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Warranty and Liability

Warranty and Liability

Note

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

We do not accept 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”). However, claims arising from a breach of a
condition which goes to the root of the contract shall be limited to the foreseeable
damage which is intrinsic to the contract, unless caused by intent or gross
negligence or based on mandatory liability for injury of life, body or health. The
above provisions do not imply a change of the burden of proof to your detriment.

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

Automation Task 1

1.1 Overview

Introduction

This sample application, shows how the plan holding time, utilization time and the
breakdown times of a machine are detected with WinCC. The KPI value (Key
Performance Indicator) of the machine is then calculated from these specified
values. The production figure is to be considered as a tool to increase productivity.

The following functions are used in the sample project:
e Dblock generated in SCL (simulation of a motor)

e evaluation of WinCC alarm message system

e access to database via VB script

Overview of the automation task

The figure below shows an overview of the automation task.
Figure 1-1

Q@ Plan
LItil ‘IID
Alarm = :

Down

Description of the automation task

The example describes the calculation of the KPI, using a simulated machine. The
plan holding, utilization and breakdown times are detected via the WinCC alarm
message system. The simulation of the machine is via a block in the S7 program
which triggers the respective alarm messages.

WiInCC KPI Analyze
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Overview of overall solution

Automation Solution 2

2.1 Overview of overall solution

Schematic layout

The following figure displays the most important components of the solution:

Figure 2-2
WinCC V7 SP1
HMI
Ethernet
PLC
— S7 300 o. Simulation Motor
S7 400
g ] D o

e

Topics not covered by this application
This application does not contain a description of
e STEP7
e WinCC
e Visual Basic
e Microsoft SQL

Basic knowledge of these topics is assumed.

WiInCC KPI Analyze
1.0, Entry ID: 38701615 7
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Description of the core functionality

2.2

Description of the core functionality

A motor is simulated in the S7 program which sends the alarm messages "Machine
Power On", "Machine Running" and "Motor Failed" based on the events. Operation
is via WinCC.

The alarm messages are displayed and evaluted in WinCC Alarm Control (hit list).

Calculating the KPI is performed in WinCC by VB script. The script accesses the
database table temporarily generated by WinCC Alarm Control. The following data
is detected:

e plan holding time

e utilization time

e breakdown time

e frequency of breakdowns

From the information of the alarm archive the following values are calculated:
e Utilization

e Availability

e MTBF (Mean Time Between Failure)

e MTTR (Mean Time To Recover)

Advantages of this solution

The solution introduced here offers you the following advantages:
e detection of production figures without additional software
e no additional licences are necessary

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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Hardware and software components used

2.3 Hardware and software components used

The application was generated with the following components:

Standard software components

Table 2-1
Components No. MLFB / order number Note
SIMATIC S7 V5.4 6ES7810-4CC08-0YAS
SIMATIC S7 SCL 1 6ES7811-1CC05-0YAS (Optional) for
programming of blocks
in SCL
SIMATIC CFC V7.0 1 6ES7658-1EX07-2YAS (Optional) generating

the S7 program

SIMATIC WinCC V7.0 | 1
SP1 RC 128

6AV6381-2BM07-0AX0

SIMATIC

S7-PLCSIM V5.4

6ES7841-0CCO05-0YAS

(Optional) To simulate
process control systems

Sample files and projects

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

Table 2-2

Components

Note

WIinCC_KPI_Analyze V10.zip

This zip file contains the STEP 7
project and the integrated WinCC
project

38701615 _WinCC_KPI_Analyze_d.pdf

This document.

Alternative solutions

For SIMATIC WinCC the options "SIMATIC WinCC/DowntimeMonitor V7.0" and
"SIMATIC WinCC/ProcessMonitor V7.0" are available to detect, display and
evaluate production figures. This evaluation allows an increase of plant

productivity.

Both options are componets of SIMATIC WinCC/Plant Intelligence. Pre-defined key
performance indicators (KPI) can be detected and visualized by individual machine
modules, units and production lines (equipment). The most important properties

are:

e tracing for breakdown times

e assignment of causes and reasons

e evaluation and monitoring of equipment efficiency.

e decision-making on the basis of performance indicators by identifying the

events that cause cost-intensive equipment failures.

http://support.automation.siemens.com/WW/view/en/34519922

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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Hardware and software components used

The "SIMATIC Maintenance Station 2009" option for the SIMATIC WinCC process
visualization system offers the possibility to diagnose and maintain machines and
plants in a central system to support preventive, status-based maintenance and
reactive maintenance meassures.

http://support.automation.siemens.com/WW!/view/en/31238198

WiInCC KPI Analyze
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General overview

Function Mechanisms of this
Application

3.1 General overview

The figure shows the simulated motor with the operating options in the "Engine
Simulation" area. The messages generated by this simulated motor are displayed
in the alarm control in the lower area of the screen. The "Database Settings" area
displays the necessary parameters for database inquiries. After clicking the "Read
DB / Calculate" button in the "KPI Calculation" area, the necessary data is read
from the database and displayed in the process display.

Figure 3-3

# WinCC-Runtime -

o
WinCC" KPI Analyz
—| Engine Simulation —| Database Setfings

POWER
(Plan Helding Time)

|SeNemame‘ ‘HF.ILSR"‘: ‘

START

f1=g 1D plan holding 571088641

(Utilization Time) | S Bl ‘ ‘D ° ‘
|MsgID utilization time \ \579477249 \

Generate FAILURE [4sa 1D breakdown time | [F29808807 |

(Breakdown Time)

—| KFI Gi

Availabillty [ 95237 WTBF [ go:s4gnnmmiss
o MTTR nn mm:ss

Read DB/ Calculate

Utilization

KPlInfo

Breakdown ime 00:20:07|hh:mm:ss

| =2 e |[F & 4 e = | W K
efues=a@=cSy IEEE L sHE
Numbel Message text |Event [Frequency  [Surn +- [#verage +- |

1 673477 KPlAnahzelPlanthi1 01 Machine Running 18 6:20:05.000  22:21.470

2 |671088 KPIAnakzelPlanti101 Machine Power On 16 3:40:53.000  38:43533

3 |729808 KPlAnalzesPlanti101 Machine Failed 7 20:07.000 252428

4
15 |
15|

7

Ready Pending: 2 |To acknowledge: 0 [Hidden 0 [List3 [ | | | [ [z:30:41 am

= [Si

WiInCC KPI Analyze
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Functionality

3.2

12

Functionality

Figure 3-4

! ™~L_| Alarm Control : = =

=5 Alarm l/>: Hit list ~ WinCC
: __Runtime
: KPI - i DB

If an alarm is triggered in the S7 program, there will be an entry in the alarm
logging of the WinCC Runtime database. In the sample project this is done via the
buttons of the simulated motor.

The hit list of the WinCC alarm control displays the duration and frequency of
alarms. These values are the basis for caculating the production figures.

The values of the hit list are stored in the Runtime database in a temporary
database table "AlgHitListResult_tmp". Since this database table is available in
uncompressed form, it is sufficient to use the Microsoft "SQLOLEDB" provider for
database inquiries. WinCC archive data is usually stored in compressed form in the
database. This compressed data can only be read out with the optional
"WIinCCOLEDB" provider. The "WinCCOLEDB" provider is a component of
"WinCC/Connectivity Pack". Information regarding the "WinCC/Connectivity Pack"
can be found under the following address.

http://support.automation.siemens.com/WW/view/en/28887620

Once the necessary values were read out from the database, the production
figures (KPI) are calculated. Reading out from the database and the calculation of
the KPI is programmed in the same VB script. The script is executed by pressing
the "Read DB / Calculate" button.

WinCC KPI Analyze
1.0, Entry ID: 38701615
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Simulation block "Machine"

Configuration Process 4

Note The sample project was created with the help of the "S7-PLCSIM" S7 simulator using a
S7-400 controller. If you would like to use the project in a real environment, please adjust
your hardware configuration to your conditions.

4.1 Simulation block "Machine"

The block was programmed in SCL. The block is only supposed to simulated the
feedback messages of a motor such as "Power"”, "Run" and "Failure" and to
transfer them to WinCC, using the cronological reporting procedure.

The following functions were implemented:
e operation via WinCC
e trigger of meassages (Alarm_8P)

When operating a S7-300 CPU, the use of a chronological message procedure is not
Note : . e : .
possible. In this case it is necessary to use the bit message procedure instead.

41.1 Tag declaration

The following input tags were created which are transferred to WinCC using the OS
compilation function. With these tags the operation is performed in WinCC.

Table 4-3
Input Type Description
POWER BOOL Commissions the plant
RUN BOOL Starts the motor
FAILURE BOOL Simulates motor failure

The following output tags were created which are transferred to WinCC using the
OS compilation function. These tags trigger the alarm messages and display the
status in WinCC.

Table 4-4
Output Type Description
QPow BOOL Plant in operation (plan holding time)
Qrun BOOL Motor running (utilization time)
Qerr BOOL Motor failure (breakdown time)

WiInCC KPI Analyze
1.0, Entry ID: 38701615 13
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Simulation block "Machine"

4.1.2

14

Note

Program logic

The following programming sets the status of the motor, using the selected settings

in WIinCC and triggers the respective messages:

Figure 4-5

BEGIH;

A4 Turn machine in "ON™ state
QPow := POWEER:

A4 Turn machine in "ERROR™ =tate
QErr := QPow LND FAILURE:

A4 Turn machine in "RUN™ =tate
QRun := QPow ALWND RUN AND INOT QErr:

LEP |
EN R := 1,
8IG 1 :=QPow, // Message: Power

8IG 2 :=QRun, // Message: Motor
SIG 3 :=0,

SIG 4 :=0,

SIG 5 :=0,

SIG 6 :=0,

SIG 7 :=0,

8IG_8 :=QErr, // Message: Motor
ID := wilcHeess,

EV_ID := M3G1 EVID,

SEVERITY := wiHlef#di0
1

M3G1 bDone := ASP.DONE:
HSGl_hEerr 1= ALBP.EREOR:
M3G1 _w3tate := ASP.STATUS:

M3G1 wihck := ASP.ACE STATE:

EHD FUHCTIOH BLOCK

On
runs

Failed

To be able to use the block in a program of a S7-300 CPU remove the declaration and the
call of the "Alarm8P" block and recompile the source code. To trigger the messages in

WinCC the bit tags "Qpow", "Qerr" and "Qrun" can be used.

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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Simulation block "Machine"

41.3 Configuration of message

The configuration of messages is performed on the compiled block in the
"Message Configuration” dialog.

Figure 4-6
Message Configuration - KPIAnalyze', PLCYCPU 417-4 H' KPIAnalyze' Blocks'\FE911 il
Last changed 09/23/2003 05:04:16 P Dizplay language: English [United Statesz)
Heszage ide|Message | Message text E" E |'E'| Message class |'E'| Pri E" Acknowledgment grou
= MEG1_EvID alarm_gp
| S Machine Power On [ [ |Statuz Message - PLC [ |1 [ |Single acknowlzdgment
| SIG2 Machine Running [ |Status Message - PLC [ |1 [ |Single acknowledagment
| SI53 ol [ |= no meszage » 1 [ |Single acknowiedgment
| SIG4 - [T |= no message = 11 | |Single acknowledgment
| SIGs [ [ |2 nomezsage = [ |1 [ |Single acknowlzdgment
| SIGE ol [ |= no message = [ |1 [ |Single acknowledagment
| SIGT ol [ |= no meszage » 1 [ |Single acknowiedgment
| SIGE Machine Failed | [ |Status Message - PLC 11 | |Single acknowledgment
K1l | 2

[~ Heradecimal message number Mares» |
ak | Cancel | Help |

The texts in the "Message Text" column are generated in WinCC alarm logging as
"User Text block — 3". The message class "Status Message — PLC" displayed on
the screen corresponds to message class 16 type 253 in WinCC. To be able to
select the "Status Message — PLC" message class, the option "Single
acknowledgment” has to be deselected.

The correlation between S7 and WinCC message classes is explained in this entry:
http://support.automation.siemens.com/WW/view/en/31622970

Note When using the bit message procedure the tags "Qpow", "Qrun” and "Qerr" can be used
to trigger a message.

The messages are configured manually in the WinCC alarm logging dialog.

WiInCC KPI Analyze
1.0, Entry ID: 38701615 15
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S7 program

4.2 S7 program

The S7 program was created using the STEP 7 Option CFC. To do this, the
compiled "Machine" block was added in the CFC plan "Plant" and the program was
compiled.

Figure 4-7

Ed{ cFC - [Plant -- KPIAnalyze'PLCY,CPU 417-4 H\... ONLINE] -0 x|
[# Plan EBearbeiten Einfilgen Zielsystem Test Ansicht Extras Fenster

Hilfe =& x|
D& & e e oE|

& o el [N o B¢ = | 52
BHof daa mSmise

<L r

Diicken Sie F1, um Hilfe zu erhalten.

| R4 KN

Other configurations are not necessary for this example.

WiInCC KPI Analyze
16 1.0, Entry ID: 38701615
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WinCC project

4.3 WinCC project

Since the WInCC project is integrated in STEP 7, the project and all necessary
tags, messages (not bit message procedures) and connections were created by
the "Compile" function of the WinCC application in the SIMATIC manager.

43.1 Configuration of message

To correctly display the messages created when OS compiling in WinCC, the
WinCC Alarm Logging was configured as follows:

e Usertextblock — 3
- Name: "Event"
- Length: 30 characters
e Message class 16
- Name: "PLC State"
- Message type 253 (Name: "Engine")

Notes e These settings are not necessary when you create the WinCC project using the OS
project editor. In this case they are automatically made.

e If you are using the bit message procedure, the messages have to be additionally
configured in the WinCC Alarm Logging.

To be able to correctly record the time for calculating the production figures it is important
that the options "Acknowledgment Came in" and "Messages Without Status "Went
Out"" are not enabled in the "Acknowledgment” tab.

Configure message classes. = Iil

Class 16 Acknowledgment | Status Tests |

— Acknowledgrment Theory —Ackn, Central Signaling Devices —

[ Acknowledgment Came |n
* Separate Ack. Key

[T Acknowledament Went Dut
I Fleshing On [0 Onlpdntisl Value
[ Meszages Without S tatus "Went Out" Tag:

[T Comments assigned ko unique user | R |

[T Comments alwaps in the message list
of the incoming meszage

| Butears Of Single dck.

Mezzages without acknowledgrment

WiInCC KPI Analyze
1.0, Entry ID: 38701615 17
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WinCC project

4.3.2 WinCC Pictures
In the motor simulation area, three buttons are configured which have the following
functions:
Table 4-5
Switches Process tag Instruction
POWER “POWER* The message "Machine Power On" is pending
Plan holding time is recorded
START “RUN* The message "Machine Running" is pending
The utilization time is recorded
Generate “FAILURE" The message "Machine Running" is not
FAILURE pending
The message "Machine Failed" is pending
Breakdown time is recorded

The status of the motor is displayed by the motor icon.

Figure 4-8

—| Engine Simulation

POWER
(Plan Halding Time)

START
(Wilization Time}

Generate FAILURE
(Breakdown Time)

In the area of the data base settings the necessary settings for a database search
are displayed or requested.

Figure 4-9

—| Database Setlings

|Ser\fername| |H[.II_SR"-.-"

|Database | |cc_0 S_KPI_09_08_24 16_51_D3R |

|I'-p15g IC plan holding time

| |u3?1uaeu341 |

|I'-a15g IC utilization time

| |n3?94??249 |

|I'v15g ID breakdown time

| |?2€ISIZIBBEI? |

18
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Table 4-6

WinCC project

Name

Process tag

Description

Server name

« @Servername*

Displays the server name at which
WinCC Runtime was started.

breakdown time

Database "@DatasourceNameRT" | Displays the database name of
WinCC Runtime.

Msg ID "MsgIDPlan" Requires the ID input of the message

plan holding time which records the plan holding time.
Event: "Machine Power On"

Msg ID "MsgIDULil" Requires the ID input of the message

untilization time which records the utilization time.
Event: "Machine Running"

Msg ID "MsgIDErr" Requires the ID input of the message

which records the breakdown time.
Event: "Machine Failed"

In the area for calculating the production figures the read out data from the
database and the calculated values are displayed. Read out and calculation is via
the "Read DB / Calculate" button. With help of "KPI Info", a screen can be
displayed which shows the formulas used for the KPI — calculation.

Figure 4-10

KPI Calculation

Read DB / Calculate PlanHoldingtime | 0:40:53)ph: Avallabilly [ a5 537)% NP 00:54 15 hhmmiss
P — Utilization time g Utilization u, MTTR nh smes

KPI Info

Breakdown time 00:20:07|hh:mm:ss

Table 4-7
Name Process tag Description
Plan holding time “T_Plan“ Displays the plan holding time.
Utilization time “T_Util Displays the utilization time.
Breakdown time “T_DecDis" Displays the breakdown time.
Availability “Availability" Displays the availability in %.
Utilization “Utilization” Displays the utilization in %.
MTBF “MTBF“ Displays the average time between
failures
MTTR "MTTR" Displays the average time for recovery

In the lower area of the display is the configuration of a WinCC alarm control to
display the messages and the hit list. This is where the message IDs for database
inquiries can be read out.

Figure 4-11
) @ 7 ;
@fWezsa=@HEsc EEEAE L s 8BS
Mumber [Message text [Event [Frequency [Surm +- [Average +- |
1 B79477249 KPlAnalkze/Plant®101 | Machine Running 18 B:20:05.000 | 22:21.470
2 |BT1088E41 KPlAnalzeiPlant®101  Machine PowerOn 16 Q:40:53.000 | 38:43.533
3| 729808887 KPlAnakzelPlantt101  Machine Failed 7 20:07.000 252428

WiInCC KPI Analyze
1.0, Entry ID: 38701615 19
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VB script for KPI calculation

4.4 VB script for KPI calculation

On the "Read DB / Calculate" button a VB script is configured which fulfills the
following tasks:

e database inquiry by "SQLOLEDB" — Provider
e calculation of KPI based on the detected values
e conversion of seconds values in readable time details

4.4.1 Datenbase inquiry

Table 4-8
No. Instruction
1. The screens shows the tag declaration for the database connection and the
request string.
LI o ol ol o ol o ol o o ol ol ol ol il ol ol ol ol ol o o ol
'#F%% Tags for DE connection wEEE
LI o ol ol o ol o ol o o ol ol ol ol il ol ol ol ol ol o o ol
Dim strProvider 'Provider for DE connection
Dim striecure 'SJecurity setting
Iim strlatabase 'WinCt< Runtime Database
Dim strierver 'WinCC Runtime Server
Dim strfonnectiondtcring 'Connection string
Dim objConnection
Dim objCommand
Dim objPRecordset
LI o ol ol ol ol o ol ol ol ol ol ol ol ol ol ol ol
'#F%F Tags for database query wEEE
LI o ol ol ol ol o ol ol ol ol ol ol ol ol ol ol ol
Dim lngMsgIDPlan 'Message ID plan holding time
Dim lngMsgIDUtil 'Message ID utilization time
Dim lngMsgIDErr 'Message ID breakdown tCime
Dim str3gl 'Juery string
Dim lngCount "'Count of columns
2. After the declaration of the internal VBS tags the string for the database

connection is composed and the message IDs from the WIinCC tags are read.

If the input fields for the message IDs are not filled in in the WinCC screen and if
they are preassigned with ‘0’ by default, then a message is emitted and the
function is exited.

R R e R R R R R R R R R R R R R

'#%%% Create the connection string TEEE
L o o o o o R R R o R R o o o o o o

strProvider="Provider=30LOLEDE.1; "

stri3ecure ="Integrated Security=33PI; Persist Security Info=false; "
strlatabase="Initial Catalog=" & HMIRuntime.Tags("flatasourcelam=RT") .Read & ": ™
str3erver ="Data ZSource=" & HMIRuntime.Tags("{Serverlame").Read & "\ WinCC"

strfonnection3tring = strProvider & stri3ecure & strlatabase & str3erver

LI o o o o o ol ol ol ol o o o o ol ol ol ol o ol o ol ol ol ol ol ol ol o o o
'VEEFE Read M3G-ID'z from HMI input wEEE
LI o o o o o ol ol ol ol o o o o ol ol ol ol o ol o ol ol ol ol ol ol ol o o o
IngM=gIDPlan =HMIRuntime.Tags ("HsgIDFPlan'™) .Bead 'Mes=sage ID for plan holding time
1lngMsgIDUcil =HMIRuntime.Tags ("MsgIDUcil™)  .Read 'Message ID for utilization time
IngM=gIDErr =HMIRuntime.Tags ("M=gIlErr™) . Read 'Message ID for breakdown time

If 1lngMsgIDPlan = 0 Or lngMsgIDUcil=0 0Or lngMsgIDUtil=0 Then
M=gBox "HMissing of Message IDY
Exit 3Sub

End If

WiInCC KPI Analyze
20 1.0, Entry ID: 38701615
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The next step is to create a connection to the database.

LI o o o o o o o o o o ol ol o ol o

'#%%% Create the objects for DE connection wEEE
LI o o o o o o o o o o ol ol o ol o
Zet obijConnection = Createdbhject ("ADODE. Connection'™)

Zet obijRecordset = CreateCbhbject ("ADODE.Recordset™

Set obijCommand = CreateCbiject ("ADODE. Command™)

LI o o o o o o o o o o ol ol o ol o
V##%% Open the DE connection LA
LI o o o o o o o o o o ol ol o ol o
objConnection.open strlonnectionString

objCommand. AetiveConnection = objConnection

The code section below shows the database inquiry by message ID of the plan
holding time.

R E s e R R R R R R AR R R R R AR R R R

t#%%% Bead Plan Timwe (FPower of machine is on) FEEE
L i o O O O o o o o o
str3QL = "SELECT & FROM AlgHitListResult tmp WHERE Maglr='" & lngMagIDPlan & "'"

objCommand. CommnandText = str3Ql
et objRecordset = objCommand.Execute

IngCount = objRecordset.Fields.Count

If [(lngCount>0) Then

ohjRecordset . .movefirst

twpPlan = obhjRecordset.Fields(41).Value
Elze

HMIRuntime.Trace "Zelection returned no fields" & vhbHewLine
End If

To be able to read the utilization time, the breakdown time and the number of
failures, there will be further database inquiries. To do this, each "SELECT"
instruction with the respective message ID is stored in the "strSQL" string tag and
transferred to the "Command" object.

The detected values are stored in the following temporary VB tags:

e "tmpPlan" plan holding time in seconds
o "tmpUtil" utilization time in seconds

e "tmpTecDis" breakdown time in seconds
o "tmpFCount" number of failures

Once the data is read out the database connection is closed again.

AR RS R E R AR R R R R R R R R R R R R R R R R

'#***% Close database connection FEEE
L i o ol o i e e e i e e i e o o i ol e e o ol o

objConnection.Close

Zet objCommand = Hothing
Zet objRecordset = Hothing

Set objConnection = Hothing

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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Configuration Process

VB script for KPI calculation

4.4.2 KPI calculation

Table 4-9
No. Instruction
1. The screen shows the tag declaration of the WinCC tag objects and the
temporary VBS tags for calculating the production figures.
L 2 e i i e e i e e i e e i e e e e e e e i e e e e e i e i o
terEd COhijects for Winll tags TEEE
L 2 e i i e e i e e i e e i e e e e e e e i e e e e e i e i o
Dim T_Flan, T Util, T TeclDis
DIim MTEF, MTTER
Dim Ttilization, Availability
LI i ol o el el ol Ol Ol ol ol ol ol ol ol ol ol o ol
VEFwE Temporary tags for EFPI calculation FEEE
LI i ol o el el ol Ol Ol ol ol ol ol ol ol ol ol o ol
Dim twpPlan, twplUcil, tmpTecDhis
Dim twpMTEF, twmpMTTRE
Dim tmwpFCount
2. The calculation of the KPI is indicated by the following terms:
e Availability
I Trian - I Teis
Availability = ——— + 100
1_Pmn
e  Utilization
il Tl
Utilization = ———— « 100
1-Pmn
e Mean time between failures
TUHI
MTBF = :
[Counts of Failure]
e Mean time to recover
T tecnis
MTTR = .
[Counts of Failure]
LI ol o ol o o ol o ol o o ol o ol o o ol o ol o ol o ol o ol ol ol ol il i ol ol il ol i e il ol il i i ol ol i ol
tEEEE Cgloulation of Key Performance Indicator FEEE
LI ol o ol o o ol o ol o o ol o ol o o ol o ol o ol o ol o ol ol ol ol il i ol ol il ol i e il ol il i i ol ol i ol
Ttilization.Value = (tmpUtil f twpPlan) * 100
Availability.Value = [(twpFPlan - twpTecDisz) f tmpPlan) * 100
twpHTEF = tmpUtil / tmpFCount
twpHTTE = tmpTeclhis / twpFCount
4.4.3 Conversion of second values

Times are stored in the database in second values. To make these details easier to

read for the user, they are converted into
string in the WIinCC tag.

Table 4-10

"HH:MM:SS" format and stored as a

No.

Instruction

1. The following tags were declared for the conversion:

Ditw h,m,s,sH,3M, 35

I A A A T A R T A T AT AT A A R A R T R A T AT AT R TR TR T TS

'EEEE Temporary tags for changing DE-—walue in readable time formar F5F5F
L e i i e e e e i e e e i e e e i e e e i e e e i e e e e i i e e e i e e e i e e
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On the example of plan holding time, this code section shows the conversion of
the second value read from the database into "HH:MM:SS" format:

LI ol o ol o o o o ol o o ol o ol o o ol o ol o ol o ol o ol o ol o o ol o ol o ol ol o o ol o ol o o o o ol o o o
'EEEE Qutput Values in Wincc wEREE
LI ol o ol o o o o ol o o ol o ol o o ol o ol o ol o ol o ol o ol o o ol o ol o ol ol o o ol o ol o o o o ol o o o
' Convert seconds to time-string (Flan - time)

h = Inti{twpFlan f 3600)

mw = Int(tmpPlan f 60) Mod &0

5 = twpFPlan Mod &0

If h<l0 Then sH = C3tr("O" & h) Else sH C3trih)

If <10 Then sM = C3tcr("O"™ & mw) Else sM C3tr ()

If s5<10 Then 83 = C3tr("O™ & 5) Else 53 = C3tr(s)

T Plan.Value = sh & ":" & sM & ":" & 53

Once all calculations are finished, all values are written into the respective
WiInCC tags:

L i e e e e e e e e e e e e e e e e i e e e e e i i e e e e i e e
PEEFE rite output wvalues to WinCC tags wEEE
L i e e e e e e e e e e e e e e e e i e e e e e i i e e e e i e e
T Ucil.Write 'Toilization time

T _Plan.Write 'Plan holding tiwe

T TecDis.Write 'Brakdown time

UTtilization.Write 'UTtcilization

dvygilabilicy.Write "Availabilicy

MTEBF.Write 'Mean time hetween failure

NTTR.Write 'Mean time to recover

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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Startup of the application

Preparation

5.1

Startup of the application

Preparation

Table 5-11

No.

Instruction

Comment

1

Unzip the "WIinCC_KPI_Analyze_v10.zip"
file included in delivery using the menu
command "File > Retrieve..." of the
SIMATIC Manager.

File Edit Inzert PLC ‘iew Options ‘windov
e,
‘Mew Froject' \Wizard...

Open...
Cloze

Multiproject

S7 Memary Card
Memary Card Filz

Save bz

Delete...
Rearganize...
Manage...

Archive...

24
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Startup of the application

Startup
5.2 Startup
Table 5-12
No. Instruction Comment
1 Open the "KPIAnalyze" project in the
SIMATIC Manager.
2 | Start the "S7-PLCSIM" program and select
the MAC address of the S7 station from the -
"Select CPU Access Node" dialog. The SNy POt
WinCC project is setup for this connecion. | Praject =] W attach Symbols
Alternatively you can load the program also Mame Storage Path:
into an existing S7 station. For this purpose, [kPLanalyze = |c:1pm,-ectsu<pmna|y
the hardware and the connections have to ry
- H = HMI_SRW
be configured accordingly. TR i Generl
mde Planthus adr: MAC: 00-DC-29-CE-SE-D9
-k Plantbus adr: 1P: 192,168.0,135
HEF SOFTBUS adr: 2
winCC aAppl.
=-El PLC
- [@ cru 417-4H
E-HER CP 4431
-2 e
3 Load the S7 program into the simulator.
Open the OS project and start WinCC If you are using a different connection or another
Runtime. S7 station, the OS project has to be recompiled
and the connection settings in WinCC have to be
adjusted.

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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Operation of the Application

Recording the times

6.1

6.1.1

26

Operation of the Application 6

Recording the times

The times which are used as basis for calculating the production figures are
recorded via the switches "POWER" (plan holding time), "START" (utilization time)
and "Generate FAILURE" (breakdown time).

Plan holding time

The plan holding time is recorded has soon as the message "Machine Power On"
is pending.

Figure 6-12
OEPue =« =208 3= EE
Mumber | Date [Time | Statugd Message text | Event

[ 671028641 | 081004 05:14:34 Pu 8l KPlAnabze/Plantt101  Machine Power On |

To be able to calculate the KPI, enter the message ID of the "Machine Power On"
message into the "Msg ID plan holding time" input field.

Figure 6-13

|M5g IO plan holding time (Machine power on) | |E?"1DSSE4'1 |

|M5gID utilization time (Machine running) | |5?94??249 |

|M5gID breakdown time (Machine failed) | |?2980889? |

The message is triggered by the "POWER" switch. The operation of simulated
motor is shown by the lightening icon on the motor icon.

Figure 6-14

—| Engine Simulation |

POWER
{Plan Holding Time)

START g u
(Utilization Time)
[®] —
| i Generate FAILURE f |
(Breakdown Time) r —

WiInCC KPI Analyze
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Operation of the Application

6.1.2

6.1.3

Utilization time

Recording the times

The utilization time is recorded has soon as the messages "Machine Power On"

and "Machine Running" are pending.

Figure 6-15

GIE| R MmN AENE N

B &

a1 NE R

Mumber  |Date [Time | Statud Message text | Event
1 G71088641 | 0801 009 05:14:34 P'M é KPlAnahkzePlanti101  Machine Power On
2 |BTO477249 0310/049 O7: 4114 Pul | KPlAnahkzePlantt101  Machine Running |

To be able to calculate the KPI, enter the message ID of the "Machine Running"
message into the "Msg ID utilization time" input field.

Figure 6-16

|Msg ID plan holding time (Machine power on) | |5?1naea41 |

Il'u'lsg 1D utilization time (Machine running})

| |5?94??249 |

|M5g 1D breakdown time (Machine failed)

| |?2geueag? |

The message "Machine Running" is triggered by the "START" switch. The green
color of the motor icon shows that the motor is running.

Figure 6-17

—| Engine Simulation |

POWER
(Flan Holding Time)

START
{IUtilization Time)

Generate FAILURE
(Breakdown Time)

Breakdown time

[ A

The breakdown time is recorded has soon as the messages "Machine Power On"
and "Machine Failed" are pending. The states "Machine Running" and "Machine
Failed" cannot occur at the same time.

Figure 6-18
- 1 1 ¢ uuﬁ G é = \r‘
O H P e = v = &S s] e #is
Mumber | Date [Tirne | Statug Messane text | Event
1 A71088641 08M10/09 05:14:34 P & KPlAnakzePlantt101 | kachine Power On
|2 | 729808897 |08 003 07:49:56 PM & KPlAnakze/Plantm101 | Machine Failed |

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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Operation of the Application

Updating database

6.2

CAUTION

28

To be able to calculate the KPI, enter the message ID of the "Machine Failed"
message into the "Msg ID breakdown time" input field.

Figure 6-19

|M5g ID plan holding time (Machine power on) | |E?‘1DSSE=1-1 |

|M5gID utilization time (Machine running) | |5?94??2¢9 |

IMsgID breakdown time (Machine failed) | |?2980889? |

The message "Machine Failed" is triggered by the "Generate FAILURE" switch. It
is irrelevant whether the "START" switch is on or off. The error state is indicated by
a red flashing motor icon.

Figure 6-20

—| Engine Simulation I

POWER
{Plan Holding Time)

START H
(Utilization Time)

Generate FAILURE { ', ]
(Breakdown Time) r —

Updating database

The hit list of the WinCC AlarmControl carries out statistical calculations of the
alarm messages and saves them temporarily in the WinCC Runtime database. For
the temporary database table to be updated it is necessary to either change the
screen or to go to the WinCC AlarmControl (e.g. message list-> hit list) view.

Figure 6-21

@HIFWe = 4 =E 88 - @E EE

4

Numbel Message text | Event |Frequency [Sum +- | verage +-
1 |B71088 KFlAnalze/FlantiM101 | Machine Fower On 7 B:22:31.000  1:03:45.166
2 |B79477 KPIAnalyze/PlantM101 | Machine Eunning i} 30734000  37.20.800
3 | 7259808 kKPlAnahze/Planth101 | Machine Failed 4 38:28.000 1249 333

The time how long a message was pending can only be recorded when it
disappears again. For this reason, to avoid arithmetic errors, there should not be
any messages pending in the message list before calling the hit list.

WiInCC KPI Analyze
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Operation of the Application

6.3

KPI calculation

KPI calculation

Press the "Read DB / Calculate" button to initiate the calculation of the KPI. The
detected and calculated values are displayed in the respective output fields.

Figure 6-22

KPI Calculation

| ReasDB/Calcuiate Fen s R e
Utilization time 03:07:34|hh:mm:ss
Breakdown time 00:38:28/hh:mm:ss

‘ KP! Info

Availability 89,944{% MTBF 00:46:54hh:mm:ss
Utilization 49,035)% MTTR 00:08:37hh:mm:ss

Make sure that the message IDs for the database inquiries are entered correctly.
Otherwise the database could not be read out correctly or the calculation of the

values would be faulty.
Figure 6-23

||Msg ID plan holding time (Machine power on) | |571uaaa41

|Msg ID utilization time (Machine running})

||5?94??249

||I'u'|5g ID breakdown time (Machine failed)

||?2980889?

The following values are read out of the database table and are used for the

calculations:
Table 6-24
Field Message Description
Sum +/- "Machine Power The total of all the times, from the arrival of the
Oon" message until it disappears again.
This time corresponds to the plan holding time.
Sum +/- "Machine Running" The total of all the times, from the arrival of the
message until it disappears again.
This time corresponds to the utilization time.
Sum +/- "Machine Failed" The total of all the times, from the arrival of the
message until it disappears again.
This time corresponds to the breakdown time.
Frequency "Machine Failed" The frequeny of messages with this status.
This value corresponds to the frequency of
failures.

WiInCC KPI Analyze
1.0, Entry ID: 38701615
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KPI calculation

To be able to receive information on the terms used in this example, press the "KPI
Info" button. A screen will appear which displays the "KPIInfo.pdl" WIinCC screen.

Figure 6-25
‘ Calculation of Key Performance Indicator |
ﬁ KPI Calculation
_ Tum B Tutin
Utilization = — 100 MTBF = 7[&””15 of Failure]
_ Trizn - Treenis . _ Trecnis
AR = Trian i MIRES [Counts of Failure]
Tuw = Utilization Time MTBF = Mean Time Between Failure
Tren = PlanHolding Time MTTR = Mean Time To Recover
Trewic = Breakdown Time

WiInCC KPI Analyze
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Glossary

Glossary 7

Key Performance Indicator (KPI)

Describes the figures which are used for recording and optimizing production
processes.

MTBF (Mean Time Between Failures)
Describes the average operating time between the failures of a systems

MTTR (Mean Time To Recover)

Describes the average time for recovery after the failure of a system.

WiInCC KPI Analyze
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Related Literature

Related Literature

8.1 Internet Links

This list is not complete and only represents a selection of relevant information.
Table 8-26 Internet links

Topic Title
\1\ Reference to the http://support.automation.siemens.com/WW/view/en/EntrylD
entry
\2\ Siemens | IA/DT http://support.automation.siemens.com
Customer Support
\3\ FAQ How to use message classes if WinCC is integrated in the
STEP 7 project
http://support.automation.siemens.com/WW/view/en/31622970
\4\ SIMATIC http://support.automation.siemens.com/WW/view/en/28887620
WinCC/Connectivity
Pack
\5\ SIMATIC http://support.automation.siemens.com/WW/view/en/31238198
Maintenance Station
\6\ SIMATIC http://support.automation.siemens.com/WW/view/en/34519922
WinCC/Downtime
Monitor
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History

History

Table 9-27 History

Version

Date

Modifications

V1.0

01.12.2009

First version

WiInCC KPI Analyze
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