v4.4.2 and v 4.5

e Microsoft Excel 2003
e Internet Explorer 6

Sample files and projects

The list below contains all the files and projects used in this example.
Table 2-1: Sample files and projects

Component Note

SI_AcceptanceTest_V21.zip This zipped file contains the script in the form of an XML
file. This can then be imported into an existing project.

In addition, the following Excel file is included in the zip file.

SI_AcceptanceTest_V21.xls The Excel table that documents the acceptance test.

52248627_APP_Safety Acce | This document.
ptance_Test_en.pdf

Safety Integrated - acceptance test support
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2.2 Hardware and software components

3 Functional mechanisms of this application

An Excel table is provided with this application. In addition to the individual
acceptance tests of the safety functions, this table also includes general
information about the machine, the safety parameters and the checksums.

In some cases, the application queries the necessary data and automatically enters
it into the Excel document. Other parts (e.g. the overview diagram of the machine,
traces recorded during the tests, etc.) must be entered manually into the Excel
table subsequently.

Note The user cannot make these supplements as long as the application has the
Excel table open and is processing it.

You must first close the application and then open the acceptance report (Excel
file). You can now make the appropriate changes.

The Microsoft Excel and Internet Explorer software programs are required for the
correct functioning of this application.

This table represents the acceptance report of the safety functions. All of the
necessary information is contained in the spreadsheets. The following section
provides an overview of the individual spreadsheets. These can be selected from a
tab at the lower edge.

The structure is based on the report structure of the Safety Function Manual /3/
Chapter 9 (S120) and/or Function Manual /6/ Section 8.9 (S110).

After the acceptance test has been completed, this report must be printed and
signed. It is recommended that the end customer should also sign this report when
the machine is being accepted. The document must then be archived by the
machine manufacturer (OEM). It is recommended that you also archive the Excel
file. The report can be (but does not have to be) handed over to the end customer.

Safety Integrated - acceptance test support
V2.1, Article ID: 522048627 9
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3 Functional mechanisms of this application

3.1 The Excel file - the acceptance report

3.1

3.1.1

10

The Excel file - the acceptance report

"Overview" spreadsheet

This spreadsheet contains an overview of the safety functions used on the

individual axes and their test status.

[Overview
| Praject Abnahmetest
| Dorene urnl S3120_Cusa

i

SERVD 11
SERVD 02

5 withowd encoder

Extended Funchion:
| SBC SLE

SEM SO

SLS stages

SERVD 11
SERVO 02

SO0

S5M

Stop respanse

Diraction

SwpB

itire:

Bahaviour during pulss supgression (Encodariass)

Behaviour during pulse supprassion |

Figure 3-1: "Overview" spreadsheet

Successfully tested functions are designated with OK and fields with a green
background. Safety functions with yellow background are either not yet tested or, in
the case of SLS and SDI, are not fully tested. Functions designated with "Fault"
and a red background resulted in an error during the test. This means that you
have a compact overview of the status of the acceptance test.

Two drives are used in this example. The STO and SS1 basic functions are used
on SERVO_01. The following encoderless extended functions are used for

SERVO_02: STO, SS1, SLS and SDI.

The table below shows the parameterized SLS levels with their stop responses.
The same is the case for the SDI directions. The last two columns show the
parameterized response for pulse inhibit for the SDI and SSM encoderless

extended functions.

In the shown example, the first two SLS levels are parameterized with STOP A or
STOP B for SERVO_02. For SDI, the positive direction and active monitoring are
parameterized with STOP B and for pulse inhibit, respectively.

Safety Integrated - acceptance test support
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3.1 The Excel file - the acceptance report

3.1.2 "Plant description” spreadsheet
This spreadsheet includes the information of Tables 9-2 and 9-3 from Section 9.3.1

of the SFM /3/ (S120) or the Tables 8-22 and 8-23 of the FM /6/ (S110). The
general machine data is shown in the first section.

2

'3 1.1 Plant description - Documentation part 1

4

‘5 |Table 1-1 Machine description and averiew diagram

b |Designation Sample Wachine XFO1
7 |Type TO02K

g |Serial number JA45E-7 AFRS-GEEDA
9 |Manufacturer SIEMENS

10 |[End custorner CETH

i |Electrical drives 2

12 [Other drives 2

1_3_ Cwerview diagram of machine

L

15

A&

£

18]

19

Figure 3-2: Plant description — Section 1

The fields with a yellow background are queried by the script and entered
automatically into the report (Excel file). You must subsequently insert the overview
diagram of the machine.

Information on the used firmware versions as well as on the safety clock cycles is
stored in the second section. Here, the application reads the relevant data and
enters it into the report.

P |

22 |Table 1-2 Values of relevant parameters

23 |Versions of the firmware and of Safety Integrated

2_4 Component DO number Firmware version Sl version

25 [Farameters tO01E = 4402308 |ro5e0= 4.40.23
26 |Contral Unit F9T70= 4.40.22
2_7 DO number Firmware version Sl version

28

29 SERVO_01 r0128= 4402309 [r8380= 4.40.23
30 raa70 = 4.40.23
31 SERVO_D2 r0128= 4402309 19380 = 4.40.73
32 | r8aT0 = 4.40.23
33 0128 = 19300 =

34 19570 =

35 126 = 19380 =

36| 19570 =

37| 126 = 19380 =

a8 PaaT0 =

Figure 3-3: Plant description — Section 2

Safety Integrated - acceptance test support
V2.1, Article ID: 522048627 11
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3 Functional mechanisms of this application

3.1 The Excel file - the acceptance report

3.1.3

12

"Function description” spreadsheet

In addition, users must also complete the so-called description of functions (see
Figure 3-4). The application cannot do this as the description of functions is
dependent on the specific machine.

This spreadsheet corresponds to the Tables 9-4 and 9-5 from Section 9.3.2. of the
SFM /3/ (S120) or Tables 8-24 and 8-25 from Section 8.9.4 of the FM /6/ (S110).

| A | B | C | D

1 |1.2 Description of safety functions - Documentation Part 2
2 |
3 |1.2.1 Introduction
4 |This description of a system is for illustration purposes only. In aach case,
3 [the actual settings far the systemn concerned will need to be modified as required.
a
£l
3|
7
0|
1/1.2.2 Function table
2|
.:TJ;_?TEME 1-3: Example table: Active manitaring functions depending on the operating mode,
4 |the protective doors or other sensors

“|Mode of operation Protective door Drive Status of monitoring
5 functions
B |Production closed and locked 1 deactivated
o 2 SLS enabled
B | unlocked 1 503
9| 2 STO deactivated
fEl |Setup cloged and locked 1 deactivated
i 2 SLE 1 enabled
2] unlocked 1 SLS1 deselected [
7| 7 enabled
4|
15 | Tahle 1-4: Example: functional overview of the safety functions
B 'EDri\.-'e 5l function Limit Acthve if

i 1508 700 mm refer to the function
¥ tahle
SLS 1 200000 mrmirmin refer to the function
el tahle
SLS 2 50000 rrnimin refer to the function
'3 table

| 21505 100 mm refer to the function

i table

il SLS1 a0 Uimin refer to the function
n table
2]
5|
_}_t}__:CDmments:
15 |All drives use the Sl function 351 far the EMERGENCY STOP functionality.
.}E_”EDrive 2 is equipped with a holding brake which is controlled by two channels
i |via the correspanding Motor Module output.

Figure 3-4: Description of functions

Safety Integrated - acceptance test support
V2.1, Article ID: 522048627
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3 Functional mechanisms of this application

3.14

3.15

3.1 The Excel file - the acceptance report

"Drive data" spreadsheet

All safety parameters of the drives and of the TM54F (if available) are entered into
this spreadsheet. The application reads the values from the project and inserts
them into the report. For the drives, all of the safety parameters are exported. It is
not considered which safety functions are used. Also when using Basic Functions,
the parameters of the Extended Functions are also read out. If a parameter does
not exist (e.g. when using an older FW Version), the corresponding field is left
empty.

~ =] 1 e L
12| SERVO 02:
Sl function Parameter Motor Modules f|Motor Module value |(CU value
13 cu
Enable safety functions pa301 Fpes01 20001 Hex 20001 Hex
14
Axis type p9302 7 pas02 Linear axis Linear axis
15
Function specification pY306 7 pas0e Safety without Safety without
encader with encader with
accel_monitoring/del |accel_monitaringfdel
15 ay time aytime
Funetion configuration p9307 FpoasovT 4 Hex 4 Hex
17
Behavior during pulse pe309 /[ 9509 FF Hex FF Hex
18 suppression
Act walue acq. clock cycle pa311 Fpss11 125 ps 0128 ms
19
Coarse position walue P95 pes1s 0 Hex 0 Hex
an configuration
Encoder configuration, pP93E7 p8516 0 Hex 0 Hex
o1 [5&fety functions
Linear scale graduations paM T Ipes1T 0nm 0nm
22
Encoder pulses per pe318 7 pas1s 2048 2048
ag | revolution
Fine resolution G1_XIST1 p93197po8519 11 11
24
Leadscrew pitch pe320 7 pes520 10 mim 10 mm
25
Gearbox encoder {motor) ¥ |p9321[0] f pe5a21[0] 1 1
25 |load denorminator
I pAI2T]f paa21[1]
27| 1 1

Figure 3-5: Drive data

Data is logged for each drive for which the safety functions have been configured
(p9601>0). The figure above shows a section of the logged data for a drive.

"Drivel"” to "Drivel2" spreadsheets

The structure of these spreadsheets depends on which safety functions are being
used. The tables from Section 9.4 of the SFM /3/ (S120) or from Section 8.9.5 of
the FM /6/ (S110) are inserted. The application guides you through the individual
test steps and logs them. For Extended Safety functions that require a trace, you
must subsequently insert the graphic representation of this trace.

Safety Integrated - acceptance test support
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3 Functional mechanisms of this application

3.1 The Excel file - the acceptance report

14

i8 | Acceptance test for Safe Stop 1 without encoder (Extended Functions)

19

40 | Tahle: Function "Safe Stop 1 without encoder”

1 No. | Description | Status
52 Hote:

@:The acceptance test must be individually conducted for each configured control.

14 |The control can be realized via TM54F or via PROFIsafe.

15 1. Initial state

15 + Drive in "Ready’ state (p0010= 0 oK
17| +Gafely Integrated Extended Funclions enabled (p3601.2= 1) oK
gﬁ_ + Safety functions enabled (p9501.0=1) Qb
9_19_ + Safety configured without encoder (p9506=1 or p95s06=2) (6134
_Sg « Mo Safety faults and alarms 0945[0...7), r2122[0...7], r9747[0..7]) on drive and

31 THS4F (if available); see note " non-critical alarms" in section

2 Acceptance tests”.

i) 2. Fun the drive

34 +  Checkwhether the correct drive is operational

i 3. Configure and activate trace recording

@ + Trigger: Trigger on variahle - hit pattern {rA720.1 = 0)

i + Record the following values: r9714[0], 71 4[1], r8720, r9722

i + Selectthe time interval and pretrigger soyou can recognize the selection of

@ 551 and the transition into the subsequent STO state.

50 For better analysis, display the following bit values:

31 « 197201 (deactivation 5517

32 « 7220 (STO active)

33 « 197221 (551 actived

34 Select 551 while the drive is maving.

39 | » The drive decelerates along the OFF3 ramp.

ila) * Subseguent state STO is activated.

37 | 4. Analyze trace:

38_ « STOis triggered ifthe speed drops helow the shutdown speed (p3560). SBR

=y should be configured in such a way that it has the same slope as the the OFF3

?_D ramp. The twa Curves r3714[0] and r8714[1] have to be nearly parallel

?_'I__ * incase p9a06 = 3: 5TO is triggered after the delay Time has expired

F_'2 or afterthe shutdown speed has been undershot

3 a. Savelprint the trace and add itto the acceptance report

74 f. Deselect 551,

?5_ + Mo Safety faults and alarms (r08448[0..7], r2122[0...7], r9747[0...7]) on drive and

R | TM&4F (if available);

i Acknowledge "Switch-on inhikit' and run the drive

3 +«  Ensure thatthe correct drive is running

Jic]

30 | Trace:

]

32|

33

YR Insert Trace here

%

36

Figure 3-6: DriveX

There are always 12 spreadsheets (Drivel to Drivel?2). If no safety functions are
used on a drive, or if there are less than 12 drives on a CU, then nothing is entered
into these spreadsheets.

The figure above shows an excerpt from the "Drive2" spreadsheet. This shows the
acceptance test of the encoderless Safety Extended function SS1. If the fields
have a green background and marked with OK, then the relevant test steps have
been processed successfully. If the test has still not been executed, then the fields
in the right column have a yellow background. If an error occurs, the field for the
corresponding test step has a red background and is marked with "Fault". This
means that the report also includes information that indicates the exact fault for the
acceptance test.

Safety Integrated - acceptance test support
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3 Functional mechanisms of this application

3.1 The Excel file - the acceptance report

3.1.6 "Completion" spreadsheet

The checksums of the safety functions are saved here. As the name suggests, this
is also the final page of the acceptance report. At this point (after the printout),
signatures must be added. You must then subsequently enter data for these
persons in the Excel file. The application does not support this data entry.
The structure of this spreadsheet is based on Section 9.5 of the SFM /3/ (S120)
and/or Section 8.9.6 of the FM /6/ (S110).
_|_. 4 (=) L Lt | [=; | r
1 |Completion of certificate
2 |
3 |Sl parameters
T
E Specified values checked?
B Yes No
7 |Cordrol Unit
8 |Motor Module
5
IDl Checksums
11
1z |Basic Functions + Extended Functions
13 | Drive name Drive number 51 reference checksum Sl Sl reference checksum 5l
14 [SERVO_D1 2 rg7ag = 2CAADIAD rasoa = 2208A3ZE
15 [SERVO_D2 3 ra7949 = DE141000 r9889 = B37F10CY
16 ra799 = 19599 =
17 ra7 9 = ragaag =
18 rg7ag = raEa8 =
19 rg7e9 = EEEEE
n re7ag = rasa =
2 rA7a49 = ragan =
2 ra799 = 19699 =
3 rg7ag = resee =
24 rg7ag = raaan =
25 rg7eg = raeaa =
25 |only Extended Functions
27 |Drive name Drive number Sl reference checksum S| Sl reference checksum Sl
28 |SERVO_D 2 pe3e9[0= 0 pa729[0]= 0
9 93991 = 0 p9729[1 = 0
0 po729[2]= 0
31 |SERvO_DZ2 3 pe389[0]= 509405 pd729[0]= 0917334584
i 93991 = 2BCD926F pI729[1 = FCDCoa2
13 pI729[2]= 0
ey n9309[0)= o7 20[0]=
B 93991 = p729[1 =
[ pI729[2]=
7| n9309[0)= o7 20[0]=
el p9399[1]= pI729[1]=
39 pHY2H[Z =
Figure 3-7: Completion
An excerpt of the spreadsheet is shown above. In this example, two drives with
safety functions are being used.

Note If drives are deactivated, the safety-relevant parameters which are provided with

values will be readout and stored in the excel-file.

Safety Integrated - acceptance test support
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3 Functional mechanisms of this application

3.2 The script

3.2

3.21

3.2.2

16

The script
Function

In addition to the Excel file, which represents the report, the application also
includes a script. This guides the user through all of the necessary steps of the
acceptance test. When the Basic Functions STO, SS1 and SBC, as well as the
Extended Functions STO and SBC, are used, the script completely and
automatically fills out the acceptance report. For all other Extended Functions,
traces must be recorded. These must then be subsequently inserted into the Excel
file. A trace may also be necessary for SS1 of the Basic Functions. This is the case
for very short SS1 times. If the time for automatic evaluation of all feedback signals
is too short, the application prompts the user to prove the correct signal states by
performing a trace.

If you test one of the following Extended Functions: SS1, SS2, SOS, SLS, SSM or
SDI, trace recordings are absolutely necessary. Because the active acceptance-
test application does not permit access to other functions (e.g. trace) of the
STARTER/SCOUT, the engineering system must be opened a second time. The
trace recordings must be produced there. The application provides the user with
information as to which variables should be recorded and how the trigger condition
should be configured. The application orientates itself to the tables in Section 9.4 of
the SFM /3/ (S120) or Section 8.9.5 of the FM /6/ (S110). Information is provided
there as to how the traces should be evaluated. Here, the application also provides
support.

The acceptance test does not have to be performed in one go. It can be interrupted
and continued at a later time. If safety-relevant parameter changes must be made
after a first test, then the data must be logged again and the modified safety
function retested.

Delivery format

The script is provided as zip archive (SI_AcceptanceTest V20.zip). Itis just a
zipped version of the exported script, the report file in the form of an Excel table
and a documentation file. The zip file is not an executable project.

All of the necessary steps required to insert the script in an existing project are
described in the following chapter.

Before you can work with the script, the machine or the test configuration must
have been commissioned; this also applies to the safety functions. Further, the
processes signals must have been connected in order to be able to operate the
drives.

For individual tests, it can be necessary to make special settings on the control
side in order to provoke a limit violation (e.g. when testing SLS).

Safety Integrated - acceptance test support
V2.1, Article ID: 522048627



Copyright © Siemens AG 2012 All rights reserved

4 Commissioning the application

4.2

4.1 Preparation

Commissioning the application

Preparation

Commissioning the machine or the test configuration must have been completed
sufficiently far so that the drives can be traversed. Further, it is assumed that the
used safety functions can be controlled.

The script supports all safety functions up to V4.4 and their associated control
versions. Other versions of the safety functions can also be tested.

Importing the script

The zip file must first be extracted. A program such as WinZip can be used to do
this.

& D:\Data i Tmp i (]
Datei  Bearbeiten Ansicht  Favoriten  Extras @ | 5‘
@ Zuriick - '._p) - Iﬁ /.,_\-’ Suchen I; Ordner | v
Adresse I@ D:\Dakat Tp j

Mame & | Gro'Be' Typ | Geandert am |
Datei- und Ordneraufgaben * ﬁjcceptancﬂe‘.. 797 KE  WinZip File 02.03.2012 09:52

‘_:3 Metien Mrdner mrskelan
i = WinZip - 5I_Acceptancelest_¥20,zip =] B3]
Datei  Akbtionen  Optionen  Hife

. et {:') Extrahieren - D:\de8b04e0'Projekte’, Abnahmetest Skript'S1_AcceptanceTest ¥2055p 2x|

A & w ESES
© Neu Affnen Favorite Estrahiersn nach: ID:\Data\Tmp j ‘@l rj(l
p
I Mame m: = g Desktop =
0| = sI_AcceptanceTest_V20.xml =] :} Arbeitzplatz
\- I1‘1\__]SIJ?\cceptanceTestf\u'ZDjmpt\«'.><Is Dresktop e [C:] SYSTEM

|2 Extension 1.xml “e [D:]DATEN

] IxMLData . ) Appdata
U] i ume_data.xsl =] @ Data

s ume_dir,xsl Figene Dateien

|| Extension 2, xml

| IKMLDaka ﬁl’ B

i ume_data,xsl w'

[ Airbeitzplatz

:él,umc_d\r.xs\ - Dateien I Explarer-Fenster ffnen

£ Ausgewahlte Dateien/Ordner W e
|0 Dateien (0 Byte) ausgewshlt iy O B S e e Abbrechen |
_ e . I Hltere Dateien Libsrspringen
; nge " Dateisr: Hilk
tng ¥ Pfadangaben verwendsn e
A

Figure 4-1: Extracting the "SI_AcceptanceTest_V20.zip" zip file

Extract the files to a directory of your choice. The "D:\Data\Tmp" folder was used in
this example.

In the next step, a script folder must be created in your existing project. To do this,
please open STARTER or SCOUT and the project that you have created. Please
remain in the offline mode. The folder must be inserted directly below the drive unit.
If the script is inserted at the incorrect position (e.g. under a drive or the Control
Unit), then the application will not be able to be executed.

Safety Integrated - acceptance test support
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SMCSIMOTION SCOUT - Abnahmetest - [S120_CU320_2 DP.SERVO_D2 - Safety Integrated]

@ Project  Edit Inzert Target spstem  “iew Options Window Help

| D@5 =] 2] = e

=]

| 0%

| % | -

I j‘

|ELelz =] Ll A Al ] =]

Figure 4-2: Creating the script folder

=
B Insert SIMOTION device =l Salety Integrated |
[]’_| Inzert single drive unit | Safety
ESET Dpen Hw/ configuration IMotion mohitaring via PROF
B~ » Commun 00 |[3] Salety without encoder v
ey Mess Copy
Lo % Comi Paste
B~ » Topalagy = {
o[ cu_s_of  SESiE I
,,,,, *_I IFiser Rename
..... S Conf  CoOmpare.. Mt
""" > EKDE Connect target device S
(S?' i ontl Target device »
_____ N g;:l Load to file systen ...
= 3 b I n
IEZI--EEI 183 Saig aﬁzn;:rne?lzychan 33 I, Bl o
H- ] Infeeds S Save project and export object
B0 Inputiou Save and recompile all b
: Saf
[]"'Tl Enlc:oder Dwerview j
El—l *”VFS Cormimunication 3
o risEr
Eﬁl SER Tapology : Safe
Y Docurnentation 4
2 [ Select technaology packages...
e
= Froperties... =
- % Control logic
[+ Setpoint channel
#- 3 Operloopiclosed-oop control ]
=3 Functions —_—
i % Line contactar control
: » Brake control rararmeters after download
e ™ Gafahn lnbaaratad =

To create the folder, right-click the drive unit. Under "Experts", select the "Insert
script folder" entry.

The folder is now created. Then right-click the folder and select the "Import object”

entry.
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4.2 Importing the script

JiL L | e e et g g e e
———————x
E--@ Abnahmetest
B Insert SIMOTION device
) Insert single drive unit
e1-fla 5120 CU320 2 DP
e D Overview
=% Communication
» Message frame configuration
! » Commiss. interface
[+~ » Topolagy
=M cu_s_on4
Insert DCC chartz
» Corfiguration
> Expertlist
- % Contral logic
8= |nputs/outputs
- % Communication
B ® Diagnostics
3 Te3n_04
w-_0 Infeeds
-0 Input/output components
®-_1 Encoder
E-3 Drives
®) Irsert dive
-] SERvO_O1
@] SERVO_D2
-1 Documentation

=3 -
* ) Inz Irsert new object
-1 LIBRARIE:
B SINAMICS
e [Capy
e MONITOR
Delete

Project | Command lib — ASCI import...

x

Figure 4-3: Importing a script

A window opens in which the "SI_AcceptanceTest _V20.xml" file to be imported can
be selected. Use "Browse" to select the directory in which the

"Sl_AcceptanceTest V20.zip" was extracted previously.

Import object E = : X|

Source path and source name of the import;

I Browse...

Target path and name of the project file:
Select the appropriate XML file: 2] |

Suchen in: I@' S1_AcceptanceTest_ W20 j = EF '

| ML_51_AcceptanceTest 20
2| SI_AcceptanceT est W20, wml

Dateiname: || j Qffren I
Dateityp: J<ML files (* srul) = Abbrechen |

[

Figure 4-4: Selecting the file to be imported
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4.2 Importing the script

Now select the "SI_AcceptanceTest_V20.xml" xml file and click the "Open" button.
The file is now selected and "OK" clicked to import.

Import object

Source path and source name of the impart:

ID:'\Data\Tmp\SI_.-’-‘-.cceptanceTest_\p"2EI'\S|_.~’-‘n.cceptanceTe Browse. . I

Target path and name of the project file:

ID:\

0K |

Browse: |

Cancel | Help |

Figure 4-5: Importing the file

If the procedure was completed successfully, the acceptance-test script is now
available in the previously inserted script folder (see the figure below). The script is
know-how protected and cannot be changed by the user.

EHfila 5120 CU320_ 2 DP

e Owerview

=3 Commurication

i > Message fiame configration
Ly Commiss. interface
[+~ » Topology

=P CU_s_nn4

----- ® ) Insert DCC charts

----- » Canfiguration

----- > Expert list

----- > Cantral logic

-5 |nputs/outputs

----- » Communication
- % Diagnostics

- TB30 04

-] Infeeds

- Input/output components
E

E

f-_] Encoder
—-_] Drives
L. ® Ingert drive
¥ [l SERVO_01
B-f SERVO_02
-] Documentation
=1 SCRIPTS
L. Ingert sorpt
S @ S|_AcceptanceT est 20
-] LIBRARIES
-] SINAMICS LIBRARIES
-] MONITOR

Figure 4-6: Project with imported script

The "SI_AcceptanceTest_V20.zip" file also contains the

"S|_AcceptanceTest V20.xlIs" Excel file. This can be used, unchanged as report
file. You can, however, give this file a different name and move it to any directory.
In order to always have the original file available for multiple use, it is
recommended to use a copy of the file for logging rather than the original file.

The following chapter describes not only the operation of the application but also

specifies how to integrate the Excel file.

20
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5.1 Starting the application

5 Using the application

5.1 Starting the application

Before the script is started, ensure that a functioning connection has been
established between STARTER or SCOUT and SINAMICS. It is not assumed that
an online connection has already been established when the script is started.

The script is started with a right-click and selecting the "Accept and execute" menu
item.

.+. PRSP

=] Drives
- % Insert dive

[ SERVOD_02
-] Documentation
B SCRIFTS

*_| Insert script
=21 LIBRARIES be
B0 SINAMICS LIBRARIE Cut
E-_] MOMITOR Copy
Easte
Delete
Rename

Accept and execute

ASCIl expart...

Espert 3
Krow-how protection

Pritt...
Frint preview. ..

iiect | Commatd library P i
roperties...

Figure 5-1: Starting the script

Immediately after the start, an HTML page opens in which the language can be
selected. The script currently supports the German and English languages.

= http:£#7 - 5120 51 acceptance test - Windows Internet Explorer H=E

v == —— e I —C U2
Flease select your language

" German
' English

Figure 5-2: Selecting the language

A window then opens to inform the user that this script is only a support for
performing the acceptance test. The operator remains responsible.

Safety Integrated - acceptance test support
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5.1 Starting the application

[ |

Thiz application azsistz the uzer to camy out the Safety acceptance hest
! and to document the results and safety relevant parameters.
The application is not a complete acceptance test of the entire machine!
& check if the valid standardz and regulations are fullfilled iz not supported!
The uzer has to obzerve and check the acceptance test application
and the results wer exactely,
The application is not able to detect all maloperationz of the machine.

Figure 5-3: Note regarding the acceptance test using a script

The Excel file used as the report must then be selected. The script opens a window
in which the user selects the Excel file.

Offnen =T
Suchen in: I@ S|_AcceptanceT est V20 j dea EF -

[C1#ML_SI_AcceptanceT est_W20

Dateiname: ISI_.-’-‘-.cceptanceTest_V2D.>:Is j Offnen I
Diateityp: IFiIler * 3] = Abbrechen |

Figure 5-4: Selecting the report file

This must either be the file supplied or a copy of it. An Excel table created by the
user cannot be used. However, the provided file — or a copy of it — can have any
name.

An internal check is made as to whether the script version matches the Excel file
version. The application can only be executed if this is the case. Otherwise a
window opens with an appropriate error message.

If an online connection has not been established, the script establishes it. A
message window is opened to give users time to physically establish the
connection. The connection can be established only after clicking "OK".

Safety Integrated - acceptance test support
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5.2 Operator inputs

521 Starting a new acceptance test

After the steps described in Section 5.1 have been performed, the operator is now
prompted to enter some machine data. To do this, several windows are opened
one after the other.

You must first enter some general machine data.

Please enter the plant i machine description.

Designation [Sample Machine XFO1
Type [Toozx

Serial number 3A456-7 AFRS-GEE0A
hlanufacturer SIEMENS
Customer JcsTM

Electrical drives |2

Other drives E]

o]

-

Figure 5-5: General machine data

The input regarding the number of drives is only used for documentation purposes,
and has no influence on the subsequent test. "Other drives" mean non-electrical
drives (e.g. hydraulic axes); they cannot, however, be tested by the application.

The inputs mentioned above can be subsequently found in the report (Excel file) in
the "Plant description" spreadsheet. After the acceptance test has been completed,
these should be supplemented by a sketch/diagram of the machine. A detailed
description of the specified spreadsheet can be found in Section 3.1.2 of this
document.

The inputs are confirmed by clicking the "OK" button to close the window.

The application now investigates all of the drives connected to the Control Unit. It is
evaluated as to whether safety functions have been configured — and if they have,
whether the Safety Integrated Basic Functions or the Extended Functions are
being used. When Basic Functions are being used, then the application is in a
position to automatically identify the configured functions. These are then displayed
in a window. The case when the Basic Functions are controlled via PROFIsafe and
SS1 has been parameterized is an exception. Because SS1 and STO can be

Safety Integrated - acceptance test support
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24

controlled, the checkbox that appears in the window must be activated if both
functions should be used.

Z'f';'htl|:|:.i'.i'.iI - Acceptance report for Abnahmetest - Windows Internet E'xplmél_'_!E['E'

S s S St — DL [
The following Safety functions are parametrized:

SERWVO_01 Basic Functions:
551 Safe Stop 1 time controlled

[T STO (Safe Tarque Off) is also to be tested.
OKl

Figure 5-6: Display of the configured Safety Integrated Basic Functions
The display must be confirmed with OK.

In the case that Safety Integrated Extended Functions (with or without encoder) are
used, the application cannot decide which functions are being used on the
machine. The operator must make the appropriate selection. Only these functions
can be tested later using the application.

{7 http:/#/ - Acceptance report for Abnahmetest - Windows Internet Explorer [ =] [E3|

e ————— e —
Please select the commissioned Safety functions.

SERVO_02Exended Functions without encoder

W 5TO Safe Targue OF

7551 Safe Stop 1 speed cantrolled
[T SBC Safe Brake Control

W 515 Safely-Limited Speed

[ 55M Safe Speed Monitar

I 5D Safe Direction

~5LS stages
W SLS 1 Speed limit 1
W SLS 2 Speed limit 2
[T SLS 3 Speed limit 3
[T 515 4 Speed limit 4

5Dl Direction
¥ Pasitive
[T Megative

o]

Figure 5-7: Selecting the used Safety Integrated Extended Functions

You must select all used safety functions that should be tested. If you are not sure
about the selection, then you can find additional information on this in Section 9.1.1
of the SFM /3/ (S120) or Section 8.9.2.1 of the FM /5/ (S110).

For the selection of SLS and SDI, the parameterized stages or directions must be
selected below. The input is completed with "OK" and the window closes.
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Once the functions to be tested have been selected, the application opens two
windows. One window provides an overview of the safety functions selected for
testing and their associated test progress.

c‘ http: #/7 - Acceptance repoit for Abnahmetest - Windows Internet Explorer

Overview acceptance test

Extended Functions without
encoder
STO SS8S1 SBC STO SS1 SBC SS2 SOS SLS SSM sSDI STO sSS1 SBC SLS SSM SDI
SERVO_01

SERVO_02

Basic Functions Extended Functions with encoder

| Testfinished successfully
Mot tested or hot completed yet

I Error during test

Figure 5-8: Overview of the acceptance test when starting the application

Selected functions that have not yet been tested (completely) are shown with a
yellow background. The field changes to green once the test has been successfully
completed. If an error has occurred while testing, then this is flagged in red. This
screen form corresponds to the spreadsheet "Overview" (see Section 3.1.1).

The second screen form is for actually performing the acceptance test. For
example, the drive and the function to be tested are selected here. Furthermore, at
this point you can initiate that the safety parameters of the drives are logged.

Note This version of the acceptance test does not permit the concurrent test of several
drives.
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Documentation of
-Safety parameters
-Clock cycles
-Checksums

Selection of the
drive to be tested

{7 http:2// - Acceplance report for Abnahmetes! o... [B [ |

Parts to be documentated:

™ Plant description

™ Drive-specific data (Safety-Parameters)

™ Completion of certificate

Please select the drive(s) to be tested:

Copyright © Siemens AG 2012 All rights reserved

[ SERVO_01
O SERVO_02

Please select the Safety function that should
be tested.
rSafety function

Basic Functions

& STO Safe Targue OFf

© 357 Safe Stop 1 time controlled
€ SEC Safe Brake Contral

Selection of the
function to be Extended Functions:

tested :> STO Safe Torgue Off

551 Safe Stop 1 (time and) acceleration contralled
SBC Safe Brake Contral

552 Safe Stop 2

S0OS Safe Operating Stop

SLS Safely-Limited Speed

S5M Safe Speed Monitor

SO Safe Direction

O000D0000

r5LS stages
T SLS 1 Speed limit 1

- T SLS 2 Speed limit 2
Selection of the 7 SLS 3 Speed limit 3

S.LS s_tages and SDI T SLS 4 Speed limit 4
directions

=Dl Direction
I Positive
™ Negative

%‘ Quit Save to file

Figure 5-9: Using the application

The documentation also includes the safety parameters, the safety clock cycles,
the firmware versions and the checksums. This data is subsequently included in
the report in the spreadsheets "Plant description”, "Drive-specific data" and
"Completion" (see Section 3.1). The documentation must be selected once
otherwise the report is not complete. It is recommended that this is done at the end
of the test. This means any parameters that change during the test are not lost. A
check mark must be set in the fields in order to document the appropriate sections.

In order to test a safety function, the associated drive must first be selected. The
safety function must then be selected. It is not possible to select more than one
function for the test. The test is started with "OK". If a function is selected that is not
parameterized (for Basic Functions) or was not selected previously, a window
appears with an error message specifying that the relevant drive does not support
this function. The test starts once a correct selection has been made. In Sections
5.3.1 and 5.3.2, an example is provided for one Basic and one Extended Function
in order to explain the test procedure and the necessary interactions. Click the
"Save to file" button to save the current test version. This should be done after
each tested function.

Safety Integrated - acceptance test support
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Note The acceptance test must be performed for each configured control of a Safety
Integrated function. The Safety Integrated functions can be controlled via the
onboard terminals, the fail-safe TM54F module or the PROFIsafe telegram.

For the case of the Basic Functions control via PROFIsafe and terminals, please
note Section 5.3.4 of this document.

The display (Figure 5-8) changes depending on progression of the test. The
following figure shows the display after test of STO on drive SERVO_01 was
successful and the test of SS1 was completed with error.

e —————— A ——————————-- = | B
Overview acceptance test

Extended Functions without
encoder

STO 881 SBC STO SS1 SBC 882 SOS SLS SSM SDI STO SS1 SBC SLS SSM sDI

SERVO_01 | |

SERVO 02

Basic Functions Extended Functions with encoder

| Testfinished successfully
Mot tested or not completed yet

I Error during test

Figure 5-10: Overview of the acceptance test during the progression of the test

After one or several functions have been tested, the acceptance test can be exited
with "Quit" (see Figure 5-9). If not all of the functions were (successfully) tested, the
test can be continued later. This is required, for example, if an error results or it
was determined that a safety parameter needs to be changed.

Note Always exit the script with the the "Quit" button and never with the
STARTER/SCOUT "Cancel" button.

5.2.2 Continuing an existing acceptance test

The first steps do not differ from those when starting a new test. The report file is
opened as shown in Figure 5-3. The application detects that this file has already
been used once. The window shown in Figure 5-4 opens and the previous entries
are displayed. After confirming with "OK", the following message window opens.

Hl Continue report

-
“‘11) The existing acceptance test will be continued now,

Figure 5-11: Message when continuing the acceptance test
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After confirming with "OK", the windows shown in Figs. 5-9 and 5-10 open and the
test can be continued.

Note If the test is saved in a certain language, it can only be continued in this
language.

Safety Integrated - acceptance test support
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5.2.3 Response in the case of an error

If an error occurs during a test, then the application opens a corresponding alarm
window and cancels the test.

CHEE—— X
@ 551: An eror occured during the test of the funchion.

Figure 5-12: Message window in the event of an error in testing SS1

For better diagnostics, the current status should be saved and the application
terminated ("Quit" key in Figure 5-9). The report file can now be opened. The test
point that resulted in an error can be identified in the spreadsheet of the drive
involved.

iAcceptance test for Safe Stop 1 without encoder (Extended Functions)
39
40 |Table: Function "Safe Stop 1 without encoder”

1 No. | Description | status

12 HNote:
EThe acceptance test must be individually conducted for each configured contral.
14 | The control can be realized via TM54F orvia PROF|safe.

15 1. Initial state

E +  [Drive in "Ready" state (p0010=10) Ok
E + Safety Integrated Extended Functions enabled (p9&01.2=1) B
ﬁ + Safety functions enabled (p9s01.0=1) Ok
g «  Safety configured without encoder (p8506 =1 or p9506 = 3) QK
30 « Mo Safety faults and alarms P0945[0..7], r2122[0..7], r9747[0...7]) on drive and

31| TMa4F (if available); see note " non-critical alarms" in section

32| Acceptance tests".

a3 2. Run the drive

Figure 5-13: Excerpt from the report file

As can be seen, the error buffer query resulted in an error. It can be assumed that
when starting the test, a Safety error was already active. This must now be
checked using the STARTER/SCOUT alarm window.

Once the cause has been corrected and the messages acknowledged, the test can
be continued as described in Section 5.2.2.

Note It must be ensured that the report file not is open in Excel, otherwise the script
execution cannot be continued.
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5.3

531

Table 5-1: Testing SS1 (Basic Function)

Performing the tests

Testing Safety Integrated Basic Function SS1

The following tabular overview shows the test of the Safety Integrated Basic
Function "Safe Stop 1" (SS1). Here, the function is controlled via PROFIsafe. All
operator interactions are described. The procedure when testing the other Basic
Functions (STO and SBC) is very similar. This also applies when testing the Safety
Integrated Extended Functions STO and SBC. This is the reason why there is no
detailed description of the tests for the other Safety functions mentioned above.

The following table describes the steps that are required after starting the test

according to Section 5.2.

No.

Action

Remark

A) Select the safety data to be
logged

B) Select the "SERVO_01"
drive

C) Select safety function SS1

D) Start the test

E' http:#// - Acceptance report for Abnahmetest - W

Parts to be documentated:

M Plant description r
W Drive-specific data (Safety-Paramsters) A
W Completion of certificate

Please select the drive(s) to be tested:

¥ SERVO_01 B
I SERVO_02

Please select the Safety function that should
be tested.

rSafety function

Basic Functions

© ST Safe Torque Off F
| 551 Safe Stop 1 time controlled | €
€ SBC Safe Brake Control

Extended Functions:

STO Safe Tarque Off

S51 Safe Stop 1 ftime and) acceleration controlled
SBC Safe Brake Control

552 Safe Stop 2

S0S Safe Operating Stop

SLS Safely-Limited Speed

S5M Safe Speed Monitor

S0 Safe Direction

SO0 0000

rSLS stages
T 5LS 1 Speed limit 1
[T 515 2 Speed limit 2
T 5LS 3 Speed limit 3
T 5L5 4 Speed limit 4

S0l Direction

T Pasitive
T Megative

%I Quit Save to file | D

30
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No. Action Remark
(f' http://# - Documentation iz in execution. .. - Windows Internet Explorer
Documentation of drive data (Safety parameters).
. ) Please wait. .
2 When logging the data you will
be informed of the progress. SERVO_01 will be documentated. .
SERVO_0Z will be documentated.
Read out data for plant description...
At the beginning of the test, SS1
ooy | x|
Safety functions) must be - E
deselected. _ S afe Slap 1. [S51)is tested. Plesse deselect 581,
3 "OK" may only be selected if
this has been done. oK
If STO or SS1 is still active, then -
this results in an error in the
test.
You are now prompted to
traverse the drive to be tested.
It is also queried as to whether Windows Script Host
the drive is rotating. Here, the
application does not perform a 1 ? Ruri the drive(s] and ersure that the camect dive(z] are running.
4 check. You are responsible for \‘4) Aue the drive(s] moving?
making the correct entry.
When selecting "Yes", the test Ja | Hein |
point is evaluated as OK; if
"No", then the test is canceled
with an error message.
You are now prompted to select
the SSL function
The "OK" button must be clicked
6 before the function is selected. Please acknowledge this meszage and select S51 within the next 2 minutes,
SS1 must now be selected
within 2 minutes. If this is not
done, the test will be canceled
with an error message.
The SS1 time is long enough to automatically evaluate the signal states between selecting SS1
and the resulting state STO -> continue with point 8.
7
The SS1 time is too short for an automatic evaluation of the signal states -> continue with point
13. This can be the case for SS1 times less than 1 sec.
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No.

Action

Remark

You must observe and monitor
the braking action of the axis
and decide whether the axis
was correctly braked. The
application cannot evaluate this.

When selecting "Yes", the test
point is evaluated as OK; if
"No", then the test is canceled
with an error message.

Note:

For very long SS1 times, ensure
that "Yes" is only clicked after
this time has elapsed. The test
will be exited with an error
message if this is done too
early.

Windows Script Host

\?‘J Waz [Wwere] the diive(z] braked to standstill along the OFF3 ramp [p1135]7

Ja I Mein |

When controlling (several
drives) via PROFlsafe, this
message appears and must be
confirmed with "Yes".

Please carefully observe the
information immediately
provided after this table.

Windows Script Host

551 was not selected for all drives that use the same clamp on the CU (p3520],

\f/ 1F 557 is only selected by PROF|sate o if the arouping is not relevant for this drive, then press the Yes button .

Otherwize press the Mo button and check the grouping configuration

10

You will now be prompted to
deselect SS1 again.
Confirmation with "OK" is
permissible only after this has
been done.

Pleasze deselect 551 now,

11

You are now prompted to again
traverse the drive to be tested.

It is also queried as to whether
the drive is rotating. Here, the
application does not perform a
check. The user is responsible
for the correct entry.

When selecting "Yes", the test
point is evaluated as OK; if
"No", then the test is canceled
with an error message.

Windows Scnpt Host <]

] Acknowledge ‘zwitch-on inhibit' and run the drive(z).
\g/ Enzure that the correct drivelz] iz [are] running.

Iz [dre] the divels] running?

Ja I MHein I

12

A successfully performed test is
displayed with this message. It
must be confirmed with "OK".

L]
\3_‘.) 557: The function was tested succeszstully.

The following lines are only relevant, if an automatic evaluation of the signals was not possible due to an
excessively short SS1 time.
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No. Action Remark
If the SS1 time is too short for Windows Script Host
an aUtomatiC eVaantion, then <P Between activating 551 and the follow up function STO, the monitored
i - arameters had not the expected values. Possible reasons can be:
thls message appea’rs' \\/ p a slov:l online c:m:r:ectionpbe:ween STARTER/SCOUT and diive
You will now be prompted to -a sh_ort SS_‘I time [e.g. less _than‘l zec]
. - multiple drives are tested simultaneouszly
13 record a trace to Verlfy the - wiong activation [e.g. enabling by PROF|safe selected but activated by clamps]
correct Signal characteristic. Flease use the Trace function ta monitar the releyvant parameters.
"No" must be Selected because The parameters and expected values can be found in the zafety function manual.
this is genera”y not available Did the traced parameters show the expected characteristics?
when the message is displayed T
for the first time.
CEEEE— =
The test is now exited with an @ 551: An emor occured during the test of the function.
14 | error. The message must be
confirmed with "OK".
You should now end the acceptance test and record the required trace. You must trace all of the
signals that are listed in Table 9-9, Section 9.4.1.2 of the SFM /3/ (S120) or in Table 8-29, Section
8.9.5.1 of the FM /6/ (S110). These are as follows:
r9772, r9872, r9773; r9774 (only if you are using grouped drives)
Selecting SS1 (e.g. r9773.5) is recommended as trigger. Configure the recording interval greater
than the SS1 time in order to be able to identify all of the signal transitions. You also require a pre-
trigger in order to be able to evaluate the signals before selection. Please refer to the tables above
15 regarding which bits must be considered.
To verify correct braking along the OFF3 ramp, you can optionally record the speed setpoint and
the actual value.
If you are working with version V2.6 SP1, then please orientate yourself to Table 9-9 from the
SFM with revision level 10/2008.
The acceptance test of the function is repeated after the trace has been positively evaluated with
OK. "Yes" can now be selected in the window from point 13. The test is now continued with point
8.

Note regarding grouping

According to Section 5.1 of SFM /3/, drives are considered to be grouped if they
have the same value in p9620. This also applies to the value 0. If the Basic
Functions are not used or if they are controlled via PROFIsafe, then p9620 has the
value 0. However, in the strict sense, there is no grouping. In spite of this, for the
test, the message specified under point 13 is displayed.

When controlling the Basic Functions via PROFIsafe — or when using Extended
Functions without Basic Functions — this message should generally be confirmed
with "Yes".

When controlling the Basic Functions via terminal for grouped drives, it is only
permissible that the above window is displayed when an error occurs. "No" would
be the answer in this case. This leads to the test being canceled with an error
message. In this case, using the report you must determine the cause of the
problem.

Because of deactivated drives, the correct function cannot always be guaranteed
and so the test of currently grouped drives with the application is not released.
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5.3.2

34

Testing Safety Integrated Extended function SS2

Performing the Safety Integrated Extended Function "Safe Stop 2" (SS2) test is
shown in the following tabular overview. Here, the function is controlled via
PROFIsafe. All operator interactions are described. The other Extended Functions
are tested in a very similar way. This also applies when controlling the functions via
the fail-safe TM54F Terminal Module. This is the reason why there is no detailed
description of the tests for the other Safety Integrated Extended Functions.

The following table describes the steps that are required after starting the test
according to Section 5.2.

Safety Integrated - acceptance test support
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Table 5-2: Testing the safety function SS2 (Extended Function)

No. Action Remark
Before you start the application according to Section 5-2, STARTER or SCOUT should be opened
1 a second time. Only then is it possible to configure, start and evaluate a trace while the application
is running.
Open the same project in both STARTER and SCOUT.
/7 http:/// - Acceptance report for Abnahmetest - Windo._. B[] E3
Parts to be documentated:
[T Plant description r—i
7| Drive-specific data (Safety-Parameters) (A
M Completion of certificate
Please select the drive(s) to be tested:
C SERVO 01 B
F SERVO_02 D
Please select the Safety function that should
A) Select the safety data to be tested.
be logged - Safety function
" " Basic Functions:
B) dse.leCt the "SERVO_03 0 STO Safe Torque Off
rve 0 551 Safe Stop 1 time controlled
© SBC Safe Brake Contral
C) Select safety function SS2 IFl
2 Extended Functions: —
€ STO Safe Tarque Off
D) Startthe test € 551 Safe Stop 1 (time and) acceleration controlled
€ SBC Safe Brake Control
Note: ® 552 Safe Stop 2
Step A is not necessary if the € S0S Safe Operating Stop
data has already been logged — ; SLS Safely-Limited Speed
and in addition, the safety - gg?"ssfafzspi‘?d MEniF
parameterization has not been ale rechon
changed. rSLS stages
T 5LS 1 Speed limit 1
T SLS 2 Speed limit 2
7 5LS 3 Speed limit 3
[T SLS 4 Speed limit 4
S0l Direction
T Positive
T Negative
%l Cluit | Save to file | [EI
2 | -
-
At the beginning of the test, SS2
(and f necessary all ther
Safety functions) must be il
3 deselected. Safe Stop 2 [S52] iz tested. Please degelect 552,
"OK" may only be selected if
this has been done.
If SS2 is still active, this will lead
to an error in the test.
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No. Action

Remark

You are now prompted to
traverse the drive to be tested.

It is also queried as to whether
the drive is rotating. Here, the
application does not perform a
4 check. You are responsible for
making the correct entry.

When selecting "Yes", the test
point is evaluated as OK; if
"No", then the test is canceled
with an error message.

Windows Scrpt Host 5]

L 9 Fun the drive(z) and ensure that the corect drive(s] are minning.
\:—) Are the drive(z] moving?

You are now requested to
configure the trace recording.

Il Documentation by Trace function x|

L] Maote:
\_’3) “'ou have to monitor 552 using the trace funchion.
The measurement must be documentated.

Configure and activate trace recording:

- Trigger: Trigger on wariable. Bit pattem [rA720.2=0]

- Record the following walues: r97140], 19720, 19722

- Select the time interval and pretigger so vou can recagnize the
gelection of 552 and the transition into the subsequent 505 state.

For better analysiz, dizplay the following bit values:
-19720.2 [De-zelection 552)

197222 [S52 active]

97223505 active)

form.

6 In this case, now change to the second opened STARTER/SCOUT and open the trace screen

Signals to be traced:
¢ 19714[0]

e 19720

e 19722

Trigger:
e Isochronous recording -
time-limited trace
e The duration should be
7 selected in such a way that
braking along the OFF3
ramp and the transition to
the next state SOS can be
identified.
e Use pretrigger
e Triggering on bit pattern
e Signal r9720 bit 2

Load the trigger settings and
start recording.

Ducopclechck  0175ms  [$120,0U300.2.0F |

Tica lpusnincwon it o] [Frcumiaor 3] b el Start Trace
Fofien nacies [z cusen 2 o 3 i corto o | Hm||s

Tuaca | Fureton penessior | Massurements | Time dagram | FFT dagiam | Eoe dagiam |
o 2] Signals

o, [ ctien| Sional | Comm—"
[~ T - =8 1 = RO ST s veR Y, Lol 300 vokooly 9SO YRR 0N T CorD U
=] G 11 = maton Segrosics vekoky , Achul SAMGER vekxty ink on ihe Contiol Und

N v = 2 Wl (ot s rmy ed e drive - 1
" N = SERVID_02 P72 S Moo, shabus sy rlegraied 1 he drve Select Signals

s = : :
[ ] =
- : = -

[} =
* O pp— e, Select bit tracks
— | Racsnding
= [12cchvonez vccrdng e ineegace sl Select timelimited trace

=

“Factor 1
Taegecksk | TS -
Errston EREr ) :[ Musimam duration: e e _
2] Tegges Configure Trigger Configure bit Mask
Ty Trgam on i st ] F==
P o/ emiatler [STTV_02 5090, CO/80 51 otion coniso sgnals rtegrated mnthe o 0] ixeir = N
e chock QiSm (S120.CU%0 2 0P) En
i  —on = ixasx ‘.
] — ‘-"‘ Configure preirigger time

running.

8 After the trace has been started, you return to the STARTER/SCOUT on which the application is
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No.

Action

Remark

You are now prompted to select
the SS2 function.

You must observe and monitor
the braking action of the axis
and decide whether the axis
was correctly braked. The
application cannot evaluate this.

When selecting "Yes", the test
point is evaluated as OK; if
"No", then the test is canceled
with an error message.

Note:

Braking along the OFF3 ramp
can be checked using the trace.

Windows Script Host ) | x|

::j Select S52 while the drive iz moving
S @

- Did the diive decelerate along the OFF3 ramp down to standstill and
did it remain under contral [pulzes enabled]?

Ja I MNein

10

You are now requested to
analyze the trace recording.
The application provides some
notes in this case. Additional
information can be found in
Chapter 9 of SFM /3/ (S120) or
Section 8.9 of FM /6/ (S110).
Neither the "Yes" nor "No"
button may be clicked at this
time.

Windows Script Host |

<P Analyze trace;
H:/ - 505 iz trigaered after the 552 timer [p9352/9552] hasz expired.

Did the traced parameters show the expected charactenzstics?

Ja I MHein |

11

Now switch back to the STARTER/SCOUT that is open in parallel on which the trace was
recorded. According to the information above, display bits r9720.2 (SS2 deselection), r9722.2
(SS2 active) and r9722.3 (SOS active).

12

Your trace should now have a
similar characteristic as shown
in the adjacent diagram.

Note:

Under no circumstances should
you close the trace. The trace
that was recorded still has to be
saved.

The required steps are
described from row 18 and
higher.

i |

13

Now return to STARTER/SCOUT

on which the acceptance test application is running.

14

If the trace has verified a correct
behavior, confirm this with
"Yes".

If not, "No" must be selected. In
this case the test is completed
with error.

Windows Script Host |

Analyze trace:
\:/ - 505 iz tiggered after the 552 timer (p3352/9552] haz expired.

Did the traced parameters show the expected characteniztics?

Ja I MHein |

15

You are now prompted and/or
reminded that the trace still has
to be saved and attached to the
acceptance report.

Confirm the message with "OK".
Save the trace after the SS2
test has been completed. You
can find the description from
row 22 and higher in this table.

=]

L]
\!:.) Save the trace and add it o the acceptance report,

Safety Integrated - acceptance test support
V2.1, Article ID: 522048627

37




Copyright © Siemens AG 2012 All rights reserved

5 Using the application

5.3 Performing the tests

No. Action

Remark

Deselect SS2 again. If the
drives are to be traversed again
with the setpoint, confirm this

Windows Script Host i x| |
\i:/ Pleaze deselect 552,

16 | with "Yes" Is the diive running with the setpoint again™?
If "No" is the answer, the test is =
canceled with error. Ja I Nein |
CEE——— x|
The application displays a . y
successfully performed test with \“12 552 The function was tested successfully.
17 A " S
this window. Confirm this with
"OK".
18 Now switch back to the STARTER/SCOUT that is open in parallel on which the trace was

recorded. A graphic display of the trace is first saved.

igs velocity actual valye o
Totion iagnosiids velooty, Actudl SAMZSER welosiy Tl o

Wridgreagr

Undo zoom completely
Measuring cursar 3

Right-click when the cursor is

v Auglizry ine orid
w Show comments

located in the graphic to receive
19 | the displayed menu.

Select "Copy graphic to
clipboard".

Mema function active

Display trigger line:

Show interpolation paints

Active curve 3

Buto-scaling
Sealing

Automalic curve color stucturing
Anange curves in tracks
Time/FFT diagiam

Supsrimposs measurements

Propetties

Create an Office document (e.g. a Word document) that you can then use as buffer for the
graphics until the acceptance test has been completed. As long as the application has not yet
20 | been completed, you cannot insert the graphic directly into the Excel acceptance report. After
exiting the application, you can copy the buffered graphics from the document to the
corresponding points in the acceptance report.

steps are described in the following.

This means that the steps specified by the report have been executed. Since the graphic in the
21 | report is relatively small it is recommended that the trace data is also backed up. The required

| Tiace 1 ecoding completed | =] [5120_c0320_2_0P

e A

[ Fetfien ! A ive [s120_cuzzo 2 op |

| =

Assume contiol priority!

A) Select the
"Measurements" tab.

Trace | Function generatol Measusments | Time diagram | FFT diagram | Bods diagram |

=| B| [ to. i
gl P I Measurement(1) 050912 13,0842

il = SERWO_02 ra714[0]
57 - SERYOQ_02r9714[1]

Measurement - signal

)

ARREE

22 = @ E o v
B) Click the symbol to save E S
the data. al
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No. Action

Remark

A) Select a suitable data
storage location.

B) Specify the file name.
The trc extension signifies

Speichern unter

Speichermn in: I@ Abnahmetest

s «e®merE-

|Co3ML_S 1 AcceptanceT est V20

23 STARTER/SCOUT trace
files.
C) Click the "Save" button
Netzwerkurngeb [NBEY E 5 Spaich I
ur[-“_jllf I AleIname: J PEIChE
Dateityp: ITrace files [*.tic] j Abbrechen
Save x|
Please select all measurements or curves that are to be saved in the: file, ‘
| Measurement - signal | Comment |
v Messurement(1) 050312 130942 [ |
A) Select the measurement
you want to save. In the
example, only one
measurement was made.
24
B) Confirm your selection
with OK
i~ Legend
[] Measuremenit/curve will not be saved
Measurement/curve wil bs saved
Measurement partially saved
Cancel Help

25 | You can now archive these recorded traces together with the report file.
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5.3.3
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Notes regarding the application

Particularly in the case of errors during the acceptance test, entries in the report
are not necessarily self-explanatory. The notes in this section allow you to interpret
the entries that have been made.

If an error occurs when querying a parameter, then the corresponding line in
the report has a red background and is marked with Fault. The test of the
corresponding safety function is exited with an error message. However, it is
possible in the report that after the "incorrect" line additional lines have a green
background and are marked with OK. This does not represent an error. The
reason is that the application queries the parameter values block-by-block and
completes the corresponding lines in the report.

The application will prompt you at several positions to confirm whether a drive
is rotating or is at a standstill (zero speed). Here you are responsible for
monitoring the situation. The application does not evaluate as to whether your
entry is correct or not.

When testing the Basic Function SS1, you will be prompted whether the drive
has braked along the OFF3 ramp down to standstill. This should be confirmed
with "OK". If you can confirm this before the SS1 time expires, the tests are
evaluated as faulty because the expected signal states are set only after the
SS1 time has expired.

When testing the SS1 Basic Function, for short SS1 times, the application
cannot evaluate the signal state between selecting SS1 and initiating the
subsequent STO function. In this case, a message makes the user aware of
this (see Section 5.3.1). The correct signal states must be verified using a
trace. In this case, trace the following variables: r9772, r9773 and r9774. As a
trigger signal you can use the corresponding selection bit for SS1 from r9772.
Select the recording interval so that you can see the selection of SS1 as well
as the transition to the subsequent STO function. If you wish to verify braking
along the OFF3 ramp, you can also record the speed setpoint and actual
value. For further information on this test, see Section 9.4.1.2 of SFM /3/
(S120) or Section 8.9.5.1 of FM /6/ (S110).

If the project is closed and reopened, the attempt to execute the script
produces an error message. In this case, the script must be deleted and re-
imported.

The response for a pulse inhibit must also be tested for the test of SDI without
encoder |If this test is performed only in one direction, i.e. only one direction is
parameterized, the test immediately follows the function test. If both directions
are parameterized, the test follows the function test in the negative direction.

Only when all parameterized directions and the response for pulse inhibit have
been tested successfully is the SDI test marked as successful in the overview.

If a different behavior for pulse inhibit is parameterized for the two SDI and
SSM encoderless functions, an error occurs during the test of the function with
inactive monitoring because the relevant parameters caused by the other
function do not have the expected values. For example, if the monitoring for
pulse inhibit is active for SSM but not for SDI, the test for SDI causes an error
because the parameterization specifies that STO should not be active after
pulse inhibit but is active because of the SSM parameterization. The feedback
signals SSM active for pulse inhibit or SDI active for pulse inhibit must be set
identical because otherwise the behavior of the two feedback signals does not
exactly match the parameterization. The script recognizes this and tests the
associated safety function as faulty.
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5.3.4 Supplementary conditions when using the application

Some supplementary conditions and restrictions must be observed when using the
application. They are described below.

e The application was created and tested with STARTER/SCOUT V4.3. Because
no test with version V4.1 has yet been performed, the use of the application
with the STARTER/SCOUT version V4.1 is not released.

e The application is basically capable of simultaneously testing one safety
function for several drives. However, under certain circumstances, the test is
canceled with error although there are no errors. As a consequence, testing
one safety function at several drives simultaneously has still not been released.

e The above point also applies to grouped drives. Grouped drives must be tested
manually in accordance with the documentation in Chapter 9 SFM /3/ (S120).

Safety Integrated Basic Functions can be controlled in parallel via terminal and
PROFIsafe. Here, the application is not capable of documenting the control in
separate test report files. In this very special case, the application can only test one
type of control. The second control type must be "manually" tested.

Safety Integrated - acceptance test support
V2.1, Article ID: 522048627 41



Copyright © Siemens AG 2012 All rights reserved

6 References

6.1 Related documents

6
6.1

6.2

42

References

Related documents

This list does not claim to be complete and only provides a selection of suitable

references.
Table 6-1
Topic Title
11/ SINAMICS S120 Commissioning Manual "SINAMICS S120
Commissioning Commissioning" Edition 1/2012
12/ SINAMICS S120 Drive | Function Manual "SINAMICS S120 Drive Functions"
Functions Editions 1/2012
13/ SINAMICS S120 Function Manual "SINAMICS S120 Safety Integrated
Safety Functions Function Manual" Edition 1/2012
lal S.INAMICS S120 List Manual "SINAMICS S120 List Manual" Edition 1/2012
List Manual
/51| SINAMICS S110 "SINAMICS S110 Equipment Manual” 1/2011 Edition
Equipment Manual
/6] | SINAMICS S110 Drive | g\ AMICS S110 Function Manual” 1/2011 Edition
Functions
I hsﬁ'g'nﬁ'\é'l'cs SHOLSt | ugiNAMICS S110 List Manual* 1/2011 Edition

Internet links

This list does not claim to be complete and only provides a selection of suitable

information.
Table 6-2
Topic Title
\1\ Reference to the http://support.automation.siemens.com/WW/view/de/52248627
article
\2\ Siemens Industry | http://support.automation.siemens.com
Online Support
\3\ SINAMICS http://www.automation.siemens.com/doconweb/
Documentation
DocOnWeb
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4 Contact

Siemens AG

Industry Sector

| DT MC PMA APC

Frauenauracher Strasse 80

D - 91056 Erlangen, Germany

E-mail: safety.team.motioncontrol.i-dt@siemens.com

8 History

Table 8-1
Version Date Change
V1.0 07/2010 First edition
V11 11/2010 First internal revision
V1.2 04/2011 First official edition
V2.0 05/2012 Extension with the safety functionality of SINAMICS
Firmware V4.4
V2.1 07/2012 Readout of parameters also at deactivated drives
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