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Legal Information

Qualified Personnel

The product/system described in this documentation may be operated only by
personnel qualified for the specific task in accordance with the relevant
documentation, in particular its warning notices and safety instructions. Qualified
personnel are those who, based on their training and experience, are capable of
identifying risks and avoiding potential hazards when working with these
products/systems.

Proper use of Siemens products
Note the following:

catalog and in the relevant technical documentation. If products and
components from other manufacturers are used, these must be

WARNING recommended or approved by Siemens. Proper transport, storage,
installation, assembly, commissioning, operation and maintenance are
required to ensure that the products operate safely and without any
problems. The permissible ambient conditions must be complied with. The
information in the relevant documentation must be observed.

é Siemens products may only be used for the applications described in the

Trademarks

All names identified by ® are registered trademarks of Siemens AG. The remaining
trademarks in this publication may be trademarks whose use by third parties for
their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the
hardware and software described. Since variance cannot be precluded entirely, we
cannot guarantee full consistency. However, the information in this publication is
reviewed regularly and any necessary corrections are included in subsequent
editions.

Security information

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

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

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

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

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

Siemens' SiePortal platform is available for the users to get support and provide
feedback in the means of creating a ticket. Please visit SiePortal (siemens.com) to
generate a ticket.

It is also possible to share feedback or request support by writing to
pm.batteries.industry@siemens.com.
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1 Preface

1

Preface

Purpose of the guideline

This guideline contains all information for the installation of the Production
Management for Batteries and the configuration of WinCC OA battery projects
using the library.

This manual is intended for qualified personnel from the following target groups:

Engineers

Architects

Commissioning engineers
Maintenance and service personnel
Operators

Required basic knowledge

General knowledge in the area of SCADA engineering is required to understand
this documentation. In particular the following software versions and documents
should be learned and well understood:

To execute the described examples the following SW examples should be used:

WinCC OA V3.19:
Link to documentation

SIOME V2.5:
Link to documentation and SW download

Information Model KIT V2:
Information Model Kit v2.0

OPCENTER REST API:
Execution Core Technical Reference: REST API Release 8G.1

Production Management for Batteries delivery:
ProductionManagementForBatteriesV1_2.zip

Machine Interface Definition:
Taglist Example PM4B v2_0.xml
Taglist Template PM4B v2_0.xlsx

Security Guideline

Please respect the WinCC OA security guideline (WinCC OA Security Guideline)
for all work done using the Production Management for Batteries and WinCC OA.

Security Recommendation

validity

It is assumed that the engineering teams will forward the library and the generated
software in a secure way to the end customer. See description in this engineering
guideline (6.2.3 Deployment).

This document is valid for the Production Management for Batteries V1.2.

Production Management for Batteries Engineering Guideline
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2 Introduction

2
2.1

2.2

Introduction

Description

Production Management for Batteries is a set of engineering components and
tools, that helps to create and operate a specific supervision, control, and data
acquisition system based on WinCC OA. With its usage you can operate and
monitor your battery production efficiently, with a comprehensive visualization of all
your technical processes. Production Management for Batteries is sometimes
referred to as “library”.

Content of Production Management for Batteries

Production Management for Batteries (PM4B) can be used as a subproject in an
engineering WinCC OA project for battery production. It contains preconfigured and
predefined components and functions. The following figure shows the main
components of the Production Management for Batteries.

Figure 2-1 Production Management for Batteries Main Components

Ul Frame
Screens
Faceplates
Data Templates

Engineering Tools

Ul Frame and Data Templates (see chapter 3)

o Datapoint Types (DPT) representing the information model (see Information
Model KIT V2)

o Datapoint Lists (DPL) with internal configurations (alarm classes, alarm
windows, trend windows, etc.)

¢ Color definitions and color schemes

¢ Pictures and symbols for machines, areas, and lines
e Text libraries

¢ Basic Ul panels (e.g., header, navigation)

¢ Ready to use process panels (alarms, trends etc.)

Production Management for Batteries Engineering Guideline
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2 Introduction

o Object references (object templates with connection to DPSs)
e Script libraries for common functions (e.g., print trends)

Engineering Tools (see chapter 6)
e Basic Setup Tools
e Advanced Configuration Tools
e Testing Tools
e Deployment Tools

KPI Calculations (see chapter 5)
e Script libraries for OEE calculations
e Script libraries for statistical calculations

Interfaces (see chapter 7)
e RESTful Opcenter Interface
e OPC UA Interface

2.3 Simatic WinCC OA System

SCADA or Integration Layer systems based on WinCC OA could consist of a single
server or could be distributed to several redundant server pairs.

The whole system for the plant shall be built in one engineering project in WinCC
OA. Depending on the size of the project and its requirements a system can be
distributed among several systems in a deployment procedure.

Figure 2-2 WinCC OA Systems

For every WinCC OA server or server pair a system name must be specified to be
able to address all data on all servers. In distributed systems one Head-System
must exist, which is connected to all sub-systems.

Production Management for Batteries Engineering Guideline
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3 Ul Framework

3

NOTE

NOTE

3.1

3.1.1

NOTE

Ul Framework

Following chapters describe Production Management for Batteries user interface
elements, templates, tools, as well as data templates.

In case of a distributed system, the user interface can only be used for the
head system.

It is important to set up plant Ul correctly using PM4B tools. In case of incorrect
configurations of the plant in the Plant Structure tool, the User Interface will show
an error message and not be opened properly.

For details about the possible errors and their fixes see section 6.3.2 Plant S.

The runtime user interface supports a resolution of minimum 1920x1080 pixels.

Ul Frame

The Ul frame delivered with the Production Management for Batteries consists of:

e Header
Date and time, customer logo, Siemens logo and “Quit” button

e |con Bar
“Plant” button, “Navigation” button, “Summarized Alarms” icon and “Scheme”

button

e Navigation Bar
Plant structure

e Tabulator Bar
Screen selection for navigation object

e Process Screen
Process data

Ilcon Bar

The icons in the icon bar have the following functionality:

Open plant screens

E Open navigation tree

The icon for opening the navigation tree is only visible, if the user has the
visualization permission set for at least one line.

Production Management for Batteries Engineering Guideline
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3 Ul Framework

3.1.2

3.1.3

m Open plant screen for alarms. Also shows number of active alarms.

P Toggle the scheme between dark and light

Tabulator Bar

Each level in the navigation tree has its own tabulator bar. Content of a tabulator
bar depends on the availability of process screens for objects of this level. The
sequence and number of tabulators for each level can be modified with the tool
Navigation Settings.

Figure 3-1 Tabulator Bar Example for Area

Overview Orders OEE Alarms Trends

Navigation Bar

Plant Structure

The navigation tree shows the structure of the whole plant. All production lines, all
areas of the production lines and all machines of the production areas are shown in
the tree.

The plant structure can be configured with the tool Plant S.

Figure 3-2 Part of Navigation Tree

V' Linel

' AreaA

Mixer 2

Mixer 3

Mixer 4

Mixer 5

The filter option on top of the navigation tree can be used for filtering the tree by a
given name.

Navigation through the plant screens is possible both by the navigation bar and
also through objects on the process screens.

Production Management for Batteries Engineering Guideline
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3 Ul Framework

Alarms

3.2
321

Alarms

When switching between levels or objects in the navigation bar, the tabulator stays
at the last tab selected.

Alarms button in the Icon Bar on the left has a badge showing number of all
equipment related alarms on the plant. Clicking on it navigates to an Alarms screen
with all plant alarms.

Figure 3-3 Alarms button in Icon Bar

The color of the badge is defined by the highest alert class of active alerts.

Clicking on the alert badge opens the Alarms screen filtered to the corresponding
area.

In the navigation tree an indicator on every level shows the number of alarms in
lines, areas, and machines. This indicator is hidden when there are no alarms.

Figure 3-4 Alarms in Navigation

The number of alarms is fetched using Sum Alarms as described in 9.3 Sum
Alarms.

Screens

Generic Screens

Alarms screen can be opened for:
e Plant

e Line

e Area

e Machine

Production Management for Batteries Engineering Guideline
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3 Ul Framework

NOTE

Displayed alarms in the alarm list are filtered, so that only alarms of the selected
object and its children are shown. For example, alarms screen of the Area will
show alarms of the area itself as well as alarms for all machines in that area. It will
not show alarms of the Line or Plant or other Areas.

Alarms screen supports the following display modes:

Current
Shows current

Chronological

alarms

Shows historical alarms in defined time range

Figure 3-5 Alarms screen

k4

Q

SIMATIC WinCC OA Batteries 17:16:220  12.09.2022
Overview Alarms Trends Network
Sho | Prii| Time DP elementDescription Alerttext Direr| value | Acl| Ack.time Nur| > | ..
2022-07-22 13:09:34 _ |system1:_| ger.Status.ReServer 1- Active - No conn{CAME[1
2022-08-16 13:32:50  [System1:_Event License.RemainirlLicense expires ICAME 30 min
2022-08-16 16:35:17  [System1:_Event License.RemainiriLicense expires IWENT(214748:
2022-09-09 18:15:07  [System1:_Conn_event 0 1_to_diConnection lost ICAME FALSE

2022-09-12 8:41:57

[System1:_Conn_event 0_1_to_d

Connection lost

WENT|

[TRUE

Q OEM brand  powered by SIEMENS  [Z

»
Short Sign
DP element/Description

Alert Text

Acknowledgeable
All
Acknowledgeable
Not Acknowledgeable

Alert Display Mode

Cul
Chronological

Export ...

Print

Reset to Default

Alarms screen on a Plant level always shows all alarms (unfiltered).

It is possible to set custom filters by expanding the toolbar on the right as shown on
the picture above.

Alarm list can be filtered by:

Short sign of a

larm class

DP element/ description

Alert text

Acknowledgeable (filtered by alarm priority)
- Acknowledgeable: priority >= 50
- Not Acknowledgeable: priority < 50

Production Management for Batteries Engineering Guideline
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3 Ul Framework

NOTE

Trends

Alarms can only be acknowledged, if the user has permission bit 5 set in the
associated access field. See Permissions.

It is also possible to filter alarms by their direction (CAME, WENT) in the
chronological display mode.

For quick filtering filters can be set using drag and drop from the table content into

a corresponding filter field.

Filters are applied by clicking the “Apply” button at the bottom of the toolbar
section. Filters can also be reset to default by clicking “Reset to Default” button.

It is possible to export alarm table into a file by clicking “Export” button. It is also
possible to print the table by clicking “Print” button.

For more information on how alarms are filtered for each hierarchical level see
chapter 9.3 Sum Alarms.

Production Management for Batteries supports trends for:
e Plant

e Line

e Area

e Machine Type

e Machine

A list of available trend configurations is shown in the Trends tab.

To open a trend, double-click on a trend name, or select a trend and click “View”
button at bottom right corner of the Ul.

Figure 3-6 List of available trend configurations

20304PM 28.09.2022 QI OEM brand powereaty SIEMENS >

OEE  Statistic History  Trends

Global

Machine Performance Global

Machine Quality Giobal

Machine Speed Global
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3 Ul Framework

Figure 3-7 Trend View

SIMATIC WinCC OA Batteries

The following trends are shipped with the library and are used on the Overview

B56:14AM 24052022

QI OEM brand  powereaty SIEMENS [

screens and therefore are mandatory to be configured in the project:

Plant Availability
Plant OEE

Plant Performance
Plant Quality

Line Availability
Line OEE

Line Performance
Line Quality

Area Availability
Area OEE

Area Performance
Area Quality
Machine Availability
Machine OEE
Machine Performance
Machine Quality
Machine Speed

More information about Trends can be found in chapter 11.3 Adapting Trend
Configurations.
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3 Ul Framework

3.2.2 Plant Level Screens

Overview

Plant Overview screen shows most important information about the plant and its
lines and is divided into two parts.

Figure 3-8 Plant Overview

SIMATIC WinCC OA Batteries 92843AM 17.02.2022 QI OEM brand powerd by SIEMENS [

5.336 kAh

Left side of Plant Overview screen shows following dashboard information of the
whole plant:

o Number of critical/working machines
o KPI values

e OEE trend
Uses Trend configuration named “Plant OEE”. Can also be opened from trend

screen.
e Number of alarms

NOTE By default, example data is displayed which can be changed by editing the
panel panels/objects/plant/PlantDashboardinfo.xml.

¢ Right side of Plant Overview screen shows important information about the
lines. Line symbols show:

e General info of the line
- Number of critical/working machines
- KPI values

- Availability trend
Uses Trend configuration named “Line Availability”. Can also be opened
from trend screen.

- Number of alarms and highest alarm class
e Area symbols (one symbol for each parallel group)

Production Management for Batteries Engineering Guideline
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3 Ul Framework

- Colored red when number of critical machines > 0

NOTE By default, example data is displayed which can be changed by editing the
panel file panels/objects/plant/PlantLineOverview.xml.

Machine images are defined by machine type and can be modified by editing the
files in the following folders:

e pictures/themes/BL_dark/PlantArealcons (images for dark theme)
e pictures/themes/BL_light/PlantArealcons (images for light theme)

For every machine type the following image files must exist:

e pictures/themes/BL_dark/PlantArealcons/<machineType>.png

e pictures/themes/BL_dark/PlantArealcons /<machineType>_critical.png
e pictures/themes/BL_light/PlantArealcons /<machineType>.png

e pictures/themes/BL_light/PlantArealcons/<machineType>_critical.png

NOTE Displayed trends can be changed by adapting the associated trend
configurations in the Trends screen.

Network

Network screen gives information about system components and connections
between them.

It always shows the 3 columns:

e User Interfaces
Shows the connected User Interfaces. The column shows summarized
information by default. It can be expanded to show the connection state for
each individual Ul by clicking the “+” button.

e Head Server
Shows the head system and redundancy state (if configured).

e PLCs
Shows the configured OPC UA connections. The column shows summarized
information by default. It can be expanded to show information for each
individual PLC connection by clicking the “+” button.

For distributed systems another column displaying the connection states of the
distributed systems is shown between the Head Server and PLC columns.

Green lines between symbols mean that connection is established, red lines
indicate a broken connection.

Each column has a header which summarizes the states for all connections in the
column (e.g., the header for User Interfaces column shows how many Uls are
connected).

The following information is shown about the system components:
e User Interface details

- User Interface number

- Connection Status
e Head Server details

Production Management for Batteries Engineering Guideline
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3 Ul Framework

Table

System Name, System Number
IP address, host name of server

IP address, host name of redundant server (if redundant server is
configured)

Active Server (left or right) if redundant server is configured.
Redundancy state, shown by icon, see table below for details.

Distributed Server details

System Name, System Number
IP address, host name of server

IP address, host name of redundant server (if redundant server is
configured)

Active Server (left or right) if redundant server is configured.
Redundancy state, shown by icon, see table below for details.
Information about connection to the head server.

PLC details

Connection name

PLC IP address or host name

Port

Connection state to the left server

Connection state to the right server (if redundant server is configured)

3-1 Possible server icons

Icon Description

S3 Single Server, no redundancy

ﬁ Redundant Server without errors
I

ﬁ Redundant Server with errors, e.g. no connection to redundant server
I
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3 Ul Framework

Figure 3-9 Head server with Ul summary and PLC summary

SIMATIC WinCC OA Batteries 731:43AM 10052023 QY OEM brand  povercaty SIEMENS [

Overview  Alarms  Trends  Network

<
E
P /. 2Usoriim:

SIMATIC WinCC OA Batteries

Overview  Alarms  Trends  Network

<
E
P /. 2Usoriine.

Line1_Areaz_ Mixer

[t

Production Management for Batteries Engineering Guideline

Entry-ID:

V1.2, 05/2023 23



© Siemens AG 2023 All rights reserved

3 Ul Framework

Figure 3-11 Head server with multiple DIST servers with Uls details and PLCs details

SIMATIC WinCC OA Batteries 91645 AM 10052023 QY OEM brand  povercdty SIEMENS [

1

3.2.3 Line Screens

Overview

Line Overview screen shows important information for each area of the line. Areas
are displayed in the order configured in Plant S tool.

In case of parallel areas only the first one is expanded the others are collapsed.
A collapsed area can be expanded by clicking on it.

Figure 3-12 Line Overview
SIMATIC WinCC OA Batteries 147:15PM  27.012022 QI OEM brand  powersd by SIEMENS  [5>

OEHistory  OFETrend  MachinesOEE  Alarms  Trends utactur Cell Assembly  Cell Finishing

An area panel reference contains:

e Summary of active stacklights
e Number of machines in a non-critical state
e Number of machines in a critical state

Production Management for Batteries Engineering Guideline
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3 Ul Framework

e Machine Type image of the area (defined in Graphics Tool)

Figure 3-13 Area panel reference in line overview

Collapsed area panel references only show:
e Number of machines in non-critical state
e Number of machines in critical state

If a distributed system of a corresponding area is disconnected, an overlay is
shown on the panel reference, and user interactions are blocked, see Figure 3-14.

Figure 3-14 Area panel reference in line overview for disconnected system

X Disconnected

OEE
For the functionality of the OEE screen please see 3.2.5 Machine Screens.
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3 Ul Framework

3.24 Area Screens

Overview
Figure 3-15 Area Overview screen

SIMATIC WinCC OA Batteries 34512PM 12/29/2021 QI OEM brand powered by SIEMENS  [5>

Summary Quick Filter

[P

Area Overview screens show:
e Areaimage (defined in Error! Reference source not found.)
¢ Important information for each machine
e Summary of active stacklights

It is possible to only show machines with critical states (see Critical Machine
Parameter).

Area Overview also shows panel references for each machine with the following
information:

e OEE value of the last hour
e machine state

e standstill reason

e call mode

o starved and blocked flags
o stacklight

Figure 3-16 Machine panel reference in Area Overview

Execute

Machine Internal

Emergency Stop [ |
.

Vendor
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3 Ul Framework

If the starved flag is set a red line on the left edge of the machine visualization is
shown, for the blocked flag a red line on the right edge appears.

The OEE gauge also shows OEE difference for the last hour. If the previous OEE
value was higher, the difference is shows in orange color on the gauge (see Ager 3
Figure 3-15 Area Overview), if the new OEE value has increased, the difference is
shown in green on the gauge. Text in the middle of the gauge shows the most
recent OEE value.

If a distributed system containing an area is disconnected, an overlay is shown
over all tabs, see Figure 3-17.

Figure 3-17 Area screen for disconnected systems
SIMATIC WinCC OA Batteries 56: 23 & OEM brand ered by SIEMENS 5>

b1 | fiter
E
8]

Quick Filter

om

&' Disconnected

OEE

For the functionality of the OEE screen please see 3.2.5 Machine Screens OEE.
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3 Ul Framework

3.25 Machine Screens

Overview

Figure 3-18 Machine Overview screen

@
]

SIMATIC WinCC OA Batteries 1147:25AM 1/19/2022 GFREYR poweredbySIEMENS  [5>

OfE  OEHistory tory  Alarms  Trends
V Linel
v AreaA
Mixer 1
Mixer 2
Mixer 3
Mixer 4
> AreaB
AreaC
AreaD

> Line2

Line3

Machine Overview screens show:

NOTE

NOTE

Inbound and outbound information for the machine
State of machine stacklights
Important environment and machine parameters (like last standstill reason)

Trend for current speed in comparison to the designed speed
Uses trend configuration named “Machine Speed”. Can also be displayed in
Trends screen.

Gantt chart for machine state and machine mode
Alert window for machine alerts

The displayed trend can be changed by adapting the associated trend
configuration in the Trends screen.

The header text for the speed trend uses the specified unit for the
“CurrentSpeed” DPE of the Equipment Status DPT, or if not configured the
speed unit defined for the machine type.

If a distributed system containing a machine is disconnected an overlay is shown
over all tabs, see Figure 3-19.
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Figure 3-19 Machine screen for disconnected systems

powered by SIEMENS 5>

SIMATIC WinCC OA Batteries 11:04:54AM 10012023 Q) OEM brand

Filter Overview  Control  Alarms  OFE  StatisticHistory  Trends

Inbound Sturry Mixer 1

N Disconnected

Speed: 1.25 mis tachine Mode: Automatic

Control
Machine Control screen is described in Application Examples. It contains examples
of control buttons for operating a machine via OPC UA method calls and it should
be further developed for the use in projects.
Figure 3-20 Machine Control screen
SIMATIC WinCC OA Batteries 11:45:00AM 21022022 QY OEMbrand  poveredty SIEMENS [
Mixer 1 Control machine Parameter settings
Alarms, Warnings and Events
OEE

OEE screen shows OEEs for a machine which is calculated automatically in the
background. The screen allows to switch between current and historical OEE

values.
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Figure 3-21 Shown Period for OEE

The Machine OEE screen shows the following information concerning the
calculated OEE of a machine when the period “Current” is selected:

e Last hour OEE in comparison to all hours of the current day

e Yesterday OEE in comparison to all days of the current month
e Last week OEE in comparison to the last 10 weeks

e Last month OEE in comparison to all month of the current year

Figure 3-22 Machine OEE for Period “Current”

SIMATIC WinCC DA Batteries

Filter

Current

Last Week

Performant

The current OEE value of each period is shown in a gauge and the difference to
the last value is indicated with a light green color (improved) or an orange color
(degraded). Also shown are the three parameters for the calculation of the OEE:
“Quality”, “Performance” and “Availability”.

Figure 3-23 Example for improved OEE

Last hour

94% Quality

OEE 93% Performance
76% } 86% Availability
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Figure 3-24 Example for degraded OEE

Last hour

94% Quality
64% Performance

39% Availability

When switching from current to historical data, a date time selector is shown which
can be used for selecting a day and an hour in the day.

Figure 3-25 Calendar selector for Historical OEE

Historical Data v | 23/08/2022 15:00

The machine OEE screen shows the following information regarding calculated
OEE of a machine when the period “Historical Data” is selected:

e Selected hour OEE in comparison to all hours of the selected day

e Selected day OEE in comparison to all days of the selected month

e Selected week OEE in comparison to last 10 weeks

e Selected month OEE in comparison to all months of the selected year

Figure 3-26 Machine OEE for a period “Historical Data”

SIMATIC WinCC DA Batteries 20082022 QoM Erand o

Filter

Aug 2022 Comparing with months this year

o abiity

In the comparison information the bars which belong to the selected date and time
are “highlighted”.
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Statistics History

Machine Statistics History screen shows statistics for state and mode of a machine
and allows to switch between daily, monthly, and yearly data for the statistical
values. A date and time selector are shown which can be used for selecting a year,
a month, and a day.

Figure 3-27 Select a Period and a date for historical Statistics by Daily

17/08/2023 13:59

17/08/2023 13:49
Su Mo Tu We Th Fr Sa

6 7 8 9 10 1" 12
13 14 15 16 1 18 19
20 21 2 23 24 25 26
27 28 29 30 N

Stafiachine Mod

Today OK Cancel

Figure 3-28 Select a Period and a date for historical Statistics by Monthly

Month v 08/2023

08/2023

Figure 3-29 Select a Period and a date for historical Statistics by Yearly

Year N 2023

NOTE The calendar selector always needs to have a date at least one day from now
or earlier for Daily Historical Statistics.
For monthly and yearly Historical Statistics, it is enough to click OK after
selecting the month or year.

The following information concerning the calculated statistics of a machine is
shown:

e Day Selection:
- A Gantt chart for the machine state and mode of the current day.

- Hourly statistic values of the selected day for the machine state in a
stacked bar chart.

- Hourly statistic values of the selected day for the machine mode in a
stacked bar chart.
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e Month Selection:
- A Gantt chart for the machine state and mode of the current day.

- Dally statistic values of the selected month for the machine state in a
stacked bar chart.

- Dally statistic values of the selected month for the machine mode in a
stacked bar chart.

e Year Selection:
- A Gantt chart for the machine state and mode of the current day.

- Monthly statistic values of the selected year for the machine state in a
stacked bar chart.

- Monthly statistic values of the selected year for the machine mode in a
stacked bar chart.

Figure 3-30 Example for hourly statistics for a day

o0 = =) 3
15 17
0 2%
| I
2
. I 0
o0 02 0 o4 05 06 07 08 00 1 11 12

100
15
80 1 9

. 65
E I
40
20
01 02 03 04 05 7 08 09 10 11 12 1

The following details are shown in the statistics visualization:
¢ In the Gantt diagram the axes can be scrolled and a ruler can be shown.

e For the shown statistics of state and mode a legend can be opened
(“attachment” symbol).

Figure 3-31 Legend for statistical values (machine state)

Unsuspending
Starting

Suspended Tailback
Idle

Holding

Execute
Completing
Clearing

Held
Suspended
Suspended Lack
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For a single stacked bar, the values can be shown in a table (popup when
selecting the bar).

Figure 3-32 Statistics table for a selected period (machine mode)

55.87 % Automatic
208% W Manual

11.11 % Remote
3094% [ Semi Automatic

The colors for the different states and modes of a machine can be defined with the
“Color Setting” tool.

NOTE The popup legend window and percentage table can be closed using the ESC
key or the “X” button in the window.
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4

4.1

NOTE

General Engineering

This chapter describes basic WinCC OA project setup and engineering workflows
to enable the use of Production Management for Batteries.

Engineering and Deployment Workflow

The idea behind Production Management for Batteries is to use predefined
components and engineering tools for creating a battery plant SCADA or
Integration Layer system instead of manually creating panels and implementing
code for the needed functionality.

Figure 4-1 Deployment Workflow

Production Plant

Management for Requirements

Batteries l
Configuration =

(s 4 ‘ Engi:t::?r%%?oi&t

Datapoint Types J

Reference Objecis |

Ul Framework Deployment

Navigation ¢

Olobat Seupts Runtime Projects

of a Battery plant

The engineering workflow using the Production Management for Batteries starts
with the creation of the Datapoints (DPs), which are the containers for the process
data. DPs are used for visualization, alarming, and archiving.

DPs can be automatically created by importing configuration file from the SIOME
(Siemens OPC Modeling Editor) using the Machines tool. In SIOME data structure
of the production machines can be modeled using an OPC UA node-set which
represents the Siemens Information Model.

OPC UA Interface file structure should be based on Machine Interface
Definition (Taglist Example PM4B v2_0.xml).

A unigue naming concept for the DPs is necessary. Each DP should have a unique
name to dynamically connect DPs to delivered library objects for visualization. In
Production Management for Batteries the concept of $-parameters is used which
allows the reusability of the graphical objects.
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4.2

Figure 4-2 Engineering Workflow

[CE)| Siemens Information
Model

5 Interface Modelling in
M sioME

’
o
- [ siomE xmi

Production Management for Batteries
‘-.. ........................................ . .................................... .

Datapoint creation and Configuration of reference Plant Screens
configuration (using Tools) object Area Screens

Line Screens

Machine Screens
Ul Faceplaces Archiving

Alarming

Permissions

The plant can be split into different access fields, in which the permissions of every
user can be limited accordingly.

The access field can be defined using the tool Access Fields. It can be used to
assign multiple lines, areas, or individual machines to an access field. Internally the
access areas are default WinCC OA areas, see WinCC OA documentation for
more information.

The access fields can be assigned to user groups and the permission bits can be
defined within each field. When a line or area is assigned to an access field, it
means that all its areas and machines are also associated with the field.

In case a Line, Area, or Machine is associated to multiple access fields and a user
has different permission bits defined for the fields, the least of them is considered
(if one of them does not have a certain permission bit set, it is seen as if the bit
would not be set).
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Example

Plant Hierarchy
Line 1

Area 1 - Mixing
Mixer 1
Mixer 2

Area 2 - Aging
Ager 1

Ager 2

Line 2

Area 1 - Mixing

Mixer 1
Mixer 2
Area 2 - Aging
Ager 1

Ager 2

Access Field Assignment
Line 1 Mixing
Line 1/ Area 1 - Mixing
Mixer 1

Mixer 2

Line 1 Aging
Line 1/ Area 2 - Aging

Ager 1

Ager 2

Mixing
Line 1/ Area 1 - Mixing

Mixer 1

Mixer 2

Line 2 / Area 1 - Mixing

Mixer 1

Mixer 2

A user group for Line 2 — Aging should therefore contain all access fields, where
the users do not have permission.

The user group must contain the access fields Mixing and Line 1 — Aging, the
permissions in these access fields can then be limited accordingly. It is also
possible to add the access field for Line 2 — Aging in case the permissions should
be adaptable within the Line 2 / Area 2 — Aging area.

The following configuration would not work:

User Group for Line 1 — Mixing (with permissions only for Line 1 / Area 1 — Mixing)
with the access fields Aging and Mixing with limited permissions, and Line 1 —
Mixing with full permissions. With this configuration the overlapping access field
assignments will contain the least of all defined permissions, therefore Line 1/
Area 1 — Mixing would also have limited permissions.

The same scenario also applies for higher permissions on machine level inside
areas with limited permissions. The machines inside the area will also always have
the least of all defined permissions.
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Table 4-1 Considered permission bits in the Production Management for Batteries Screens

Bit Name Description

1 | Visualization Show screens and faceplates

Used for opening the screens of lines, areas, and
machines. If the global visualization bit is not set, the User
Interface will not start, if the bit is not set for one of the
access fields, the assigned lines, areas, and machines will
not be shown in the navigation tree.

2 | Normal Operation Machine control like start, stop, reset

The tab for controlling machines will not be visible in case
the bit is not set.

3 | Extended Operation Modify control parameters

The control parameters in the machine control screen will
not be changeable in case the bit is not set.

4 | Administration Create users and user groups
Assign user groups to access areas
Change user group rights

Only used in standard WinCC OA panels.

5 | Acknowledge Acknowledge alarms

6 | Service Service Commands

Only used in standard WinCC OA panels.

4.3 Data Points and Data Point Types

Following chapters describe configurations in WinCC OA Para tool — a tool for
editing data point types and data points.

Figure 4-3 WinCC OA Para

& Para_28: Datapoint parameterization (System! - BatteryLibTest; #1 - X
Module Panel Scale Help

EX CRAOEED ™S » a4 A @ Q 1:1 [Engieh, Us fen Us.utfa] v

Filter options:

[J Interal datapoints

[ Ignore case

DP filter

= ANALOG1 A
=i ANALOG2

= BIT_CONDITION

=i} BL_CT_EquipmentOEE

=i} BL_CT_EquipmentStatistics

= BL_CT_LineOEE

= BL_DT_ProcessParameter

=} BL_IT_KeyPerformance

=i BL_MSG_CommonAlarm

= BL_OP_MaterialType

= BL_OP_ProductionMaterial {'j
=i BL_OP_ProductionOrder

=i} BL_OT_CellQuality

=:: BL_OT_Equipmentinformation

=11 BL_OT_EquipmentOrder

=i BL_OT_EquipmentStatus

=i BL_OT_StackLight

=i COUNTER_SUB

=i COUNTER1

=} DRIVE1

=i DRIVE2 a
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431 Datapoint Types

In WinCC OA datapoint types (DPTs) can be defined as object structures. The
datapoint types are used for creating datapoints. The datapoints represent the
objects in the plant process and leaves of the datapoints (datapoint elements) hold
the information about peripheral addresses, archiving and alarming (configs).

Here is a short overview of available data templates in Production Management for
Batteries.

More details concerning the data templates can be found in Data Model.

Figure 4-4 Complex Datapoint Types for Process Data
=: BL_OP_MessageTransfer_PLClnitiated_bidirectional
=: BL_OP_MessageTransfer_PLClnitiated_toMES
=:} BL_OP_MessageTransfer_PLClnitiated_toPLC
=: BL_OP_MessageTransfer_SCADAInitiated_toPLC
=:: BL_OT_CellQuality
=:: BL_OT_EquipmentAlarm
=:} BL_OT_EquipmentBitAlarm
=:1 BL_OT_EquipmentControl
=:: BL_OT_Equipmentinformation
=:: BL_OT_EquipmentMaterial
=:: BL_OT_EquipmentStatus
=:: BL_OT_StackLight

The following table shows the purpose for the use of the datapoint types of the
Production Management for Batteries.

Table 4-2 Purpose of Datapoint Types

Datapoint Type Purpose
BL_OP_MessageTransfer_ Type for sequential message transfer with handshake
PLClInitiated_bidirectional (e.g., material consumption)
BL_OP_MessageTransfer_ Type for message transfer from PLC to MES (e.g.,
PLClInitiated_toMES batch record)

BL_OP_MessageTransfer_ Type for message transfer from MES to PLC (e.g.,

PLClInitiated_toPLC request all barcodes)

BL_OP_MessageTransfer_ Type for one time message transfer from SCADA to

SCADAInitiated_toPLC PLC (e.g., workorder download)

BL_OT_CellQuality Type representing the quality of single battery cells

BL_OT_EquipmentAlarm Type for handling alerts with OPC UA
Alarms&Conditions

BL_OT_EquipmentBitAlarm Type for handling of bit-triggered alarms

BL_OT_EquipmentControl Type for sending operations to the machine with OPC
UA methods

BL_OT_Equipmentinformation  Type for common information of the machine

BL_OT_EquipmentMaterial Type for inbound and outbound material description of
a machine

BL_OT_EquipmentStatus Type for the state properties of a machine (state,
mode, counter, ...)

BL_OT_StackLight Type for representing a stacklight of the machine
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4.3.2

Figure 4-5 Simple Datapoint Types for Process Data

=:1 BL_OT_ProcessParameter_Bool

=:1 BL_OT_ProcessParameter_Char

=: BL_OT_ProcessParameter_DynBool
=:: BL_OT_ProcessParameter_DynChar
=:i BL_OT_ProcessParameter_DynFloat
=:: BL_OT_ProcessParameter_Dynint
=: BL_OT_ProcessParameter_DynLong
=:: BL_OT_ProcessParameter_DynString
=:i BL_OT_ProcessParameter_DynTime
=:: BL_OT_ProcessParameter_DynUInt
=: BL_OT_ProcessParameter_DynULong
=:: BL_OT_ProcessParameter_Float

=:1 BL_OT_ProcessParameter_Int

=:: BL_OT_ProcessParameter_Long

=:} BL_OT_ProcessParameter_String
=:: BL_OT_ProcessParameter_Time

=:: BL_OT_ProcessParameter_Ulnt

=:: BL_OT_ProcessParameter_ULong

The creation and configuration of datapoints on the basis of described datapoint
types is handled with the tools Machines Tool — Import SIOME, DP Bit Alarms and
DP Archives.

For explanation on how to use DPTs in user interface see 11.4.3 Using Dollar-
Parameters.

Naming Conventions

The DP names at least consist of the following components:
e <Line Name>

e <Area Name>

e <Machine Type>

e <Machine Instance>

e <Object Type>

e <Object Instance / Object Name>

Examples:
Linel_AreaA Mixer_1_EquipmentStatus_EquipmentStatus
Linel_AreaA Mixer_1_StackLight_Stacklightl

The following $-parameters are used for the identification of the parts of DP names:
e $system

e $line

e S$area

e $mType

e $minstance
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NOTE

4.3.3

NOTE

e SoType
e $oName

$-parameters provide flexibility in referencing panels or other parameters. For more
information see chapter 11.4.3 Using Dollar-Parameters and WinCC OA
Documentation: Parameters and Dollar-parameter.

Datapoint types with the prefix “BL_CT" is a calculated data point type in the
PM4B. Please do not create any data point using that prefix.

Check Address Configs for Datapoint Elements (DPE)

Configuring OPC UA addresses for datapoint elements include specifying OPC UA
connection and subscription. See also chapter 4.3.

Configure OPC UA address:

1. Open the DPE you generate with Machines Tool
e.g., Linel_Areal Mixer_5_EquipmentStatus

2. Select" address" of a DPE
3. Check or specify OPC UA connection “Server” and subscription “Subscr.”

Address configuration data in “_address” config can be generated from OPC
UA interface using “Machines Tool — Import SIOME”.

Figure 4-6 OPC Address Example in Para

% Para_12: Datapoint parameterization (System] - BatteryLibTest 1) - X
| point p: Y 1y

Module Panel Scale Help

EX RO ® » o + M @ Q 1:1 [Englsh, Us fen Us.utfs] v

Filter options:
[ Intemal datapoints g
O - & Periphery - OPCUA DPE: System1:Line1_Areal_Mixer_5_Equipmel v
Ignore case
DP fitter Peripheral address Variant Driver number
® Node ID
w7 BL_UP_UreTUownioan = Server: opcua_Line1_Areal_Mixer_5_connection v O Browse Path 1
=it BL_OP_ProductionMaterial
=:; BL_OP_ProductionOrder Subscr.: opcua_Line1_Areal_Mixer_5_data v
=i} BL_OT_CellQuality
=} BL_OT_EquipmentAlarm ftem: [ns=1:i=6082 Getitem | Range
=1 BL_OT_Equipmentinformation
=i} BL_OT_EquipmentMaterial = -
=i} BL_OT_EquipmentOrder ypo o
v =i BL_OT_EquipmentStatus default v Old/new comparison [ Historical
[ Line1_Area1_Mixer_3_Equipmer
v [ Line1_Areal_Mixer_5_Equipmer Direction. —Receive mode.
22| _common O Output @© Unsolicited
=] _lock @ Input
] O Inout
=] _original
| _address
%] _common
=| _distrib
=] lock Help Address active OK Apply Cancel
[¢] Mode %
< >

For more information on how to use DPs in Ul panels and on $-parameters see
chapter 11.4.3 Using Dollar-Parameters.
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4.4

OPC UA connections and subscriptions

Production Management for Batteries uses OPC UA as a main protocol for
shopfloor-connectivity. Production Management for Batteries has built-in tools and
templates for quick integration of shopfloor machines into the Project. In order to
leverage Production Management for Batteries data- and Ul-templates OPC UA
interface shall be based on Siemens Information Model (see “Taglist Template
PM4B v2_0.xIsx” and Information Model Kit VV2.0).

For information on connectivity concept see chapter 7 Interface Support and Data
Model.

Connections

Production Management for Batteries comes with a default OPC UA connection
named BL_default_opcua_connection for OPC UA client 1. This connection is
cloned for each machine if addresses are created for the corresponding imported
OPC UA interface (see chapter Machines).

Settings of the default configuration can be changed with the default WinCC OA
OPC UA client configuration panel from the System Management.

Figure 4-7 WinCC OA System Management

& _SysMgm_: System management (System1 - BatterylibTest; #1) - [n] X

System Management

AL il —] ~ [
VA = = al
Diagnostics Reports Database Driver Driver EC Driver OPC Driver S7 SmartSCADA Permission Communication
<,
Settngs
T T -

How to modify OPC UA driver parameters:
1. Click the Driver OPC button in the System Management
2. Click the OPC UA Client button

3. Select the connection to be modified in the Combo Box (e.qg.
BL_default_opcua_connection)

Modify the parameters as required

E
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NOTE It is strongly recommended to use authentications (certificates) and security
settings when creating an OPC UA connection.

Subscription

Subscriptions must be defined for each OPC UA connection.

The subscriptions BL_default_opcua_subscription_alarms (for OPC UA Alarms
& Conditions) and BL_default_opcua_subscription_data (for data) exist for the
default OPC UA connection and are cloned for each machine (if OPC UA
addresses are created).

To change the parameters of the subscription the following steps can be
performed:

1. Click Button "Manage" in Subscriptions section

2. Select the subscription to be modified (e.g.
"BL_default_opcua_subscription_alarms" or
"BL_default_opcua_subscription_data")

3. Modify the parameters as required
4. Click "Apply"

Figure 4-8 Example for default Alarm Subscription

>, OPCUA subscription configuration (System - BatterylLibrary_NGA_3.18; #1) - *
— Subscription
BL_default_opcua_subscription_alarm: ~ Remove Create Add unused
Description: |_E|L_defauIt_apcua_subscriptiun_alarms_
— Configuration
Active Subscription Type:  Alarms & Conditions
—Advanced configuration
Publishing interval: |500 |5 Lifetime count: |[100 |3
Priority: |0 & Max keep alive count: |10 3
Persistent: [] Max notifications per publish: |0 o
— Monitored Items
Alarm type: Manual .. ~
Node Id  |ns=3;i=1805
Status Range =
=
X
UA Severity UA Alarm Text
— State
Publishing interval: 1000
A ed 2 default_opcua c _—
ssigned server: BL default opcua c L Fetiine et 1100
D: 1
Max keep alive count: 10
— State Redundancy
Help Ga oK Apply Cancel
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5. Click "OK"

Production Management for Batteries Engineering Guideline
Entry-ID: V1.2, 05/2023

44



© Siemens AG 2023 All rights reserved

5 KPI Calculations

5

NOTE

5.1

Availability

KPI Calculations

KPI calculations are based on archived process data. The calculations can only be
done when the corresponding basic data are stored in archives. The configuration
of the archiving of process data can be done with tool “DP Archives” within the
category “Datapoint”.

Calculation is done by two control scripts:
oeeCalculation_Lines_and_Plant_Handler.ctl
oeeCalculation_Machines_and_Areas_Handler.ctl

These scripts must always be running. At startup time and once every hour, the
calculation is executed. The calculation searches the last calculated value in the
past for maximum 24 hours back and recalculates the missing values.

In distributed systems the Head system must run a Ctrl Manager with the script
oeeCalculation_Lines_and_Plant_Handler.ctl. Each of the distributed systems with
assigned areas must run a Ctrl Manager with the script
oeeCalculation_Machines_and_Areas_Handler.ctl .

If area OEEs are missing no line and plant OEEs are calculated. They will be
calculated in the next hour, if available.

The OEE calculation scripts of the library are delivered unencrypted, so that
they can be adapted, in case changes are necessary.

OEE

The Overall Equipment Efficiency (OEE) is calculated for machine, area, line, and
plant.

The OEE is calculated based on the product of the availability, the performance,
and the quality.

Complex KPI “Overall Equipment Effectiveness” (OEE)

The OEE calculation is shown in the following formula.

OEE Availability . Performance . Quality
Actual Production Time Actual Production Rate Good Items Produced
Planned Production Time Ideal Production Rate Total Items Produced
CQurentSpeed GooaCounte
f( Mooe F State ) »
I TotaCourter

CurmentCycle

For the calculation of the availability the EquipmentStatus.State is used. The
equipment states that are considered as available can be defined with the OEE
Settings tool. Recommended default values are the following:
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e Clearing=1
e Starting=3
o Idle=4

e Execute =6

e Completing = 16
e Complete = 17
e Setup =18

Figure 5-1 Example of hourly “Availability” KPI calculation

A
60%

— Machine unavailable
Machine available

Availability = + =40%

State, enum

5pm time,h  gpm

NOTE Invalid machine states (not defined in machineState enumeration), are
considered as “Undefined” in the calculation.

Performance

The performance can be calculated in different ways. The OEE Settings tool can
be used to select the source and operation that is needed. Options are:

o The ratio of actual machine speed and design machine speed (actual/design).

e The ratio of design machine cycle time and actual machine cycle time
(design/actual).

e The ratio of actual value of dedicated process parameter and design machine
speed (actual/design).

It is supposed that the machine updates the current values. It is also supposed that
the design value can be changed any time. Hence, the average values are used of
the whole hour.

Production Management for Batteries Engineering Guideline
Entry-ID: V1.2, 05/2023 46



© Siemens AG 2023 All rights reserved

5 KPI Calculations

Quality

General

Figure 5-2 Example of hourly “Performance” KPI calculation

A Average design speed: avg(design) =100 p/h
Average speed: avg(speed) = 60 p/h

Performance = avg(speed) /avg(design)
=60/100
=60 %
Design speed

NI

speed, p/h
>
T

v

5pm time, h  pm

The quality is calculated as the ratio of the number of good products and the
number of totally made products. It is assumed that the counters are updated
continuously during all operation time. The counters may also be reset, e.g., when
the machine is restarted.

On the OEE Settings tool, it can be configured that a specified default Quality must
be used. In this case no calculation will be made, but the specified value is used as
Quality. It makes sense if the equipment does not produce quality information.

Figure 5-3 Example of hourly “Quality” KPI calculation

A Good =13-5=8pcs
Bad =3-1=2pcs
Total =Good + Bad = 8+ 2 =10 pcs
14 Good
13
g_ ] Quality = Good / Total
> i =8/10
% f— =80%
© —
& &
5
=T 4 Bad
— 3 —
2
— i
>
- >
5 pm time, h 6 pm

The OEE values are calculated for each machine and for each of the following time
periods:

e Hour
e Day

o Week
e Month

The OEE values are also calculated for each area and production line in the plant.
The basis for the calculation of these values are the archived Machine OEEs.

Production Management for Batteries Engineering Guideline

Entry-ID:

V1.2, 05/2023 47



© Siemens AG 2023 All rights reserved

5 KPI Calculations

5.2

The downtime can be specified for days using the OEE Settings tool. If the
machine is in downtime, then the values during this time frame are excluded from
calculations.

For example: Availability 100% Monday to Friday. Availability 0% on Saturday and
Sunday. If downtime is specified for Saturday and Sunday, then the calculated
Availability for the week will be 100% ((100+100+100+100+100+0+0) / 5) instead
of 71% ((100+100+100+100+100+0+0) / 7).

Statistics

Hourly, daily, weekly, and monthly statistics are calculated for each machine for the
machine state and the machine mode. The statistics need to be archived to
calculate the longer period values from the shorter period values and in order to
display the historical values.

The legend and a list of all displayed values are shown in the tooltips of the pie
charts.

Figure 5-4 Statistics for Machine State and Mode

Last Hour Last Day Last Week Last Month

Line1_Area2_Mixer_1_Equi; isti i State.Daily.values

Statistics are also calculated for the counters of each machine:
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5 KPI Calculations

5.3

Figure 5-5 Statistics for Machine Counters
v =i2% BL_CT_EquipmentStatistics
v [ Line1_Area®A Mixer_1_EquipmentStatistics_StatisticsCalculated
El _comman
El _lock
[0 State
[ Mode
~ [ Counter
El _commen
El lock
v [ Hourly
El _common
El _lock
DefectCounter
GoodCounter
TotalCounter
3 Daily
[0 Weekly
[ Monthly

The downtime can be specified for days on the OEE Settings tool. If the machine is
in downtime, then zero (0) is used instead of the counters during this time frame.

Calculated Data

For the calculation and archiving of KPIs special datapoint types are defined. The
DPEs of this DPs do not have peripheral addresses but they should have
configured archive handles (see DP Archives) for having historical data when
showing the KPlIs.

The following DPTs are available for calculated data.

Figure 5-6 DPTs for KPIs
=:} BL_CT_AreaOEE
=1 BL_CT_EquipmentOEE
=:} BL_CT_EquipmentStatistics
=:1 BL_CT_LineOEE
=:f BL_CT_PlantOEE

Instances of this DPTs are created automatically when the calculation of the KPIs
is started. A DP is created for each machine (EquipmentStatistics,
EquipmentOEE), each area (AreaOEE), each line (LineOEE) and for the plant
(PlantOEE).

Figure 5-7 Example DP for OEE

v mii BL_CT_AreaDEE
~ [ Line1_AreaA_AreaDEE_OEECalculated
[=] _common
[=] _lock
v [] Hourly
[=] _common
[=] _lock
quality
performance
availability
overall OEE
[ Daily
71 Weekly
1 Monthly
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5 KPI Calculations

The parts “Daily”, “Weekly” and “Monthly” of the DP have the same structure than
“Hourly”.

Statistics are calculated for the “state”, “mode” and “counters” of each machine.

Figure 5-8 Example DP for Statistics
w mii HL Cl_EquipmentStatistics
~ [ Line1_AreaA Mixer_1_EquipmentStatistics_StatisticsCalculated
[==] _common
[==] lock
w [] State
[=] common
[=] lock
v [77] Hourly
[%=2] _common
[%==] _lock
[57] values
[25] keys
[ Daily
[ Weekly
1 Monthly
™ Maode
[ Counter
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6 Engineering Tools

6

6.1

6.1.1

Engineering Tools

Engineering tools can be opened from the WinCC OA graphical editor (Gedi).

Figure 6-1 “Engineering tools” button

@

The icon represents Production Management for Batteries tools and can be used
for opening the tool panel.

Figure 6-2 Tools in category "Project”

3 Battery Engineering Tools - o X
th 1. project
- Machine Types ®
sy Machine Types /  Create, modify, or delete the different machine types in your plant here. Just enter values in the empty row to create a new machine
—  typeormodify values by clicking in the table cell. Stacklights can be also defined by clicking on the square in the stacklight column.
m Plant Structure
& 2. Datapoint
T Coater Coater Coater Machine mis B o]

Machines
Mixer Mixer Mixer Machine mis o

DP Bit Alarms.

DP Archives

Tool related Data

DPTs for Tool Results

When using the library tools for configurating things in the engineering projects, the
results must be stored in the database of the project. This is done using “internal”
datapoint types. In the deployment process the created datapoints of this DPTs are
also supplied for being imported into the runnable WinCC OA projects.
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Figure 6-3 DPTs for Configurations with Tools

=:: BL_CF_AccessFields

=:i BL_CF_ArchiveSettings

=: BL_CF_AreaSettings

=:: BL_CF_Deployment

=: BL_CF_ITSettings

=: _BL_CF_JSONAPIConfiguration
=:: BL_CF_JSONMappingType
=: BL_CF_JSONMethodConfiguration
=: BL_CF_LineSettings

=:: BL_CF_MESSettings

=: _BL_CF_MachineDefinitions
=:: BL_CF_MachineOee

=:f _BL_CF_Navigation

=:i BL_CF_PlantSettings

=: _BL_CF_SimulationSettings
=:: _BL_CF_SymbolSettings

=:: BL_CF_TrendConfig

=:1 _BL_CF_UserSettings

=:i _BL_CF_Versioninfo

Below are examples of DPTs for “Machine Type Definitions”, “Area Definitions”,
“Graphics” tools.

NOTE It is not recommended to change internal tool's DPs through Para directly.
The following description is for informational purposes only.

Machine Type Definitions

The results for the machine type settings can be found in DPs of DPT
“ BL_CF_MachineDefinitions”. For each machine type there exists one DP for the
configuration data.

Figure 6-4 Storage for Machine Definitions
w =i Bl CF_MachineDefinitions
"1 MachineDefinition_Ager
"1 MachineDefinition_Calenderer
"1 MachineDefinition_Coater
v [7] MachineDefinition_Mixer
[%2] _common

[==] _lock
name

description
speedUnit
speedPeriod
counterPeriod
numberlnput
v [ Stacklights
[=2] _common

[=] lock
[AD]) colors

[A:0] meanings
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Area Definitions

The results for the area settings can be found in DPs of DPT
“ BL_CF_AreaSettings”. For each defined area there exists one DP for the
configuration data.

Figure 6-5 Storage for Area Definitions

v =i BL_CF_AreaSettings
v [0 _Line1_Areal
[%] _common
[%] _lock
areaName
areaDescription
numberOflachines
[22) machineTypes
[26] machinelnstances
parallelTo
follows
connected
[ _Line1_Area2
» [C] _Line1_Area3

Graphics

The results for the Graphics can be found in one DP of DPT
“ BL_CF_SymbolSettings” named “SymbolSettings”.

Figure 6-6 Storage for Graphics

v =i BL_CF_SymbolSettings
v [7] SymbolSettings
[%] _common
[%] _lock
v [0 MachineBig
[25] _common
[%5] _lock
[A5) machines
[A2) symbols
v [7] TreeNode
[23] _common
[%] _lock
plant
line
area
machine
v [*7] Customer
[%5] _common
[%] _lock
customer
agent
v [77] AreaBig
[%3] _common
[%] _lock
[AD]) areas
(A2] symbols

Production Management for Batteries Engineering Guideline
Entry-ID: V1.2, 05/2023



© Siemens AG 2023 All rights reserved
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6.1.2

6.2

6.2.1

Systems

DP Lists

When using the Export/Import of data from the database there are three different
types of datapoint lists due to technical reasons:

Table 6-1 Types of DP Lists

Name of .dpl-File Description
01 DPT_<Name>.dpl These files contain the datapoint types.
02_DP_<Name>.dpl These files contain the datapoints and

their configuration (Configs).

03_DPE_<Name>.dpl These files contain the datapoints and
their online values.

04_DPE_changes_<Name>.dpl These files contain the changes for the
minor version

Deployment Tools
Distribution

This tool enables the configuration of the servers running the deployed projects.

It contains the following tabs for defining the servers and assigning responsibilities
for each server.

With this tab the servers can be configured. You can add the unique System Name
with a unique System Number.

Exactly one system should be marked as Head System, which means that it will
have connections to all other systems.

For each server, the IP address and Hostname must be supplied, in case of
redundant servers the fields for Redu IP and Redu Host should be filled.

The table lists already added Systems data. The input fields under the table enable
adding new or updating existing server details.
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6 Engineering Tools

Figure 6-77 Distribution — Systems
Systems ®

The WinCC OA systems which execute the runtime projects must be configured here. Multiple systems can be configured to
distribute the computing power and avoid overloading. Each of these systems can be set up as a standard or redundant system. One
system must be the Head system (can also be one redundant system).

Name No P Ad: edun. Host

HeadSystem 1 192.168.0.1 head 192.168.0.7 HeadRedu '|f]
SubSystem1 2 192.168.0.3 sub1 w
SubSystem2 3 192.168.0.5 sub2 '@'

Discard ‘ ‘ Preview ’ Apply

Add System

1. Fill the input fields.

2. Add new unique System Name.

3. Push the Preview button, check and push the Apply button.
Modify System

Select an existing System from the list

Do not modify the System Name

Edit further data at the current line
Push the Preview button, check Update section and then push the Apply button.

Ea A

Delete existing System

1. Select an existing System from the list
2. Push the Action row button
3. Push the Preview button, check Delete section and then push the Apply button.

NOTE If you try to delete a system with head you will get an error. There must be at
least one head system in the system.

Areas

This tab allows the assignment of areas (configured in Plant S) to systems defined
in the “Systems” tab above. It also allows to assign Areas to distributed systems.
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NOTE

NOTE

Function

Figure 6-88 Distribution — Areas

Areas ®

Distribute your areas across different systems to optimally balance your computing power. All configured areas must be assigned to
one of the configured systems. Each area can be assigned under only one system.

Unassigned Areas Systems

Eastline System3

NorthLine Eastline / Areal

WestLine test

WestLine / Areal

Test1
<

NorthLine / areal

i ‘ ’ e ‘ “

The assignment can be done by selecting an area or line in the left tree and a
server in the right tree. Afterwards the right arrow button can be pressed to assign
the selected area / line to the server.

To remove an assignment the area can be selected in the right tree and the left
arrow button pressed.

Assign and unassign buttons becomes enable/disable according to your choice
from the trees on the left and right.

Alternatively, drag and drop can be used to assign/unassign areas or lines.

The assignments can be saved by pressing the “Apply” button. In case of
unwanted changes, the “Discard” button can be used to reset the shopfloor
assignments to the last saved ones.

If an area is not assigned to any of the servers, it will not be deployed in any of
the server projects.

The configuration is not done automatically, areas always must be assigned to
the servers manually using the tool described above (even if only one server
exists).

The tab allows the assignment of predefined functions and custom functions to
configured servers. The functions are CTRL managers with defined parameters,
which are predefined for the predefined functions. For custom functions they can
be defined as needed.
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NOTE

Figure 6-99 Distribution - Function

Function ®

Distribute your functions across different systems to optimally balance your computing power. Functions are CTRL managers, which
should be started on the configured systems. Custom CTRL scripts can be added using the entry "Custom Function”.

Predefined Functions Systems

OEE Calculation Plant, Line
test

OEE Calculation Area, Equipment
OEE Calculation Plant, Line

PLC Initiated bidirectional Message Transfer Handler
Command Channel

PLC Initiated to MES Message Transfer Handler
System3

PLC Initiated to PLC Message Transfer Handler
OEE Calculation Area, Equipment

PLC Initiated Message Transfer Handler
PLC Initiated to PLC Message Transfer Handler

Command Channel {
iTest1

Connection State Watcher
PLC Initiated to MES Message Transfer Handler

Simulator

Custom Function

Custom Function (Manager Options)

Discard ’ ’ Preview ‘ Apply

The assignment can be done by selecting a predefined function or the entry
“Custom Function” in the left tree and a server in the right tree.

When “Custom Function” is selected a field for defining the parameters for the
CTRL manager appears.

Afterwards the right arrow button can be pressed to assign the selected function to
the server.

To remove an assignment the function can be selected in the right tree and the left
arrow button pressed.

Assign and unassign buttons becomes enable/disable according to your choice
from the trees on the left and right.

Alternatively, drag and drop can be used to assign/unassign functions.

The assignments can be saved by pressing the Apply button. In case of unwanted
changes, the Discard button can be used to reset the function assignments to the
last saved ones.

By default, the functions are assigned as suggested by the server configuration.
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NOTE After creating a system in the “Systems” screen and assigning it in the “Area”
screen, when the function screen is first opened, the suggested functions will be
assigned under the relevant systems. The suggested functions are as follows:

Head System | Area Assigned | Suggested Functions

No No -

No Yes OEE Calculation Area, Equipment

PLC Initiated bidirectional Message
Transfer Handler

PLC Initiated to MES Message Transfer
Handler

PLC Initiated to PLC Message Transfer
Handler

Yes No OEE Calculation Plant, Line
Command Channel
webclient_http

Connection State Watcher

Yes Yes OEE Calculation Plant, Line
Command Channel
webclient_http

Connection State Watcher

OEE Calculation Area, Equipment

PLC Initiated bidirectional Message
Transfer Handler

PLC Initiated to MES Message Transfer
Handler

PLC Initiated to PLC Message Transfer
Handler

Drivers

Drivers tab can be used to define, which drivers should be running on each of the
configured servers.
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NOTE

Figure 6-1010 Distribution — Drivers

Drivers ®

Distribute your drivers across different systems to optimally balance your computing power. Any available WinCC OA manager
(driver and non-driver) can be added to one of the systems. It must be ensured, that the drivers with the correct numbers are
assigned to systems with assigned areas. Additionally the driver numbers (and also manager numbers) must not overlap.

Manager Name Executable System Parameter Edit
Database SQLite Manager WCClLdataSQLite test
Simulation Driver WCCILsim System3
ASCII SQLite Manager WCCOAasciisQLite Test1
BACNet Driver WCCOAbacnet
o
DNP3 Driver WCCOAdnp3
EIP Driver WCCOAeip

IEC 60870 101/104 Driver WCCOAiec

IEC 61850/61400 Client WCCOAiec61850

Modbus Driver WCCOAmod
Modbus TCP Server WCCOAmodsrv
MQTT Client WCCOAmGqtt

Discard ‘ ’ Preview ‘ Apply

The left tree shows a list of available drivers, the configured servers are displayed
in the tree on the right.

A driver can be assigned to a server by selecting the driver in the left tree, selecting
the server in the right tree, and pressing the right arrow button.

A dialogue panel is opened asking for the parameters of the driver.

To remove an assignment the driver can be selected in the right tree and the left
arrow button pressed.

Assign and unassign buttons becomes enable/disable according to your choice
from the trees on the left and right.

Alternatively, drag and drop can be used to assign/unassign drivers.

To edit an assignment, Edit button can be used. A dialogue panel is opened asking
for the parameters of the driver.

The assignments can be saved by pressing the Apply button. In case of unwanted
changes, the Discard button can be used to reset the driver assignments to the last
saved ones.

By default, all servers with attached machines have an assigned OPC UA Client
with parameter “-num 1”. If there are no machines connected to a server and it is a
head server, then it will have assigned a simulation driver by default (“-num 17).

The default driver assignments can be changed before saving the configuration.
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NOTE The driver numbers must be unique within each server, starting at 1.

6.2.2 Project Data Export

Export the whole project and configuration data to data point lists. Those are used
by the deployment tool afterwards (Deployment).

Figure 6-1111 Project Data Export — Only not exported DPT/DP

Project Data Export ®

All configuration which made in the engineering project will be exported for deploying runtime projects. Exporting a new major version means that existing runtime projects
cannot be updated. Detailed information can be found via the help button.

v/ Show only not exported DPT/DP Create new major version
Y ]

2% ANALOG1

=CE ANALOG2

=% BIT_CONDITION

=S BL_DT_MaterialDownload
=% BL_DT_ProductionFeedback
=2 BL_MSG_CommonAlarm
=$ BL_OT_CellQuality
=% COUNTER1

=2 COUNTER_SUB

=CE DRIVEL

=C% DRIVE2

=% ExampleDP_BarTrend
=% ExampleDP_Bit

=CS ExampleDP_DDE

=% ExampleDP_Float

=23 ExampleDP_Int

=% ExampleDP_Text

=% LABOR_ANALOG

2% LABOR_COUNTER
=2 MODE_CMD

=S MODE_STATE

¢S PUMPL

=CS PUMP2

Modify DP Groups... Start Export

The exported data includes every DPT, DP and DP value the Production
Management for Batteries needs to operate by default.

The tool shows a list of all DPTs and their DPs with the systems, where they will be
exported to. The checkbox “Show only not exported DPT/DP” filters the displayed
DPTs, so that only ones that are not exported, or without exported DPs are shown.
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Figure 6-1212 Project Data Export — All DPT/DP

Project Data Export

(©)

All configuration which made in the engineering project will be exported for deploying runtime projects. Exporting a new major version means that existing runtime projects
cannot be updated. Detailed information can be found via the help button.

The shown configuration in Figure 6-1212 indicates, that the DPT

Show only not exported DPT/DP

-GS ANALOG1
% ANALOG2
=¢$ BIT_CONDITION

=CS BL_CT_AreaOEE

Line1_Areal_AreaOEE_OEECalculated
Line1_Area2_AreaOEE_OEECalculated
Line2_Areal_AreaOEE_OEECalculated
Line2_Area2_AreaOEE_OEECalculated
Line2_Area3_AreaOEE_OEECalaulated
Line2_Aread_AreaOEE_OEECalculated

Line2_Area5_AreaOEE_OEECalculated

=% BL_CT_EquipmentOEE
=% BL_CT_EquipmentStatistics

=CE BL_CT_LineOEE

Line1_LineOEE_OEECalculated

Line2_LineOEE_OEECalculated

=€ BL_CT_PlantOEE

=% BL_CT_SumAlarm

~¢ BL_DT_MateriaDownload
=% BL_DT_ProductionFeedback

=% BL_MSG_CommonAlarm

Q! @] 0] O] el e! e

O O

=% BL_OP_MessageTransfer_PLClInitiated_bidirectional

~C BL_OP_MessageTransfer_PLClnitiated_toMES

Exported to

distvm,

distvm

distvm

distvm2,head

distvm2

distvm2

distvm

distvm2

distvm2

distvm,

distvm,

distvm,

head

head

distvm,

distvm,

distvm,

distvm,

distvm2,head

 distvm2,head

 distvm2,head

distvm2,head

 distvm2,head

 distvm2,head

 distvm2,head

Create new major version

Modify DP Groups.. Start Export

“BL_CT_AreaOEE" is exported for the systems “distvm”, “distvym2” and “head”, the
DPs are located on “distvm” or “distvm2” according to the distribution settings.

The O Icon indicates that no original values will be exported for the DPs.

For DPs with exported original values (such as internal configuration DPs) the
tooltip shows, where the individual DPE values will be exported to, as shown in

Figure 6-1313.

Figure 6-1313 Project Data Export — DPs with values

=S _BL_CF_AreaSettings

_Line1_Areal

_Line1_Area2|
_Line2_Areal)
_Line2_Area2
_Line2_Area3

_Line2_Aread

_Line1_Areal

_Line2_Area$
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Element distvm |distvm2|head
.areaDescription X X X
.areaName X X X
.connected X X X
follows X X X
.machinelnstances X X X
.machineTypes X X X
.numberOfMachines| X X X
.parallelTo X X X

distvm, distvm2,head

distvm, distvm2,head

distvm, distvm2,head

distvm, distvm2,head

distvm,distvm2,head

distvm, distvm2,head

distvm, distvm2,head

distvm, distvm2,head
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If the engineer needs additional DPTs or DPs to be included in the export, the DP
Groups which are prepared by PM4B must be adapted using the “Modify DP

Groups...” button.

NOTE

panel from the WinCC OA System Management.

The underlaying DP Groups can also be changed using the default DP Groups

Please be aware, that the filters are only reloaded when using the “Modify DP
Groups...” button or when re-opening the tools.

Figure 6-1414 Project Data Export — DP Groups defining the filters

r-Grouy| Grou|
I;_Eipunﬁ\terHeadSystam ~ F‘ Main group New Delete ‘ ”E_L_E!;purlF\\lerSubSymem ~| |C] Main group New Delete
r— Filter Definiti I7Fi|lel iti
| DPTIDP Group DP{(E) Filter Alias Filter % !DF’TIDP Group DP(E) Filter AR
BL_CT_PlantOEE _VarTrend el
_BL_CommandChannel _BL_CF_TrendConfig
_VarTrend _NGA
_BL_CF_TrendConfig _NGA_Backend
_NGA e NGA_Group
_NGA_Backend _ValueArchive
NGA_Group _AlertClass &
_ValueArchive _PanelTopolagy _PanelTopology.™
_AleriClass . _Ui_Config _Default_UiConfiguration.™
Darntii s Dsr T 5% i ASQDmrnrtine - M
< > < >
+DP. +Alias | +DP(T) Filter | +Alias Filter || +Group Delete +DP +Alias | |+DP(T) Fiter | +Alias Filter | | +Group Delete
Help Check Close Help Check Close

There are 2 DP Groups which define the filters for the export

e BL_ExportFilterHeadSystem: contains DPTs, DPs and DPEs to be
exported for the head system

e BL_ExportFilterSubSystem: contains DPTs, DPs and DPEs to be exported
for the sub systems (systems with assigned areas)

Table 6-2 Project Data Export — DP Group filter description

Condition

Meaning

File Prefix

DPT name starts with
_BL_,BL_, BLT_,or
BLT_

DPT will be exported

01 DPT_

DP exists

DP with all its configs
(except original value) will
be exported

02_DP_

DPE exists (DP(E) filter

e.g. “*.x*")

points to DPE not just DP,

Original value will be
exported for the DPEs

03_DPE_ (if DP was
already contained in
previous deployment) or
04_DPE_changes_ (if DPE
values was changed since
previous deployment)
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NOTE

NOTE

NOTE

When changing the DP Groups, one must not remove the predefined filters,
otherwise the runtime projects may not work.

Figure 6-1515 Project Data Export — DP Group example

DPT/DP Group DP(E) Filter
_BL_CF_MachineOee e
_OPCUA i

_Users ik
_DpGroup s
_BL_CF_DeployedVersioninfo *

BL_OP_MessageTransfer_PLClnitiated_toPLC

The DP Group shown in figure Figure 6-1515 result in the following filters:
e Exported DPTs (in file 01_DPT_):
- _BL_CF_MachineOee
- _BL_CF_DeployedVersioninfo
- BL_OP_MessageTransfer_PLClnitiated_toPLC
o DPs and configs (except original value) are exported for all DPs of DPTs:
- _BL_CF_MachineOee
- _OPCUA
- _Users
- _DpGroup
- _BL_CF_DeployedVersioninfo
e Original values are exported for all DPEs of DPTs:
- _BL_CF_MachineOee
- _OPCUA
- _Users
- _DpGroup

The DP Group BL_ExportFilterSubSystem contains DPs and DPEs for all
machines.

The DP names are filtered by the assigned areas of a system, if the DP name
is not in the pattern “<line>_<area>_*" or “<line>_<area>" or

“ <line>_<area> *’ or “_<line>_<area>" it is assumed to be area independent
and will therefore be exported for each system containing at least one assigned
area.

DPTs are only exported if they are included in the DP Groups and start with
HBL_"’ H_BL_H, H_BLT_”’ Or HBLT_”.

Therefore, custom DPTs must start with those prefixes, otherwise they will be
missing in the deployed runtime projects.
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Export

NOTE

NOTE

For systems with assigned areas DPTs, DPs and DPEs are exported according to
the filters defined by the DP Group BL_ExportFilterSubSystem, for head systems
DPTs, DPs and DPEs according to the filters defined by the DP Group
BL_ExportFilterHeadSystem.

The project data export creates one directory for each of the systems to be
deployed which contains dplist files to be imported by the system.

The following directory structure exists in the projects;
e dplist/deploy/
0 one directory per version, e.g. “v1_0"
= one directory per WinCC OA system, e.g. “System1”
e dplist files
e (etails.json file
= deployinfo.json file

Each project data export additionally contains details about the exported DPs in a
file details.json. It contains a list of exported DPs and DPTs.

Additionally, for each exported version a file deployinfo.json is created, which
stores the system configuration and additional information about the deployment
(such as the timestamp).

1. Select Checkbox “Create new major version” if a new full deployment should
be performed with the project data export (new WinCC OA projects are
generated), otherwise a new partial deployment will be created (existing
WinCC OA projects will be updated).

2. Click Button "Start Export"

The panel exports Data Point Types, Data Points and Data Point Element values
and configurations from the engineering project.
The data is stored in dplist files in <PROJ_DIR>/dplist/deploy/<version>/<system>/.

The DPTs are stored in files named in pattern “01_DPT_*.dpl", Data Points and
DPE configs are stored in “02_DP_*.dpl”, and original values for DPEs are stored
in “03_DPE_*.dpl".

Value changes (for original values) since the last minor project data export are
stored in “04_DPE_changed_*.dpl”.

The systems are identified by their name and number (defined in IT Settings). If
the name is changed, a new WIinCC OA project will be generated by the
deployment tool (incremental updates will not be possible for the system).

Incremental project data export is only possible after at least one exported and
deployed major version with PM for Batteries version 1.2 or later was created.
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NOTE

6.2.3

When changing the assignment of an already existing area to a different
system all archived data of the area will be lost when creating a new minor
version.

Deployment

Deployment tool provides the ability to create and update runtime projects with the
needed Production Management for Batteries data points. One project for each
configured server is created or updated.

This tool uses the data point lists generated by Project Data Export tool and the
assignments performed in the Distribution settings.

If a new major version was created using the Project Data Export tool, the
deployment tool will create new WIinCC OA projects, otherwise existing projects at
the specified path will be updated.

Figure 6-1616 Deployment tool

Deployment ®
The tool creates/updates runtime projects out of the configured engineering project. A full deployment is performed for every new exported major project data
version and means that new WinCC OA projects will be generated. Partial deployments are performed for new minor project data export versions and mean, that
existing WinCC OA projects will be updated. Detailed information can be found via the help button.
Systems to Deploy Options
 HeadSystem /| Password Protected \
* SubSystem1 =]
© SubSystem2 W/ Secure Project T
V 1.0 - full deployment
C:\WinCC_OA_Proj\3.19\BattLib\tests\deployment ‘ =]

Deploy Projects

Full project deployment

A full project deployment is performed for new major data export versions (using
Project Data Export tool).

It means, that new WinCC OA projects (one for each server) will be created.

The projects will be created with the same options as the engineering project.
For engineering projects using NextGen Archiver, the deployed projects will also
use NextGen Archiver, engineering projects using SQLite will result in deployed
projects using SQLite as well.
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NOTE If new WIinCC OA projects should be created the following preconditions in the
engineering project must be met:

1. The manager “Multiplexing Proxy” needs to have start mode “manual” and must be
stopped.

2. In the config file in section [general] the following entry has to be included:
mxProxy = "none"

3. In the config file in section [general] some standard ports must be set to different
values than the default values, e.g.

e pmonPort = 14999 (default 4999)
o data ="localhost:14897" (default 4897)
e event ="localhost:14997" (default 4997)

Partial project deployment

A partial project deployment is automatically performed for new minor data export
versions (using Project Data Export tool).

All previously deployed projects in their latest state (from the actual running
machines) must be copied in the deployment Output Path with the exact same
folder structure as created using the deployment tool the first time.

If a new WIinCC OA system is added, a new project will be created for it. The
project directories will be removed from the Output Path for removed projects.

Before the projects are updated a backup of the projects is created in <Output
Path>/backup/<timestamp>/ , which includes copies of all directories in the Output
Path (except backup).

The following restrictions must be kept in mind when updating existing deployed
projects:

o All existing files in the following deployed project’s directories will be removed
and replaced with the contents of the engineering project.

- panels

- scripts (and libs)

- msg (message catalogues)
- colorDB (color databases)
- data

- pictures

Changes within those directories must therefore only be done in the
engineering project, otherwise changes WILL be lost when performing a partial
deployment.

e Managers and drivers must not be added in the deployed projects. They
should be configured using the driver or function assignments in the
Distribution tool. If the progs file of the deployed projects is changed after the
deployment, the changes will be overwritten when performing a partial
deployment.

e Whenever a new system or server is added, all secure project settings must be
configured again, and new certificates must be created.

e The project’s config files will be updated automatically. Some custom entries
will be overwritten when performing a partial deployment (see section below).
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e The projects from the actual servers must be stopped and copied to the correct
location on the engineering system. After the partial deployment has finished,
they must be copied to the correct servers again.

e If subprojects are updated in the engineering system, they must be manually
updated on the runtime systems as well (e.g. version update of PM4B).

e The deployed projects must be tested completely after every new deployment
(full deployment and partial deployment) before use in production.

Steps to deploy
Deploy the data from the engineering project using the deployment tool:

1. Enter the output directory for the generated projects in the field ,Output Path®
or ensure the correct path is selected

NOTE In case of an update, ensure the most recent projects for each server are
located inside the directory “<Output Path>/<hostname>/<project name>".

2. Check the projects to be deployed (configured in Distribution tool)
3. Select options to be used for deployment or change the configured values.

a. “Password Protected” — specifies the Pmon user and password
(required to start or stop the project)

b. “Secure Project” — specifies the Server-side Authentication settings for
the project (see WIinCC OA Security Guideline for details)

4. Click button ,Deploy Projects*”

The project deployment creates/updates one folder for each server (named by
hostname) containing a folder for the project (hamed by system name).

Additionally, a backup is created in a backup folder before updating existing
deployed projects.

Config entries added/updated when deploying

The following config entries are added/updated in the config files of the deployed
projects.
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Table 6-3 Config entries added/updated when deploying

Section Setting Description and Value Update policy

[general] data Hostname(s) of the Always updated in a
servers, which execute | partial deployment
the systems, (also inserted if not yet
“<hostnamel$hostnam | existing)
e2>" for redundant
systems, otherwise
“<hostname>" (or
setting not existing)

[general] event Hostname(s) of the Always updated in a
servers, which execute | partial deployment
the systems, (also inserted if not yet
“<hostnamel$hostnam | existing)
e2>" for redundant
systems, otherwise
“<hostname>" (or
setting not existing)

[general] useNGADirectRead Only set in projects Never updated, not
using Next Gen added/removed when
Archiver. Value is updating existing
always 1. projects.

[general] distributed 1 if more than one Always updated in a
WinCC OA system is partial deployment
deployed, otherwise 0 (also inserted if not yet
(or setting not existing) | existing)

[general] accessControlPlugin Only set if Secure Updated according to
Project is selected. Secure Project settings
“AccessControlPluginU | (also inserted or
ser” when only Ul removed accordingly)
should use SSA,

“AccessControlPlugin”
for all managers.

[general] ssaChainFile Only set if Secure Updated according to
Project is selected and | Secure Project settings
SSA should be used for | (also inserted or
all managers. removed accordingly),
"root-cert.pem" only if new certificates

should be generated.

[general] ssaCertificate Only set if “Secure Updated according to
Project” is selected and | Secure Project settings
SSA should be used for | (also inserted or
all managers. removed accordingly),
"file:user-cert.pem” only if new certificates

should be generated.

[general] ssaPrivateKey Only set if Secure Updated according to
Project is selected. Secure Project settings
"file:user-key.pem" (also inserted or

removed accordingly),
only if new certificates
should be generated.

[dist] distPeer One entry for each Removed if a System is

WinCC OA system.
Only set for Head
System and if more
then one WinCC OA
projects are deployed.

removed, inserted if
new system(s) are
added.

V1.2,

05/2023

68




© Siemens AG 2023 All rights reserved

6 Engineering Tools

NOTE

Section Setting Description and Value Update policy

[ui] useLocalldentification Only set for head- Removed if only one
system if multiple WiInCC OA system
WiInCC OA systems are | exists or the system is
deployed. Set to 1. not head system,

otherwise added if not
existing.

[ui] httpServer Only set when “Secure | Always updated,
Project” is selected. removed if “Secure
Value is "https://<Web Project” is not selected.
Server Host>:<Web
Server Port>".

[driver] driverAckClassPrefix Configured Always updated.
driverAckClassPrefix
from engineering
project, or “BL_" if not
configured

[httpServer] | uiArguments Only set when “Secure | Only updated when
Project” and “Use local | “Secure Project” and
Web Server” is “Use local Web Server”
selected. is selected. Never
Value is always “-p removed.
vision/login.pnl -
centered -iconBar -
menuBar -ssa“.

[httpServer] | uiUsesMainServerAsFileServer | Only set when “Secure | Only updated when
Project” and “Use local | “Secure Project” and
Web Server” is “Use local Web Server”
selected. is selected. Never
Value is always 0. removed.

[webClient] | httpsPort Only set if “Secure Updated only if “Secure
Project” and “Use local | Project” and Use “local
Web Server” is Web Server” is
selected. selected, not
Configured “Web updated/removed
Server Port”. otherwise.

[webClient] | httpPort Only set if “Secure Updated only if “Secure
Project” and “Use local | Project” and Use “local
Web Server” is Web Server” is
selected. selected, not
Set to “0” to disable updated/removed
http. otherwise.

[webClient] | clientSideAuth Only set if “Secure Updated only if “Secure

Project” and “Use local
Web Server” is
selected.

Set to “0".

Project” and Use “local
Web Server” is
selected, removed if
“Secure Project” is not
selected.

“-ssa” option is automatically added to “uiArguments” for the secure projects. If
secure project option is removed from the project (using partial deployment), “-
ssa” option should be removed manually from the “uiArguments”.

Secure Project Options

The following options for secure projects must be given when the “Secure Project”
check box is selected.
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NOTE It is strongly recommended to create and deliver only secure projects!

NOTE Before creating secure projects, the WinCC OA Security Guideline must be
read!

Figure 6-1717 Deployment tool — Secure Project — Security Guideline

o DeploySecureSettings

Secure Project: Security Guideline
|7| | have read the SIMATIC WinCC OA Security Guideline

Link to Security Guideline

Cancel Next

Read the Security Guideline then check the checkbox.
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Figure 6-1818 Deployment tool — Secure Project — Settings for Server-side Authentication

£} DeploySecureSettings

Secure Project: Settings for Server-side Authentication

~/ | Use local Web Server

Web Server Host Web Server Port

localhost 443

Server-side Authentication:

@ For all managers (recommended)
O For Ul manager

Cancel Previous Next

“Use local Web Server” determines if the default WinCC OA webclient_http.ctl
manager should be used for authentication.

The given “Web Server Host” and “Web Server Port” are used by the Managers for
authentication.

It can be chosen, if all managers should use Server-side Authentication or it should
only be used for User Interfaces.
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Figure 6-1919 Deployment tool — Secure Project — Certificate settings

& DeploySecureSettings

Secure Project: Automatically generate certificates
Use certificates from old project

(O Generate Root CA automatically

@ Select Root CA manually

Root CA Private Key File

D:/Projects/BatteryLibraryProjlconfig/certificate.pem ki

Root CA Public Key File

D:/Projects/BatteryLibraryProjl/config/certificate.pem EBiowWse-...

Root CA Password

CA certificate valid until: 2063-08-08
£
{ ! Certificates valid until: 2053-08-08

Cancel Previous Apply

Afterwards the settings for the certificates must be entered.
The deployment tool always automatically creates the certificates for each server.

NOTE  The option “Use certificates from old project” means, that the certificates of the
existing deployed projects will not be changed.

It can only be selected, if a partial deployment is performed, and if no new
system or server was added. It is also not possible if hosthnames have been
updated, as they are contained in.

For this generation, a Root Certificate Authority (Root CA) is required, which is
password protected.

The Root CA can either be generated automatically as well (new password
required), or an existing one can be used (private key, public key and password for
the existing Root CA required).

The certificates are created first in a “certificates” directory in the Output Path. In
case the Root CA is created automatically, it is stored directly inside this directory
(public key and private key).

A separate directory for each server contains its certificates.

The certificates are automatically copied to the correct project directory in the last
phase of the deployment process.

NOTE The Root CA private key remains in the certificates directory only and should
be kept safe!
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NOTE

NOTE

The generated server certificates are valid for 30 years, afterwards the
certificates need to be updated.

The generated Root CA certificate is valid for 40 years.

The user “root” does not work for Secure Projects, use “para” instead.

User Interfaces must add the argument “-ssa” in Secure Projects (with Server-
side Authentication). It is added automatically for the User Interfaces existing
per default.

Secure Project deployment only supports automatically generating file-based
certificates based on a Root Certificate Authority.

All systems must use the same Root Certificate Authority for their certificates.
In case the systems are deployed separately it must be ensured, that the Root
Certification Authority is only created for the first project deployment, the other
deployments must use the created Root Certification Authority.

The certificates for the systems must contain the full qualified domain names
of the server, where the project is running. Per default the hames configured in
the IT Settings tool are used (see Distribution Tool)

In case other certificates should be used, the certificates in the deployed
projects can be changed and the config file can be adapted as needed.

Deploying on physical servers

NOTE

NOTE

Now the projects can be deployed to the production machines:

1.

2.
3.
4

Copy the projects to the servers

Register the project in the WinCC OA project administration
Open the WIinCC OA console for the newly registered project
Start the project

The BatteryLibrary Runtime subproject should be located at the path specified
in the deployment tool and be registered in the WinCC OA project
administration.

On first startup the deployed data is imported into the database of the runtime
project and afterwards the project is restarted.

In case a Password Protected project was created, the project must be
restarted manually.
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NOTE

NOTE

6.3

6.3.1

NOTE

When deploying redundant projects, only one of the projects should be started
at first.

The second server can be started after the first one finished initializing the
database, indicated by a project restart.

The initial data on the second server is then recovered from the other
redundant partner. After the data recovery is finished the project should be
restarted on the second server.

In case of distributed systems, the User Interface must only be started from the
Head System.

The User Interface must only be started after all systems have been connected
once, otherwise machines assigned to unknown areas will be missing.

Basic Setup Tools

Machine Types

With the tool “Machine Types” the different machine types in the plant can be
defined. The machine types must be defined before the process tags for all the

machine instances can be created.

The ids of the machine types are part of the DP names for the machine
instances. The same naming rules as for DP names count for the machine
type ids. Additionally underline (“_") is not allowed.
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Figure 6-2020 Machine Types tool

1 3 Battery Engineering Tools - o X
it 1. Project
. Machine Types ®
”é Machine Types Create, modify, or delete the different machine types in your plant here. Just enter values in the empty row to create a new machine
type or modify values by clicking in the table cell. Stacklights can be also defined by clicking on the square in the stacklight column.

[Il Plant Structure

/‘ 2. Datapoint O

ar Coater Coater Coater Machine mis B 4
Mixer Mixer Mixer Machine mis =] o]
Test1 Test1 Testmachine pesihr O o]
Test2 Test2 Testmachine kgimin O 2]

Discard

‘ Apply

Add new machine type

1.

o gk wN

Enter the machine type id in field "Machine ID"

Enter the machine type name in field "Machine Name"

Enter the machine type description in field "Machine Description"
Select one of the Speed Unit

Click button "Preview"

Click button "Apply"

NOTE The following default OEE Availability States are also automatically configured
when a new machine type is created.

e Clearing
e Starting
o Idle

e Execute

e Completing
e Complete
e Setup
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NOTE Preview button is optional. Apply button can be used without preview check.

Delete machine type
1. Press the trash icon in the Action column for selected machine type row.
2. If the machine type is currently not used:
a. Confirmation Dialog is opened to delete machine type itself.
b. Click button ,Yes, delete it".
3. If the machine type is used for machines:

a. Confirmation Dialog is opened to warn the user that machine type cannot
deleted until there is not any machine instance for that type

4. Click button "Preview"
5. Click button "Apply"

Figure 6-2121 Confirmation Dialog options

' (1 Confirm Deletion

You are about the delete TestMachine Machine Type. Are you

sure?
Cancel Yes, delete it

G) Confirm Deletion

You can not delete the Mixer Machine Type. The instances

should be deleted firstly!

Modify properties of a machine type
1. Select afield in the table
2. Choose a value from the list or enter a new value
3. Click button "Preview"
4. Click button ,Apply*
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Define machine stacklights
1. Click a symbol in the column “Stacklights”

Figure 6-2222 Stacklight configuration for machine type

@ StackLight Configuration for Coater (System1 - BatteryExportTest; 1) - X

Machine Type > Coater (Stacklight)
Stacklight Configurations can be Updated/Deleted/Created for: Coater Machine Type

Name Meaning when static on Meaning when flashing Action

1 Emergency Machine Stop reason due to fatal error Machine stop reason due to an E- w
. 2 Abnormal Machine must be supervised Machine must be supervised... 0]
oy 3 Normal Machine is currently producing Machine is waiting W
]
= + 2
O
m =
-+ 3
+ 7

] |

“

2. Drag and drop a color on a stacklight to configure or change the color of the
stacklight

3. Click the Trash icon in the Action column to reset all values and color for
selected line.

4. Click on a cell value place in the table for the stacklight name, meaning on
static on and meaning on flashing

5. Click button "Save"
6. Click button ,Preview" in Machine Type
7. Click button ,Apply* in Machine Type

NOTE The stacklights must be configured starting from “Stacklight1” without gaps
(unused stacklights in-between).

6.3.2 Plant Structure

With the tool “Plant Structure” the structure of the plant is configured. A plant
consists of one or more production lines, and a line consists of one or more
production areas.

The position of the areas to each other also can be defined. This plant
configuration is used for building the navigation tree.
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Figure 6-2323 Plant configuration

th 1. Project
Plant Structure ®
"é Machine Types v Configure the structure of the plant here. A plant consists of production lines and a line consists of production areas.
The second table shows all areas that belong to the current selected line. Using the arrows, you can modify the order in which the
82 areas are displayed in the Runtime system. The lines are always sorted alphanumerically by Line ID.
Plant Structure
/‘ 2. Datapoint it
o S 5 : "
- Machines Vv Show Areas Line ID Jo. of Areas Name
® Linel 2 First line o]
DP Bit Alarms
(@) Line2 2 Second line W
DP Archives

Areas of Line1

® Areal O Coater Coater area oW

[‘ (@] Area2 O Mixer Mixer area
v

Discard ‘ ’ Preview ‘ Apply

NOTE There must be configured at least one machine type for each area in the list.

It can be defined which areas are in parallel to previous by check box. Area
order have been defined automatically with table line. It can be changed by
using the arrows.

NOTE The ids for lines and areas are part of the DP names for the machine instances.
The same naming rules as for DP names apply here. Additionally underline (“_")
is not allowed.

Add new Line
1. Enter the line id for column "Line 1d".
2. Enter the line name for column "Name".
3. Enter the line description for column " Description"”.
4. Click button “Preview”. Changes are shown in the Preview.
5. Click button "Apply" to apply last changes.
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NOTE The given Line Id must always start with “Line<number>" (e.g. “Linel”,
“Line2"), otherwise the DP pattern in the default plant sum alarm must be
adapted.

Add new Area

1. Select an existing line in Lines Table. Areas of the selected line will be shown
in the below table.

2. Enter the area id for column "Area Id".

3. Enter the area name for column "Name".

4. Enter the area description for column " Description™.

5. Enter the machine in column “Machine Types” by using combo box or writing
manually. “|” character should be written between machine names for multiple
machines.

6. Click button “...” in column “Multimachine” to select multiple machines.

Machines can be selected from opened popup.

7. It can be defined which areas are parallel to each other by checking the
“Parallel to Previous” checkbox. If this is checked, checked area will be shown
as a parallel area to the previous area in the runtime screens. This checkbox
cannot be selected for the first area.

8. Click button “Preview”. Changes are shown in the Preview.
9. Click button "Apply” to apply last changes.

Delete Line
10. Click button "Delete" in column “Action”
11. If the line currently has no areas:
a. Confirmation popup will be shown to delete the line.

Figure 6-2424 Confirmation popup for line deletion

& ConfirmationDialog (System1 - BatteryEngineering; #1) - X

@ Confirm Deletion

You are about to delete Line3. Are you sure?

Cancel Yes, delete it

b. Click button “Preview”. Changes are shown in the Preview
c. Click button "Apply” to apply last changes.
12. If the line contains areas:

a. Warning message will be shown that the line cannot be deleted until all
areas are deleted for the selected line.
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Figure 6-2525 Warning popup for line deletion

& ConfirmationDialog (System1 - BatteryEngineering; #1) - X

@ Cancel of Line Deletion
Areas of the Line2 should be deleted firstly!

Close

Delete Area
Select a production line in the Lines Table
Select a production area in the Area Table
Click button "Delete" in column “Action”
If the area currently has no machines:
a. Confirmation popup will be shown to delete the line.

P w DR

Figure 6-2626 Confirmation popup for area deletion

& ConfirmationDialog (System1 - BatteryEngineering; #1) - X

@ Confirm Deletion

You are about the delete Area2. Are you sure?

Cancel Yes, delete it

b. Click button “Preview”. Changes are shown in the Preview
c. Click button "Apply” to apply last changes.
5. If the area contains machines:

a. Warning message will be shown that the area cannot be deleted until
all machines are deleted for the selected area.

Figure 6-2727 Warning popup for area delete

W ConfirmationDialog (System1 - BatteryEngineering; #1) - X

@ Cancel Deletion

The machine instances shoul be deleted firstly!

Close

Related machines can be deleted using the “Machine Tool”.

Position of an area

1. Change order of the areas by using arrows for selected areas. These areas will
be shown as sequential to each other.
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2.

3.
4,

Check the checkbox “Parallel to Prev.”. Selected area will be shown as parallel
to previous area.

Click button “Preview”. Changes are shown in the Preview
Click button “Apply” to apply last changes

Machine type in an Area

1.
2.
3.

4,

Click button “...” in column “Multimachine” to select multiple machines.
Select the machine types of the area in the shown machine types tree.

Machine type(s) can also be entered manually by writing. “|” character should
be written between machine type names for multiple machine types.

Click button “Set”.

Figure 6-2828 Machine Type for Area

& ToolPlantSetMachine (System1 - BL_Develo... — X

Choose the machine types for area
Machine Type List

[ ™ixer

[ slitter

Coater

[] calenderer

Save configuration

NOTE

1.

Click to the "Apply* button

It is possible to configure different machine types in one area. But it is not
advised to do that, especially when the machine types have different stacklight
definitions. In this case the shown summary of the stacklights in the area
overview is not unique. Everywhere where a summary information of the
machines of an area is shown, the first defined machine type is used (e.qg., for
the symbol file in plant overview).
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NOTE Clicking the “Apply” button updates all already existing configurations, such as:

e line and area name and description
e plant name
e plant, line, and area Sum Alarms

e area connected alarm configuration (shows connection state of distributed
systems)

o alert text is defined in WinCC OA message catalog BL_basic.cat with
the key “DistConnectionLost”

0 updated every time “Apply” button is clicked
o follows, parallel to, and machine types for area

In case of inconsistent configurations an error message is shown after clicking the
“Apply” button. The errors must be fixed, otherwise the User Interface will not be
opened.

The following errors are possible:

“PlantSettings DP is missing”
Proposed fix: Create a DP hamed _PlantSettings of DPT
_BL_CF_PlantSettings

“Plant OEE DP *Plant_PlantOEE_OEECalculated” is missing”

Proposed fix: Create a DP hamed Plant_PlantOEE_OEECalculated of DPT
BL_CT_PlantOEE. Make sure to set the archive configurations again and restart
the OEE calculation scripts afterwards.

“Plant Sum Alarm DP “SumAlarm_Plant” is missing”

Proposed fix: Create a DP hamed SumAlarm_Plant of DPT BL_CT_SumAlarm
and click “Save” in the Plant Structure tool again (for updating the alert
configuration).

“Line OEE DP for line “<line>" is missing”

Proposed fix: Create a DP hamed <line>_LineOEE_OEECalculated of DPT
BL_CT_LineOEE. Make sure to set the archive configurations again and restart
the OEE calculation scripts afterwards.

“Line Sum Alarm DP for line “<line>" is missing”

Proposed fix: Create a DP hamed SumAlarm_<line> of DPT BL_CT_SumAlarm
and click “Save” in the Plant Structure tool again (for updating the alert
configuration).

“No line name found for line <line>"
Proposed fix: Set a unigue line name in the column “Name” for the row defining
the specified line in the Plant Structure tool. Click the “Apply” button again.

“Line name found for line “<line>" is not unique”
Proposed fix: Update the line name for the specified line to be unique in the
Plant Structure tool. Click the “Apply” button again.

“Line found without any areas”
Proposed fix: Use the Plant Structure tool to add at least one area to the
specified line. Click “Apply” afterwards.

“Invalid area order configuration for line <line>"
Proposed fix: Check/update the values of the Follows and Parallel To columns
for areas of the specified line in the Plant Configuration tool.

“Line for area “<line>_<area>" does not exist”
Proposed fix: Add a line with Line ID = <line> using the Plant Structure tool.
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6.3.3

“No area name found for area <line>_<area>"

Proposed fix: Set a unique area name (within the line) in the column “Name” for
the row defining the specified area in the Plant Structure tool. Click the “Apply”
button again.

“Area name found for area “<line>_<area>" is not unique”

Proposed fix: Set a unique area name (within the line) in the column “Name” for
the row defining the specified area in the Plant Structure tool. Click the “Apply”
button again.

“Area does not have assigned machine types”
Proposed fix: Define at least one valid machine type for the specified area
using the Plant Structure tool. Click the “Apply” button again afterwards.

“Area contains invalid assigned machine type”

Proposed fix: Check the configured machine type(s) for the specified area. The
assigned machine types for the area must be configured in the tool Machine
Settings first.

“Area Sum Alarm DP for area “<line>_<area>" is missing”
Proposed fix: Create a DP hamed SumAlarm_<line>_<area> of DPT
BL_CT_SumAlarm and click “Save” in the Plant Structure tool again (for
updating the alert configuration).

“Area OEE DP for area “<line>_<area>" is missing”

Proposed fix: Create a DP hamed <line>_<area> AreaOEE_OEECalculated
of DPT BL_CT_AreaOEE. Make sure to set the archive configurations again and
restart the OEE calculation scripts afterwards.

Machines

The machines tool shows all configured machines in a table. The table contents
can be filtered by line, area, machine type, and machine instance number.

Figure 6-2929 Machines Tool
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“2 Battery Engineering Tools
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"é Machine Types v An overview of all machine instances is provided here. You can delete existing machines or create or update machines using a
SIOME file. Machines can be created with corresponding OPC UA connection and addresses. Additionally you can open the Para Tool
m for each machine instance. Detailed information can be found via the help button.
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The table cell “Para” opens the Para with a filter, that shows all DPs of the

machine.

NOTE  Changes made in the Para will not be staged, they will be directly applied (like
when using Para normally). This means they cannot be discarded using the

“Discard” button in tool.

Figure 6-3030 Machines Tool — Para

“I2 Datapoint parameterization
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=% BL_OP_MessageTransfer_SCADAInit
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v =% BL_OT_EquipmentBitAlarm
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Trend  Symbols

Trend configuration for type:

Trend Datapointelement
BL_CI_tquipmentUtL.Hourly.quality

BL_CT_EquipmentOEE Hourly.performance
BL_CT_EquipmentOEE Hourly.availability
BL_CT_EquipmentOEE.Hourly.overall OEE
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BL_CT_EquipmentOEE Monthly.availability
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Help OK Apply

Cancel

Existing machines can be deleted using the trash-icon.

NOTE  Deleting a machine also removes its associated OPC UA connection if no other
machines use the same connection (if multiple machines were created for one
SIOME file). If the connection is also used by other machines, it is only

updated.

NOTE  Deleting a machine also removes its associated workflows.
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6.3.4

Any changes made in the tool will be staged first, they can be applied or discarded
by clicking the associated buttons.

The button “Import SIOME” can be used to add new machines or update existing
ones from a given SIOME file. It opens as popup dialog as seen in Figure 6-3131.

Machines Tool — Import SIOME

It is assumed that for each real OPC UA server there is existing one SIOME file,
which contains all instances of object types which are needed for one machine or
several machines.

Creation and configuration of DPs. Basically, the generation of the following DP
Element configs is possible:

e External address (_address, _distrib)
e Alarm handling (_alert_hdl)
e Archive handling (_archive)

The WIinCC OA Datapoints (DPs) contain the values of the process data.

For each process value which should be monitored and/ or operated a
corresponding (Datapoint Element) DPE is necessary. The DPs should be
automatically created from some engineering output when implementing the PLC
software.

When the engineering for the OPC UA data model is done with the SIOME tool, an
xml-File can be exported which contains the types and instances.

The SIOME file can be used for creating the corresponding DPs in WinCC OA.
Therefore, the types which are used in OPC UA data model engineering need to
be also available in WinCC OA as DPTs.

The basic mechanism with the SIOME file is having definitions for object types and
creating instances of the object types. The object types normally contain variables
with basic types (Float, String, ...) or enumeration types.

But there are exceptions in the current version of the SIOME file which must be
considered. There can be instances of data types (e.g.,
processParameterDataType) which are summarized to an object which has no
object type definition. And there are special definitions for messages.
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Figure 6-3131 Machines Tool — Import SIOME dialog
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télélatie}yLibféryiRepolBatteryLibraryldatalTainst Example BatLib v2_0.xml =]

’ Change Namespaces... ’

Display Name Node ID Type Data Type DP/Element
Root ns=0;i=84  Object N/A
Objects ns=0;i=85  Object N/A
Server ns=0;i=2253 Object N/A
Battery Standard Interface ns=1;i=5001 Object FolderType Line1_Areal_Coater_3
Messages ns=1;i=5031 Object BaseObjectType
Equipment Information ns=1;i=5003 Object EquipmentinformationObjectType _Equipmentinformation_Equipmentinformation
Equipment Control ns=1;i=5004 Object BaseObjectType _EquipmentControl_EquipmentControl
Equipment Status ns=1;i=5002 Object EquipmentStatusObjectType _EquipmentStatus_EquipmentStatus
Process Variables ns=1;i=5050 Object BaseObjectType
Equipment Alarms ns=1;i=5064 Object BaseObjectType
Types ns=0;i=86  Object N/A

Battery Standard Interface Linel Areal Coater 3

Create Additionally

/| Create OPC UA Addresses

nstance v/ Use OPC UA Alarms&Conditions

b[SC’Ua;LiHE‘Zl _Areal_Coater

_3_connection

i

It has the following tasks:

Reads a given SIOME file and shows its content
Creates/updates the object DPs for machines from the SIOME file content
Create/update the OPC UA addresses from the SIOME file content

Clones a default OPC UA connection, since every machine needs to have its
own dedicated OPC UA connection

Maps the namespaces found in the SIOME file to different namespace IDs
used in the PLC.

Create single machine from SiOME file

1.

Select a SIOME file using the browse button, or by manually entering the path
to the file in the text field “SIOME file for the machine”

Click “Read” button (only necessary if path was entered manually)

Click “Change Namespaces...” if the SIOME namespaces should be mapped
to fit to the actual PLCs namespaces (see Figure 6-3232).

a. Enter the new namespace ID for each of the namespaces.
b. Click “Change” button.

In the table “Machines to be created” select the machine which should be
created.

It is automatically pre-filled according to the filter specified in the machines tool.

Select “Use OPC UA Alarms&Conditions” to get the machine alarms using
OPC UA Alarms&Conditions
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6. Select “Create OPC UA Addresses” if addresses should be configured
automatically for all DPEs to be created.
Additionally an OPC UA connection, a data subscription and Alarm
subscription (if Alarms&Conditions should be used) is created.

7. Check the tree column “DP/Element” to determine which DP or element
configuration will be created.

8. Click “Create” button to add the machine DPs to staged changes of the
machines tool.

9. (Optionally) Check the DPs to be created, updated, and removed by clicking
the “Preview” button.

10. Click “Apply” button.

11. You can check the created DPs in Para, see 4.3.3 Check Address Configs for
Datapoint Elements (DPE).

NOTE Bit Alarms are automatically created if the necessary OPC UA nodes exist.

Figure 6-3232 Machines Tool — Import SIOME — Change Namespaces dialog

4 ChangeNamespaces (System1 - BattLibDevEngineeringProjSQLite_3.19; ... — X

Change Namespaces

Current Namespaces can be replaced with new ones so that the namespaces
from the SIOME file match the namespaces of the actual PLC. It will be
shown in the column Node ID of the tree structure.

amespace
http://StandardBatteryinterface 1 4

urn:Kitinformationmodel.Siemen 2 5

cancel

Update single machine from SiOME file

The following steps show, how DPs for an already created machine can be
updated.

The tool reads the existing configuration from the DPs and compares the DPs and
configurations, that would be created for the machine based on the new SIOME file
to the already existing DPs and their configurations.

NOTE The update-mechanism only works for machines, which were previously
created using the Machines tool.

1. Select a SIOME file using the browse button, or by manually entering the path
to the file in the text field “SIOME file for the machine”

2. Click “Read” button (only necessary if path was entered manually)
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3. Click “Change Namespaces...” if the SIOME namespaces should be mapped
to fit to the actual PLCs namespaces (see Figure 6-3232).

a. Enter the new namespace ID for each of the namespaces.
b. Click “Change” button.

4. In the table “Machines to be created” select which machine should be updated.
It is automatically pre-filled according to the filter specified in the machines tool.

5. Select “Use OPC UA Alarms&Conditions” to get the machine alarms using
OPC UA Alarms&Conditions

6. Select “Create OPC UA Addresses” if addresses should be configured
automatically for all DPEs to be created.
Additionally an OPC UA connection, a data subscription and Alarm
subscription (if Alarms&Conditions should be used) is created.

7. Check the tree column “DP/Element” to determine which DP or element
configuration will be created.

8. Click “Create” button to add the machine DPs to staged changes of the
machines tool.

9. (Optionally) Check the DPs to be created, updated, and removed by clicking
the “Preview” button.

10. Click “Apply” button.

11. You can check the created DPs in Para, see 4.3.3 Check Address Configs for
Datapoint Elements (DPE).

NOTE DPs, which are no longer in use by the new SIOME file will be automatically
deleted. The engineer must check the updates in the preview of the tool, so
that no required DPs are removed.

In case of an updated DPT (e.g. if the data type of a process parameter
changes) the DP will be shown as added and as deleted.

NOTE If a machine was created as part of multiple machines from one SIOME file, all
machines must be updated together.

NOTE If a machine is updated with the new SIOME file which a message type does
not have the same functions compared to the existing machine definition,
workflows of the machine for that message type will be automatically removed.

Create multiple machines from one SiOME file

If the SIOME file contains multiple machines, then several machines are connected
to the one OPC UA server.
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Figure 6-3333 Machines Tool — Import SIOME dialog multiple machines
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1. Select a SIOME file using the browse button, or by manually entering the path
to the file in the text field “SIOME file for the machine”

2. Click “Read” button (only necessary if path was entered manually)

3. Click “Change Namespaces...” if the SIOME namespaces should be mapped
to fit to the actual PLCs namespaces (see Figure 6-3232).

a. Enter the new namespace ID for each of the namespaces.

b. Click “Change” button.
4. In the table “Machines to be created” select all machines which should be

created

a. select checkbox “Create”.

b. select line, area, machine type and machine instance to be created.

5. Select “Use OPC UA Alarms&Conditions” to get the machine alarms using
OPC UA Alarms&Conditions

a. If selected: enter valid Event Notifiers (Node IDs to corresponding
Alarms&Conditions node) in table to separate all alarms for each
machine to be created.

6. Select “Create OPC UA Addresses” if addresses should be configured
automatically for all DPEs to be created.

Additionally an OPC UA connection, a data subscription and Alarm
subscription (if Alarms&Conditions should be used) are created.

a. If selected: enter the name of the OPC UA connection in the text field
“OPC UA Connection”

7. Check the tree column “DP/Element” to determine which DP or element
configuration will be created.

8. Click “Create” button to add the machine DPs to staged changes of the

machines tool.
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9. (Optionally) Check the DPs to be created, updated, and removed by clicking

the “Preview” button.
10. Click “Apply” button.

11. You can check the created DPs in Para, see 4.3.3 Check Address Configs for

Datapoint Elements (DPE)

NOTE  All machines for one OPC UA Server (and therefore one SIOME file) must be
created at once. It is not possible to create 2 machines for a SIOME file and
afterwards other 2 machines for the same SIOME file for the same OPC UA

connection.

Update multiple machines from SiOME fi

le

If the SIOME file contains multiple machines, then several machines are connected
to one OPC UA server. In this case the following steps should be used to update

machines created for a previous version of the SIOME file.

Figure 6-3434 Machines Tool — Import SIOME dialog update multiple machines

Import Machines from SiOME File

CilBatteryLibrary/RepolBatteryLibrary/data/SIOME_FILE_07_F&A_FMS_HANA working_250422.xml
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Display Name Node ID Type Data Type
Root ns=0;i=84  Object N/A
Objects ns=0;i=85  Object N/A
Server ns=0;i=2253 Object N/A
Battery Standard Interface  ns=1;i=5001 Object FolderType
Messages ns=1;i=5031 Object BaseObjectType
Equipment Information ns=1;i=5003 Object E ObjectType _E
Equipment Control ns=1;i=5004 Object BaseObjectType
Equipment Status ns=1;i=5002 Object EquipmentStatusObjectType
Process Variables ns=1;i=5050 Object BaseObjectType
FormationPrecharger ns=1;i=5062 Object FolderType
FO1FOR01100501 ns=1;i=5080 Object FormationRackType

Equipment Information ns=1;i=5114 Object EquipmentinformationObjectType

Machines to be created

cate achine
Battery Standard Interface
FO1FOR01100201
FO1FOR01100202
FO1FOR01100301
~ E01FORN1100302

Linel

Linel

Linel

Linel

line1

Areal

Areal

Areal

Areal

Areal

_EquipmentControl_EquipmentControl
_EquipmentStatus_EquipmentStatus

Machine Type

Coater

Coater

Coater

Coater

Coater

2 (exists)

3 (exists)

4 (exists)

5 (exists)

6 (exists)

Event Notifie
ns=4;i=1000
ns4;i=1001
ns4;i=1002
ns4;i=1003

nsd-i=1004

II@

Reread

Change Namespaces.

Create Additionally

I /| Use OPC UA Alarms&Conditions

/ Create OPC UA Addresses

opcua_Line1_Areal_Coater
_2_connection

Cancel

1. Select a SIOME file using the browse button, or by manually entering the path

to the file in the text field “SIOME file for the machine”

2. Click “Read” button (only necessary if path was entered manually)
3. Click “Change Namespaces...” if the SIOME namespaces should be mapped

to fit to the actual PLCs namespaces (see Figure 6-3232).

a. Enter the new namespace ID for each of the namespaces.

b. Click “Change” button.

4. In the table “Machines to be created” select all machines which should be

updated

a. select checkbox “Create”.

b. selectline, area, machine type and machine instance to updated.
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5. Select “Use OPC UA Alarms&Conditions” to get the machine alarms using
OPC UA Alarms&Conditions

a. If selected: optionally update the Event Notifiers (Node IDs to
corresponding Alarms&Conditions node) in the table

6. Select “Create OPC UA Addresses” if addresses should be configured
automatically for all DPEs to be created.
Additionally an OPC UA connection, a data subscription and Alarm
subscription (if Alarms&Conditions should be used) are created.

a. If selected: check the OPC UA Connection

7. Check the tree column “DP/Element” to determine which DP or element
configuration will be created.

8. Click “Create” button to add the machine DPs to staged changes of the
machines tool.

9. (Optionally) Check the DPs to be created, updated, and removed by clicking
the “Preview” button.

10. Click “Apply” button.

NOTE It must be ensured that all machines created using the same SIOME file are
always updated together.

NOTE The “OPC UA Connection” cannot be updated using the tool. It is automatically
filled with the original OPC UA connection name.

NOTE DPs, which are no longer in use by the new SIOME file will be automatically
deleted. The engineer must check the updates in the preview of the tool, so
that no required DPs are removed.

In case of an updated DPT (e.g. if the data type of a process parameter
changes) the DP will be shown as added and as deleted.

OPC UA connections and subscriptions (only if “Create OPC UA Addresses” is selected)
For each machine the default OPC UA connection
e BL_default_opcua_connection
and the default data and alarm subscriptions
o BL_default_opcua_subscription_data

o BL_default_opcua_subscription_alarms (only if additionally “Use OPC UA
Alarms&Conditions” is selected)

are copied and saved as DPs named by the following schemes:

e opcua<Line>_<Area>_<MachineType>_<Machinelnstance>_connection
e opcua<Line>_<Area>_<MachineType>_<Machinelnstance>_data

e opcua<Line>_<Area>_<MachineType>_<Machinelnstance>_alarms

Generation of object DPs from predefined DPTs
DPs are created using the following DPTs for OPC UA objects:
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Table 6-4 Used object DPTs
OPC UA Data Type WinCC OA DPT

EquipmentStatusObjectType BL_OT_EquipmentStatus

EquipmentinformationObjectT  BL_OT_Equipmentinformation
ype

StacklightObjectType BL_OT_StackLight

BL_OP_MessageTransfer_PLClnitiated_bidirectional /
BatteryMessageTransferObjec BL_OP_MessageTransfer_PLClInitiated_toMES /
tType BL_OP_MessageTransfer_PLClnitiated_toPLC /

BL_OP_MessageTransfer_SCADAInitiated_toPLC

— BL_OT_EquipmentAlarm

Boolean variables in a variable  BL_OT_EquipmentBitAlarm
in an object of type
LAlarmBitsTypeType”

The tool automatically creates DPs for Message Transfer types for OPC UA
Objects with data type BatteryMessageTransferObjectType.

In case the object contains a Node named Handshake and Methods for
SetEnvelope and GetEnvelope it is assumed to be a bidirectional (PLC initiated)
message transfer and a DP of DPT
BL_OP_MessageTransfer_PLClnitiated_bidirectional is created. See 7.2.6 “PULL-
PUSH REQUEST” Message — PLC Initiated bidirectional

If only Handshake and GetEnvelope exist it is handled as PLC initiated message
transfer and a DP of DPT BL_OP_MessageTransfer_PLClnitiated_toMES is
created. See 7.2.5 "PULL REQUEST” Message — PLC Initiated to MES.

If only Handshake and SetEnvelope exist it is handled as PLC initiated message
transfer and a DP of DPT BL_OP_MessageTransfer_PLClnitiated_toPLC is
created. See 7.2.4 “PUSH REQUEST” Message — PLC Initiated to PLC.

OPC UA Objects for Message Transfers without a Handshake Node are handled
as SCADA initiated message transfers and a DP of DPT
BL_OP_MessageTransfer_ SCADAInitiated_toPLC is created. See 7.2.3 "PUSH”
Message — SCADA Initiated to PLC.

Additionally, one internal Workflow Action configuration is created for each OPC
UA method contained in one of the Message Transfer objects. The actions are
automatically used when generating predefined workflow actions for a message
transfer.

For each machine one DP of DPT “BL_OT_EquipmentAlarm” is created if “Create
OPC UA Alarms&Conditions” option is selected. This DP is used for handling the
alarms of the PLC by OPC UA Alarms&Conditions.

Whenever an OPC UA object with data type “EquipmentStatusObjectType” is
found, the Machines tool creates additional DPs using the following DPTs:

Table 6-5 Additional DPs for KPIs
OPC UA Data Type WinCC OA DPT

- BL_CT_EquipmentOEE
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NOTE

OPC UA Data Type WinCC OA DPT

--- BL_CT_EquipmentStatistics
BL_CT_PlantOEE
BL_CT_LineOEE

--- BL_CT_AreaOEE

These DPs are used for handling the KPI calculations.

Process Parameters are represented by base variable types (such as Int32, Float,

String, ...). They must be placed under a OPC UA Object named “Process

Variables” in the SIOME file. There is one DP created for every Process Variable

with one of the following types (depending on the OPC UA datatype):
e BL _OT_ProcessParameter_Bool

e BL_OT_ProcessParameter_DynBool

e BL_OT_ ProcessParameter_Char

e BL_OT_ProcessParameter_DynChar
e BL _OT_ProcessParameter_Float

e BL_OT_ProcessParameter_DynFloat
e BL_OT_ProcessParameter_Int

e BL_OT_ProcessParameter_Dynint

e BL_OT_ProcessParameter_Long

e BL_OT_ProcessParameter_DynlLong
e BL_OT_ProcessParameter_String

e BL_OT_ProcessParameter_DynString
e BL _OT_ ProcessParameter_Time

e BL_OT_ProcessParameter_DynTime
e BL_OT_ProcessParameter_Ulnt

e BL_OT_ProcessParameter_DynUInt

e BL_OT_ProcessParameter_ULong

e BL_OT_ProcessParameter_DynULong

All Boolean variables under a variable in an OPC UA object with type

“AlarmBitsTypeType” are created as DPE of “BL_OT_EquipmentBitAlarm” DPT.

These variables can be used to transmit alarms to WinCC OA.

Figure 6-3535 SIOME Bit Alarm Nodes

¥ or¢ Battery Standard Interface
v 0 AlarmBits
4 AlarmBit7
L AlarmBits
4 AlarmBite
<4 AlarmBit10

It only makes sense to use Bit-Alarms or OPC UA Alarms&Conditions.
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Connection Loss Alert

To implement OPC UA Connection Loss System Messages the Discrete Alert
Handler needs to be used and configured for “.State.ConnState” connection DPEs
under “_OPCUAServer” DPT. The Discrete Alert Handler type ensures that the
alert can be activated and deactivated by WinCC OA based on the current original
value. No specific script is needed which must always run during runtime to
supervise the connection changes. We need only one script which does the
configuration in engineering time.

Alert Texts should be defined in WinCC OA message catalog (BL_basic.cat) file.
This file holds key and value pairs. We will use the key “OPCUAConnectionLost”
for our entry. This is identical for all connections. Dedicated file is available for each
language. Scripts should take the texts from cat file and put them to alert
configurations.

The connection name can be set as Device Description on OPCUA client
configuration panel.

When a new machine is created this configuration is automatically created.

Figure 6-3636 System message - OPC UA connection loss

% | Para_8: Datapoint parameterization (System1 - BatteryLibraryProj; #1)

Module Panel Scale Help
e X > E O E ®\ iy v + A @ @, 1:1  Eenglish, US [en_US.utfs] v
— Filter op!
Internal datapoints - ~
@ Alarm handling DPE: System1:_opcua_linel_areal_Ager 7_ct ~
[ lgnore case
DP filter: Limits Parameters State Bits
Limiting values Alarm class Came text Went text
~ =i OPCUASemer 7~ | A
™) _BL_default_opcua_connect 2 & 0 0Bo_BL_Systen lo connection state bits
~ [ _opcua_line!_areal Ager 7 |
[=] _comman |
[=] _lock 1 = good range (% no alarm class)
[*] Config |
v [ State
[%] _comman
[==] _lock
~ [5&] ConnState
[=] _original
[=] _alert_hd
[%] _common
[%=] _lock v
[#0] ServerState
:ﬁ: \S/'t:nr;:rrlj::u active for|_onginal_value discrete Impuilse | ‘No alert
TimeoutEror
[%5) Timeoutitems - Help Ranges: 2 Acknowledge oK I Apply Close
Tanm b ___ A
£ >

NOTE The archive configurations for the datapoint elements must be added
afterwards by using the archive configuration tool, see 6.3.6 DP Archives for
further information.

6.3.5 DP Bit Alarms

DP Bit Alarms Tool allows to configure “bit-triggered” alarms within the project.
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Bit Alarms shall be part of imported machine interface. Bit Alarms are the
alternative to OPC UA Alarms&Conditions, when it is not possible to use OPC UA

A&C.

“DP Bit Alarms” Tool allows to:

e Read all or selected DPEs of the “BL_OT_EquipmentBitAlarm” DPT.

e Save, update, and read alarm configurations with .csv file.

o Create or update “_alert_hdl” config parameters of the related DPEs.

NOTE Bit alarms DPEs must be created using “Machines” tool before using “DP Bit

Alarms” tool. See Chapter 6.3.3 Machines.

“Machines” tool does not configure/create “_alert_hdI” config for the bit alarm

DPEs.

Using the tool “DP Bit Alarms”

Figure 6-3737 DP Settings — Bit Triggered Alarms Configurations

% Battery Engineering Tools

[ 1. Project

DP Bit Alarms

i Madhine Types

used in combination with OPC UA Alarms&Conditions.

Kz} Plant structure
Al ; -
Actual configuration for a specific machine
a5
< Machines

Line1_AreaA_Mixer_1

D Bit Alarms

0P Archives

Alarm List read of Actual configuration of a specific machine

Line1_Area_Mixer 1 AlarmBitio
Line1_Aread Mixer 1 AlarmBit100
Line1_AreaA Mixer 1  Alarmgit11
Line1_Areah Mixer 1 AlarmBiti2
1 Alarmgiti3
ixer_1  AlarmBitis
Line1_AreaA Mixer 1 AlarmBitls
Linel_Area Mixer 1 Alarm8it1s
Line_Aread Mixer 1 AlarmBiti7
Line1_AreaA Mixer 1 Alarmitia
Alarmgit1s
Alarmit20

8L_Alarm.
BL_Alarm.
BL_Alarm.
8L_Alarm.
BL_Alarm.
8L_Alarm.
BL_Alarm.
8L_Alarm.
8L_Alarm.
BL_Alarm,
8L_Alarm.
8L_Alarm.
BL_Alarm,
8L_Alarm.

8L_Alarm.

went

o

x

®

You are able to configure “bit-triggered" alarms within the project. In order to use this tool Bit Alarms shall be part of imported machine interface. Bit Alarms are the alternative to OPC UA Alarms&Conditions, but can also be

When “DP Bit Alarms” tool is opened, the screen will be opened with initializing first

machine alarm bits. Alarm Bits are sorted alphanumerically.
If there isn’t a machine with alarm bits,
- There will be an empty table,
“Select Machine” box will be empty,

- There are some warnings in drop-down list and under the screen on the
left of the “Discard” button.
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Figure 6-3838 DP Settings — Bit Triggered Alarms Configurations

DP Bit Alarms ®

You are able to configure “bit-triggered” alarms within the project. In order to use this tool Bit Alarms shall be part of imported machine
interface. Bit Alarms are the alternative to OPC UA Alarms&Conditions, but can also be used in combination with OPC UA
Alarms&Conditions.

uration for a specific machine ‘

le machines in the project!

Alarm List read of Actual configuration of a specific machine Savetacnc:

There aren't configurable machines in the project!
Discard Preview Apply

There are 3 options to read DP Bit Alarms configuration. This can be changed by
“Source of Alarm List” drop-down box.

Figure 6-3939 DP Settings — Bit Triggered Alarms Configurations

Source of Alarm List
Actual configuration for a specific machine

Actual configuration for a specific machine

Actual configuration for all machines
CSV File Read

1- Actual configuration for a specific machine

DP Alarm Bits are shown on the table according to the single selected machine
in the “Select Machine” drop-down box. ” Read” button brings the actual Bit
Alarms by clicking.
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Figure 6-4040 DP Settings — Bit Triggered Alarms Configurations

Source of Alarm List

Actual configuration for a specific machine

Select Machine

Line1_Areal_Mixer_1 Read

Line1_Areal_Mixer_1
Line1_Areal_Mixer_2
Line1_Area2_Coater_1

mmngmmﬂle

Figure 6-4141 DP Settings — Bit Triggered Alarms Configurations

DP Bit Alarms ®

You are able to configure “bit-triggered” alarms within the project. In order to use this tool Bit Alarms shall be part of imported machine
interface. Bit Alarms are the alternative to OPC UA Alarms&Conditions, but can also be used in combination with OPC UA
Alarms&Conditions.

Source of Alarm List

Actual configuration for a specific machine
Select Machine
Line1_Area2 Mixer 1 Read

Alarm List read of Actual configuration of a specific machine

Save to csv...

Machine Alarm Bit Alarm Class Alarm Text - en_US Description - en_US |
Line1_Area2_Mixer_1 Alarmsit10

Line1_Area2_Mixer_1 Alarmsit100

Line1_Area2_Mixer_1 Alarmsit11

Line1_Area2_Mixer_1 Alarmsit12

Line1_Area2_Mixer_1 Alarmsit13

Line1_Area2_Mixer_1 Alarmsit14

Line1_Area2_Mixer_1 Alarmsit15

Line1_Area2_Mixer_1 AlarmBit16

Line1_Area2_Mixer_1 AlarmBit17

Line1_Area2_Mixer_1 AlarmBit18

linal Area? Miver 1 AlarmRit19

Discard ‘ ] Preview ‘ Apply

“Alarm Class” column can be changed by the dropdown. When a cell is clicked, a
drop-down list will be visible.

NOTE Alarm Text and Alarm Description can only be changed in the “CSV File” section.
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Figure 6-4242 DP Settings — Bit Triggered Alarms Configurations

Alarm List read of Actual configuration of a spedific machine

Linel_Areal_Mixer_1 AlarmBit10
Line1_Areal_Mixer_1 AlarmBit100 BL_Alarm
[BLAlarm.
Linel_Areal Mixer_ 1 AlarmBit11 BL_Command
x BL_Fault
Line1_Areal_Mixer_1 AlarmBit12 BL_Migh
R N BL_Mighest
Linel_Areal Mixer_ 1 AlarmBit13 BL Info
BL_Low
Linel_Areal_Mixer_1 AlarmBit14 BL_Lowest
BL_|
Line1_Areal Mixer_1 AlarmBit15 BL Status
Linel_Areal_Mixer_1 AlarmBit16
Line1_Areal Mixer_1 AlarmBit17
Linel_Areal_Mixer_1 AlarmBit18
Line1_Aresl_Mixer_1 AlarmBit19

When “Alarm Class” changed, click the “Preview” button and see those changes.

Figure 6-4343 DP Settings — Bit Triggered Alarms Configurations

Delete

Add

Update

Line1_Areal_Mixer_1_EquipmentBitAlarm_AlarmBit100

scription

BL_OT_EquipmentBitAlarm

If the “Apply Table” button is clicked, new settings would be applied. On the other
hand, before the “Apply Table” operation, “Discard” button can be used to get back

changes.

When “Discard” button clicked, all changes will be reverted.

There is also a button to save table to .csv format file.
Figure 6-4444 DP Settings — Bit Triggered Alarms Configurations

Actual conﬁghfation for a specific machine

Line1l_Area2 Mixer_1

Alarm List read of Actual configuration of a specific machine

Machine Alarm Bit Alarm Class

Line1_Area2 Mixer_1 AlarmBit10

Save to csw...

This button available for all section and if the button is clicked, a panel would be

opened. Select a folder and give a name to a file and save it.
After that a .csv file would be created in the selected folder.

If a change is existed in the table and the “Read” button is clicked, there would be
a popup on the screen to warn user about changes. If “Yes” button is clicked, the
button discards the changes. If “Cancel” button is clicked, the table would continue

to stay same.
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Figure 6-4545 DP Settings — Bit Triggered Alarms Configurations

Source of Alarm Li=t

Actual configuration for a specific machine

Mzchine
1 Diaasd

L_II'EIE ‘E._Area 1_Mixer_1

@ Conf tionDialog (Syste MewDpAlarmBit_Tool; = —
Confirm Reading
Alarm List read of Actual configuratiol You already changed values in the table. The changes are Save o
discarded, if you do not apply these first. Do you want to read
Machine Alarm Bit in the alarm source again? ption-en_US
Linei_Areal_Mixer 1 AlarmBit10
Linel_Areal_Mixer_1 AlsrmBit100 Cancel Yes
Linel_sAreal_Mixer_1 AlarmBitt1

2- Actual configuration for all machines

In this panel, the only difference from the “Actual configuration for a specific
machine” is that the “Read” button brings all machines to the table.

The above explanations also valid for this panel.

Figure 6-4646 DP Settings — Bit Triggered Alarms Configurations
DP Bit Alarms @
You are able to configure “bit-triggered” alarms within the project. In order to use this tool Bit Alarms shall be part of imported

machine interface. Bit Alarms are the alternative to OPC UA Alarms&Conditions, but can also be used in combination with OPC UA
Alarms&Conditions.

Actual configuration for all machines

Alarm List read of Actual configuration for all machines

Save to csv...
Aachine Alarm Bit Alarm Class Alarm Text - en_US Description - en_US l
Line1_Area2_Mixer_1 AlarmBit10
Line1_Area2_Mixer_1 Alarmgit100
Line1_Area2_Mixer_1 Alarmsit11
Line1_Area2_Mixer_1 AlarmBit12
Line1_Area2_Mixer_1 AlarmBit13
Line1_Area2_Mixer_1 Alarmsit14
Line1_Area2_Mixer_1 Alarmsit15
Line1_Area2_Mixer_1 Alarmgit16
Line1_Area2_Mixer_1 Alarmsit17
Line1_Area2_Mixer_1 Alarmsit18
Line1_Area2_Mixer_1 Alarmsit19
Discard ‘ ’ Preview ’
3- CSV File

In this panel, the table is only updated according to a .csv file.

If there is at least a change in the first and second panels and if the “CSV File”
section is selected, there would be an opened popup to warn user about the
changes.
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If the “Yes” button is clicked, the section would be “CSV File” and the table
would be empty. If the “Cancel” button is clicked, the “Source of Alarm List”
drop-down box would be the one before the “CSV File” section.

Figure 6-4747 DP Settings — Bit Triggered Alarms Configurations

arm List

CSVFile

@ ConfirmationDialog (System1 - NewDpalarmBit_Took # £

Confirm Going to 'CSV File' Section

Alarm List read of Actual configuratiol You already changed values in the table. The changes are Save tmes
discarded, if you do not apply these first. Do you want to open
Machine Alarm Bit 'CSV File’ section? ption - en_US
Linel_Areal_Mixer_1 AlarmBit10
Line1_preal_Mixer_1 AlarmBit100 Ganeal L
Linel_Areal_Mixer_1 AlarmBit11
Linel Areal Mixer 1 AlarmBit12 BL Alarm,

Figure 6-4848 DP Settings — Bit Triggered Alarms Configurations
DP Bit Alarms @

You are able to configure “bit-triggered” alarms within the project. In order to use this tool Bit Alarms shall be part of imported
machine interface. Bit Alarms are the alternative to OPC UA Alarms&Conditions, but can also be used in combination with OPC UA
Alarms&Conditions.

Source of Alarm List

CSV File
CSV File ‘ ‘ | ﬁ ‘ | Read ‘
Alarm List read of csv File

Save to csv...
Machine Alarm B Alarm Cla Alarm Text- en_US Desc on-en_US

Discard Preview Apply

In the panel, there are two different buttons,

Opens file explorer to select a .csv file.

2 Opens the .csv file which was selected.
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And the file path would be shown in the line.

After clicking “Read” button, table will be filled according to .csv file. In the
“Preview” screen, changes will be displayed. If user want to discard changes and
read another .csv file, “Discard” button can be used or “Read” button can be used
again over table.

And if the “Apply” button is clicked, .csv file will be applied, and table will be empty.
Also if the “Discard” button clicked, changes will be discarded and table will be
empty.

For DP Bit Alarm tool, user inputs over “CSV” section should be checked. And the
tool is automatically checking “Datapoint” name and “Alarm Class” nhame.

To control incorrect inputs, this panel checks if the datapoint exist or not and alarm
classes which were entered in the .csv file.

Figure 6-4949 DP Settings — Bit Triggered Alarms Configurations
DP Bit Alarms ©)

You are able to configure “bit-triggered” alarms within the project. In order to use this tool Bit Alarms shall be part of imported
machine interface. Bit Alarms are the alternative to OPC UA Alarms&Conditions, but can also be used in combination with OPC UA
Alarms&Conditions.

CSVFile

-C:}BafteryLibraryIProjects/BatteryEngineeringldatalLine1_Area2_Mixer_1.csv ’ B | 1 ﬁ ‘ \ Read ‘

Alarm List read of csv File
Save to csv...

"Line1_Area2_Mixer_1_EquipmentBitAlarm_AlarmBit10°
DP does not exist! Discard Preview Apply
Please check the .csv file!

On the above example, it seems like
“Line3_Areal_Mixer_1_ EquipmentBitAlarm_AlarmBit10” datapoint name does not
exist in the para. That is why the .csv file could not be read.

Production Management for Batteries Engineering Guideline
Entry-ID: V1.2, 05/2023 101



© Siemens AG 2023 All rights reserved

6 Engineering Tools

Figure 6-5050 DP Settings — Bit Triggered Alarms Configurations
DP Bit Alarms ®

You are able to configure “bit-triggered” alarms within the project. In order to use this tool Bit Alarms shall be part of imported
machine interface. Bit Alarms are the alternative to OPC UA Alarms&Conditions, but can also be used in combination with OPC UA
Alarms&Conditions.

CSV File

:]VBattéryLibraryIProjectslBatteryEngineeringldataILine1_Area2_Mixer_1 .CsV \ ‘ ‘ 2 ‘ \ Read ‘
Alarm List read of csv File
Save to csv...

inel_Ar e EquipmentBitAlarm_AlarmBit10"
Alarm st! Discard ‘ ‘ Preview ‘ Apply

The alarm class of “Line3_Areal_Mixer_1_EquipmentBitAlarm_AlarmBit10” does
not exist in the project. That is why the .csv file could not be read.

NOTE In the “CSV File” section, DP names and alarm classes which are written in the
excel file, must exist in the project/para beforehand.

6.3.6 DP Archives

Depending on if the engineering project is using the Next Generation Archiver
(NGA) or not, the archive tool will also configure the archive configs for the used
archiving solution.

NOTE Depending on the archiving solution the engineer must be sure to configure the
archive groups/ NGA groups. The configuration provided by the Production
Management for Batteries is only an example configuration, the engineer is
responsible for configuring the whole archive and backup parameters —
otherwise data can be lost! When using Historical Database (HDB) make sure
that the changed configuration is applied. Also, the archive tool does not
configure an archive smoothing, this must be configured additionally by the
engineer.

Production Management for Batteries Engineering Guideline
Entry-ID: V1.2, 05/2023 102



© Siemens AG 2023 All rights reserved

6 Engineering Tools

In addition to archive attributes, master datapoints are also created for all
datapoints for which archive configuration is desired. Thus, there is no need to
reconfigure archives for all machine instances to be added.

Archive Configs with HDB

The DP Archives tool consists of two trees, the left one shows the Battery
Datapoint Types and the right one contains the Archive names for HDB.

Figure 6-5151 HDB Archive Configuration for Object Types

DP Archives @

Define which datapoint types shall be archived and in which frequency, to be able to access historical data for calculations (e.g. OEE) or graphs.
Hint: You can use drag&drop.

Battery Datapoint Types Archives (Type HDB)

BL_CT_AreaOEE 00) Hourly OEE and Statistics

8L_CT_EquipmentOEE 01) Daily OEE and Statistics

8L_CT_Equip 02) Weekly OEE and Statistics
BL_CT_LineOEE 03) Monthly OEE and Statistics
8L_CT_PlantOEE 04) Equipment States

BL_CT_SumAlarm J 05) Equipment Others

BL_DT_MaterialDownload Test

er_PLCInitiated_bidirectional
BL_OP_MessageTransfer_PLCInitiated_{oMES
BL_0P. MessageTransfer_PLCinitiated_toPLC
BL_OP_ MessageTransfer_SCADAInitiated_toPLC
8L_OT_CellQuality

BL_OT_EquipmentAlarm

Open "Battery Datapoint Types” tree
Select elements of the tree which shall be archived.
Drag selected item and drop to the archive you want.

Right arrow button can also be used for assigning to the archive. Select the
item from left tree, then select the archive on the right tree and click right arrow
button.

5. For unassign process, you can also use left arrow button or drag-drop process.

6. Click “Preview” button for checking all updates. Then press “Apply” button for
saving all changes.

P wbdPRE

NOTE Archive groups should not be deleted if there is already archived data point for
the archive group. If it is removed, already archived data points will be archived
for another archive group automatically.

Archive Configs with NGA

The DP Archives tool consists of two trees, the left one shows the Battery
Datapoint Types and the right one contains the Archive names for NGA.

NOTE All DPE of the DPT "BL_CT_*" (all statistics and OEE data) will get an archive
config automatically on setting the archive configs.
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NOTE

Figure 6-5252 NGA Archive Configuration

DP Archives ®
Define which datapoint types shall be archived and in which frequency, to be able to access historical data for calculations (e.g. OEE)
or graphs.

Hint: You can use drag&drop.

P wbdPRE

Battery Datapoint Types Archives (Type NGA)
BL_DT_MaterialDownload ;BaneryLibrary_OEE
BL_DT_ProductionFeedback BL_CT_AreaOEE
BL_MSG_CommonAlarm BL_CT_EquipmentOEE
BL_OP_MessageTransfer_PLCInitiated_bidirectional ’ BL_CT_EquipmentStatistics

[
BL_OP_MessageTransfer_PLCInitiated_toMES BL_CT_LineOEE
BL_OP_MessageTransfer_PLCInitiated_toPLC BL_CT_PlantOEE
BL_OP_MessageTransfer_SCADAInitiated_toPLC BL_CT_SumAlarm
BL_OT_CellQuality BL_DT_MaterialDownload>materialNo
BL_OT_EquipmentAlarm BatteryLibrary_VALUE
BL_OT_EquipmentBitAlarm Test1_NGA

BL_OT_EquipmentControl

Discard ‘ ’ Preview ‘
Open "Battery Datapoint Types” tree

Select elements of the tree which shall be archived.
Drag selected item and drop to the archive you want.

You can also right arrow button for assign to archive. Select the item from left
tree, then select the archive on the right tree and click arrow button.

After assigning process, DPT will not remove from the left tree. Same element
(DPT or DPE) can be assigned to multiple archive group.

For unassign process, you can also use left arrow button or drag-drop process.

Click “Preview” button for checking all updates. Then press “Apply” button for
saving all changes.

If some manual changes are applied to the archive configs from the PARA tool,
it will not be reflected in the “DP Archives” tool.
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6.4 Advanced Configuration Tools

6.4.1 Access Fields

With this tool the Access Fields can be configured. An Access Field in Production
Management for Batteries is a User Area in WinCC OA. An Asset in Production
Management for Batteries is a Line, an Area, or a Machine.

Figure 6-5353 Access Fields

Access Fields ®

You can split the plant into different access fields, in which the permissions of every user group can be limited accordingly.

The access field can be defined using the tool "Access Field". It can be used to assign multiple lines, areas, or individual machines to an
access field. Internally the access areas are default WinCC OA areas, see WinCC OA documentation for more information.

The access fields can be assigned to user groups and the permission bits can be defined within each field. When a line or area is

Fields Administrations...

Assests Fields
North line Field1
South line éNorzh line / First area / Coater_1
Third area - South line
3

Field2
<

North line / First area / Coater_2

Assign Group Permissions...
Discard ‘ ’ Preview ‘ Apply

Manage WinCC OA Users
1. Push the Assign Group Permissions button to open the WinCC OA User

Administration panel
2. Do the configuration on WinCC OA User Administration panel
3. Close the WinCC OA User Administration panel
4. Changes are saved automatically.

Manage Fields
1. Push the Field Administration button to open the WinCC OA User Area

Administration panel
2. Do the configuration on WinCC OA User Area Administration panel
3. Close the WIinCC OA User Area Administration panel
4. Changes are saved automatically. Ul panel refreshes.

Add Assets to Field
1. Select the Field under Fields
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2.

Drag an Asset from Assets tree and drop it to selected Fields, or select an
Asset under Assets tree and push the Left Arrow Symbol or use Ctrl + Right
Arrow shortcut key

You can show change by pushing preview button

Related field is added if you push apply button. Change can be canceled with
Discard button

Remove Assets from Field

1.
2.

3.
4,

Select the Field under Fields

Drag an Asset from Fields and drop it to Assets, or select an Asset under Fields
and push the Right Arrow Symbol or use Ctrl + Left Arrow shortcut key

You can show change by pushing preview button

Related field is updated if you push apply button. Change can be canceled with
Discard button

Delete Field Configuration

6.4.2

el

Select Field from Fields tree

Remove all Assets from the Field

You can show change by pushing the preview button

Related field is removed if you push apply button. Change can be canceled with
Discard button

OEE Settings

OEE Settings tool can be used to configure the calculation settings of the OEE
values. It contains the following tabs for defining common settings and the specific
settings for the calculation of availability, quality, and performance of equipment
(machines).

Production Days

In the Production Days screen, the planned downtimes for machine types can be
configured. Unchecked days will be marked as downtime and that days will not be
included in the OEE calculation.
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Figure 6-5454 OEE Settings — Production Days

Production Days ®

Check here the planned production days the different machine types. Calculated OEE values will be marked as downtime for days
not marked as production days.

=
v
4

Machine Type Mon Tue Wed

Coater O
Calenderer D
slitter a

Discard ’ ‘ Preview ‘ Apply

Select OEE Production Days from the Navigation tree.

Select the check box for the production days for the Machine Types. Select or
deselect column headers check box to select or deselect for all machine types.

Changes can be checked by clicking the Preview button.

Settings are updated if you click Apply button to store the settings. Last
changes can be canceled with Discard button. The already stored settings are
shown.

Availability

In the Availability screen, availability settings for the machine types can be
configured. The shown states are based on the common definition of machine
states.
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Figure 6-5555 OEE Settings — Availability

Availability ®

Define the states that mean that the machine type is shown and considered as “available”. All other states are considered as "not
available”. The shown states are based on the common definition of machine states.

fing
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Stopping

Undefined

1-Cle
t

16-C
C

&
& 17-c
& 18-

ood

«
K 4-wdle

veineee 0@ 0@ @0 @0 : =0

o OMOMMOMOOOMOOOOO®®®MO0O0000O000
weier JMOMMOMOOOMEOOMOE®®OO0O0O0O0O0O00
sve  OMOMMOMOOOOOOOMO®®®OO0O0O0O0O0O0

Discard ‘ ’ Preview ‘ Apply

1. Select OEE Availability from the Navigation tree.

Select the states which should be considered as states where the machines
are seen as available. Select or deselect column headers check box to select
all machines at once.

3. Changes can be checked by clicking the Preview button.

Settings are updated if you click Apply button to store the settings. Last
changes can be canceled with Discard button. The already stored settings are
shown.

NOTE If the selected machine type is newly created, the following availability states
are automatically selected by default.

e Clearing

e Starting

o Idle

e Execute

e Completing
e Complete

e Setup
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Quality
In the quality screen, a default quality can be configured. This is useful when
machine types do not supply data which can be used for calculating the quality.

Figure 6-5656 OEE Settings — Quality
Quality ©)

Configure here a default quality if necessary. This is useful when machine types do not supply data which can be used for calculating
the quality.

Coater D 0.00

&

Calenderer 25.00

slitter O 0.00

Discard ‘ ’ Preview ‘ Apply

1. Select OEE Availability from the Navigation tree.

2. Set the “Use default quality” option if a default value for quality should be used
for OEE calculation.

3. Enter a value between 0 and 100 which is used as percentage value for the
quality.
Changes can be checked by clicking the Preview button.

5. Settings are updated if you click Apply button to store the settings. Last
changes can be canceled with Discard button. The already stored settings are
shown.

Performance

In the performance screen, the source for the speed can be chosen, which should
be used for the performance calculation.
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NOTE

Figure 6-5757 OEE Settings — Performance

Performance ®

Define which source is taken for performance calculations. Beside different available speed variables you can choose a different
process parameter.

Coater Current Speed
Calenderer Process Parameter Calenderer_Process

Slitter Current Speed

Discard ‘ ’ Preview ‘ Apply

Select OEE Performance from the Navigation tree.
Check the source for the speed value.

If the cycle speed will be used for the calculation of the performance is done
different from using the current speed. For the speed setpoint the designed
cycle time is used instead of the designed current speed.

If an existing process parameter is used for the speed source, the calculation is
handled like with the current speed, only the source of the current speed is
different.

When process parameter is selected in the combobox, “...” action button is
activated and click this button to open dp selector. You can select different
process parameter from opened panel by filtering related to the machine type
name.

Changes can be checked by clicking the Preview button.
Settings are updated if you click Apply button to store the settings. Last

changes can be canceled with Discard button. The already stored settings are
shown.

If Cycle Speed is selected, then the Archive Configuration must be added to
DesignCycleTime and CurrentCycleTime DPEs.

If Process Parameter is selected, then the respective DPE must be available
for all machine types and the Archive Configuration must be added to the
Process Parameter and DesignSpeed DPEs.
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NOTE

6.4.3

The Archive Configuration must be added to respective parameters to ensure
correct calculation of OEE values. E.g.:

EquipmentStatus: State, Mode, DesignSpeed, CurrentSpeed,
DesignCycleTime, CurrentCycleTime, GoodCounter, BadCounter,
TotalCounter.

EquipmentOEE.*, AreOEE.*, LineOEE.*, PlantOEE.*, ProcessParameter.*

Workflows

The communication between the PLC and the MES system is intended to be
managed by SCADA. For example, available workorders can be requested from
MES and then sent to PLCs by SCADA. Another example — “Batch record” can be
fetched from the PLC and forwarded to the MES. See 7.1 Communication Concept.

Normally each workflow must have an underlaying Message Transfer DP of DPT
BL_OP_MessageTransfer_PLClnitiated_toMES,
BL_OP_MessageTransfer_PLClnitiated_toPLC,
BL_OP_MessageTransfer_PLClnitiated_bidirectional or
BL_OP_MessageTransfer SCADAInitiated_toPLC.

Besides these 4 message transfer types, it is possible to add custom message
transfer types from the workflow tool.

The corresponding DPs are created using the Machines tool, it also automatically
reads the OPC UA method input and output arguments from the SIOME file and
creates workflow actions accordingly.

Those workflow actions are used as building blocks to specify the sequence of
actions to be executed for the workflow.

For each of the actions the input and output arguments and their types must be
specified, as well as a class, which specifies the code to be executed, when the
workflow is executed.

When defining a new workflow, internal actions for each of the OPC UA methods
are automatically added.

For bidirectional message transfers
e Handshake
e GetEnvelope
e SetEnvelope
For PLC Initiated to MES message transfers
e Handshake
e GetEnvelope
For PLC Initiated to PLC message transfers
e Handshake
e SetEnvelope
For Scada initiated to PLC message transfers
e SetEnvelope method is automatically added.

The actions contain the input and output arguments and their types, as well as
default input argument values. The input and output arguments and their types are
read from the SIOME file using the Machines tool.
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For existing machines which do not have workflow actions, they can be updated via
machine tool. It will create the required workflow actions according to the SIOME
file.

Workflow Sequences Tool
The Workflow Sequences Tool allows to manage workflow sequences, see below:

Figure 6-5858 Workflows — Sequences Tool

Sequence

Create, modify or delete workflow sequences for existing message transfers here. It also supports creating custom SCADA triggered workflows without PLC interaction (without existing message transfer). Workflow
sequences are a number of actions to be executed whenever the workflow is executed. PLC Initiated workflows are automatically executed by the CTRL Manager messageTransfer_PLClnitiated_Handler, SCADA initiated
workflows can be triggered in custom panels or scripts.

Hint: You can use for assigning Detailed i ion can be found via the help button.

itiated Bidirectional e tom..

Q

Mz

Wachine TR,
Linel_AreaA_Mixer_1 ConsumptionMaterial

Filter for Available Actions

" ) “
Available Parameters Type nput Parameter Type Assigned static
handsote wetbodor wing et Area i 1_MTR e “
AcknowledgeNo uint Content MaterialiD stiing
SequenceNo uint Content RejectReason string
getEnvelope Content MaterialDescription string
Opcenter MoveNonstd
Content BarcodelD string Content AcceptRejectFlag bool FALSE
[}
Content LocationiD. uint Header d uint 0
enter Start
Content Timestamp time HeaderType string L
Headerd uint Header Timestamp time 1970.01.01 03:00:00.000
Opcenter Combine
HeaderType string AcknowledgeNo uint 0
HeaderTimestamp time Opcenter Componentissue

Opcenter AdhocQuery

Add to workflow...

Machine and Message Transfer can be selected from “Machine” and “Message
Transfer” combo boxes at the top of the screen.

The type of the selected workflow is determined by the selected message transfer
and is shown in a text field next to the message transfer name.

Actions which are included in the selected workflow are shown as boxes under the
combo boxes.

One of the actions can be selected by clicking on it using the mouse cursor.

All available arguments for the selected action are shown for the selected action in
the tree on the left side (output arguments of all previous actions).

The action input parameters are shown for the selected action in the table on the
right. The argument values can be static or dynamic.

Static input arguments use the same (configured) value for every workflow
execution, dynamic arguments are specified output arguments of previous actions.

Static values can be specified by ensuring the checkbox “static” is selected and
clicking on the “Assigned” column.

Dynamic value sources can be configured using drag and drop from the available
argument tree or by selecting one argument in the tree and one input argument in
the list and clicking the right arrow button between the tree and the list. The
checkbox in the column “static” will automatically be unchecked.
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NOTE

NOTE

Assigned value can be cleared by selecting one element in the table and click the
left arrow button.

The right section of the tool shows all available (hon-internal) actions for the
selected message transfer. They can be filtered by name using the filter edit box at
the top right corner.

The filtered available actions are shown as boxes on the right side below the filter.

Available action can be added to the workflow either by selecting it and clicking the
“Add to workflow” button or by dragging the available action to the arrow symbol on
a workflow.

Following popup appears when new action is being added.

Figure 6-5959 Workflow Sequences — Add action dialog

& WorkflowActionEnterld - X

Adding Action to Workflow

Choose identifier and place

Opcenter Componentlssue4

Place before

getEnvelope

getEnvelope
Moveln3
setEnvelope
[Move to End]

Action ID and place before can be entered.

Place before is not visible if the available action is dragged and dropped to any
workflow arrow symbol.

Handshake must be the first action for all PLC Initiated Message Transfers. If a
new action will be added to PLC Initiated Message Transfers, it cannot be the
first step.

If there is a workflow action which increases the acknowledge number, it must
be the last step of the workflow sequence.

The selected action can be removed from the workflow using the Remove Action
button in the lower section of the tool. It is not possible to remove internal actions
from the workflow.

The currently selected workflow can be deleted using the Remove Workflow button
in the top section of the tool.

A currently selected workflow can be copied using the “Copy to...” button to
another machine. It is only possible to copy the same workflow type between the
machines.
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Following popup appears when the workflow is being copied.

Figure 6-6060 Workflow Sequences — Copy Workflow dialog
& WorkflowCopy - X
Copy Workflow

Choose destination

Machine

Line1_Areal_Coater_2
Consum ption Material

PLC Initiated Bidirectional

o “

Destination Machine and Message Transfer must be selected.

When copying a workflow, the internal actions for GetEnvelope and SetEnvelope of
the source machine are automatically replaced with those for the target machine
(because every machine has its own specific GetEnvelope and SetEnvelope action
configurations automatically created using the machines tool).

NOTE  Copying a workflow only works, if the machines have similar GetEnvelope and
SetEnvelope OPC UA method input and output arguments.

The source method must have the same input arguments as the target method
(name and data type). The target method must have at least the same output
arguments as the source method (hame and data type), it can have more. The
order of the arguments is irrelevant.

A custom SCADA initiated workflow can be added using the “Create custom
workflow...” button.

Following popup appears when the workflow is being added.

Figure 6-6161 Workflow Sequences — Create custom workflow

& Create Custom Workflow (System1 - BL_workflowTools... ~— X

Custom Workflow Create
Choose parameter
Liﬁe1;AreaA_Slitter_1

Message Transfer

Workflow Type
SCADA Initiated - Custom

“

The machine for which the workflow should be created, and the custom Message
Transfer name should be specified and filled. The message transfer name should
be unique for the selected machine. It should not contain space or any other
special characters.
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Figure 6-6262 Workflow Sequences — Create custom workflow — Invalid Name
1 Warning of Massage Transfer Name Definition

Message transfer name should be unigue for the machine, it
should not contain space or any other special characters!

Custom workflow can be created to communicate with different systems, without
requiring underlaying OPC UA methods.

Defined custom workflows for a machine can be copied to other machines.

NOTE For proper copy operation of a custom workflow, at least one custom workflow
must be included in the target machine.

Figure 6-6363 Workflow Sequences — Copy custom Workflow dialog

@ flowCo te - BatteryProject - Wy Error (System1 - BatteryProject_Dev; #1) — X
Copy Workflow (x) Error
Choose destination Invalid transfer.

Machine

Line1 Area2 TestMachine 4

Workflow Type

<

2023.08.18 23:00:00.000

Ky

g

NOTE  Since custom workflows are SCADA initiated, they must be triggered using a
Ul element (such as a button) or a custom script, they are not automatically
executed.

NOTE  SCADA initiated workflows are executed in the same context, where they are
triggered. If a button is added to the runtime user interface for executing the
workflow, the whole workflow is executed in the panel (therefore in the user
interface, for the current user). The panel and the user interface must not be
closed, while the workflow is executing, otherwise it will not properly finish.

6.4.4 Workflow Actions

Workflow Actions are needed during the definition of Workflows. One Workflow
Action implements the main execution of the functionality. Furthermore, input and
output argument can be used.
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Workflow Actions Tool

The Workflow Actions Tool allows to manage available actions, see Figure 6-6464.
Figure 6-6464 Workflows — Actions Tool

Actions ®

Create and maintain custom actions here. They can be used in a workflow sequence. It is necessary to define a name, validity, input and output arguments (and their datatypes), and a class, which implements the action.
Additionally default values can be given for the input arguments. By default, every action is valid for all workfiow sequences (valid for = *), custom filters can be provided and will be evaluated using the workflow trigger DP
(e.g. Message Transfer DP name). Detailed information can be found via the help button.

_ActionConfig_0001 Get Envelope BLWFUaGetenvelope Linel_Areal_Mixer [ 2 ]
_ActionConfig_BLWFHandshake Handshake 8LWFHandshake L] 2 I}
_ActionConfig_0002 set Envelope BLWFUasetEnvelope Linel_Areal Mixer [} 2 o
_ActionConfig_0003 Get Envelope BLWFUaGetEnvelope Line1_Areal_Mixer D 2 w
_ActionConfig_0004 set Envelope BLWFUaseténvelope Linel_Areal_Mixer [ 2 ]
_ActionConfig_OpcenterMove Opcenter Move BLWFOpcenterMove [ 2 "
_ActionConfig_0005 Moveln BLWFOpcenterMovein [ 2 &
_ActionConfig_0006 dpGet float BLWFdpGet Linel_Areal Mixer [ 2 ]
_ActionConfig_0007 dpset int BLWFdpSet o 2 w
_ActionConfig_OpcenterCombine Opcenter Combine BLWFOpcenterCombine B 2 &
_ActionConfig_OpcenterCollectResourceData Opcenter CollectResourceData BLWFOpcenterCollectResourceData [ 2 o]
_ActionConfig_OpcenterMoveln Opcenter Movein BLWFOpcenterMovein B 2 o]
_ActionConfig_OpcenterMoveNonstd Opcenter MoveNonstd BLWFOpcenterMoveNonstd L] 2 o]
_ActionConfig_OpcenterComponentissue Opcenter Componentissue BLWFOpcenterComponentissue 1] 2 "
_ActionConfig_OpcenterAdhocQuery Opcenter AdhocQuery 8LWFOpcenterAdhocQuery o 2 w
_ActionConfig_OpcenterCollectData Opcenter CollectData BLWFOpcenterCollectData B 2 ]
_ActionConfig_Opcenterstart Opcenter start BLWFOpcenterstart L) 2 I}
_ActionConfig_OpcenterUserDataCollectionDef Opcenter UserDataCollectionDef BLWFOpcenterUserDataCollectionDef L] 2 w

i} 72 w

Discard

The tool lists all available non-internal Actions, and Actions can directly be changed
in the list.

Meaning of the columns in the list:

e ConfigDp — the configuration DP where the data is stored
e Name - the name of the action, which must be unique.

e Class name — the name of the CTRL class.

e Valid For — for which machine instance/message transfer the action can be
used.

NOTE  The valid for column allows to specify a pattern, which the message transfer
DP will be matched against. “*” means that the action is available for all
machine instances and all message transfers. All actions will be available for
all machines by default.

There are icons at the end of each line:

D - opens the script editor in which the CTRL class can be implemented.

ﬁ - opens new windows in which the arguments can be specified.

o removes the line.

New line is added automatically at the end of the list which makes it possible to add
new Action to the list.
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Buttons:
Discard — discard changes.
Preview — show affected DPs.
Apply — saves the changes.

Changes on this window are held in the memory, and will be applied, if the Apply
button is pressed.

When opening or applying changes, configured but missing CTRL classes are
automatically created.

Classes must be in the path scripts/libs/classes/workflows, automatically generated
classes will be stored in the current project.
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Workflow Action Arguments Dialog

2

Workflow Action Arguments dialog is opened by clicking the == button in the
Workflow Actions tool. It can be used to define arguments for an action.

Figure 6-6565 Workflow Actions — Arguments dialog

Action Args

Input Arguments

Name Type Default Delete
Header.Id uint oW
Header.Type string 0§
Header.Timestamp time W
AcknowledgeNo int 0

string
=
Output Arguments

Name Type Delete
Consumed bool o
string 0

e |

At the top of the dialog the name of the selected Action is shown.

The configured Input Arguments and Output Arguments are listed and can be
edited.

Meaning of the columns in the lists:
e Name - the name of the Argument, which must be unique.

e Type —the type of the argument.
e Default — default value for input argument.

There is one icon at the end of each line:

E - removes the argument.

New line is added automatically at the end of each list which makes it possible to
add new arguments to each list.

Buttons:
Cancel — closes the windows without applying changes.
OK — accept the changes.
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Changes on this window are held in the memory, and will be applied, if the Apply
button is pressed on the Workflow Actions panel.

Workflow Action Class Implementation

Workflow Action Class Implementation can be done by Script Editor, see below:

W D:/Projects/BatteryLibraryProj/scripts/libs/classes/workflows/Class4.ctl - Script Editor (System1 - BatteryLibraryProj; #1)

File Edit View Tools Project Documentation High Speed Programming Help
X B H [ =) XK@ n Q [£3] |© OpenExample Start/Stop Example - Open Unit Test *
1 I#uses "classes/workf FAction" {a]
// e s femdmee s et s e s St s S s S s s L
4
5@ /**
(3 @brief Action implementation for Class4 action.
Jur xf
8 class Class4 : BLWFAction
90 {
1o /i
1t Gbrief I
12 Eparam input argument walues
13 Eparam [0 output argument values, must be filled according to the i
14 @returns
15 - !
16 public bool =xecute (const vector<anytype> sinArguments, vector<anytype> &oUtArguments)
7@ |
18 DebugTN({"Ca t", "inArguments", inArquments);
18
20 string dpe = inArquments.first();
21
22 if (!dpExists(dpe))
23 return false;
24
25 anytype value;
26 dpGet (dpe, value);
27
28 outArguments.append(value);
30 DebugTN({"Call retu i", "outArguments", outArguments, getOutArgumentNames({), getOutArgumentTypes()):
32 return true;
33 }
4L )
15 v
< >
Insert Line: 1 Column; 1

After the Action has been applied or the script editor is opened, the specified class
is available and can be implemented.

The skeleton of the class is prepared which contains a simple implementation.
The class must be inherited from the BLWFAction class.

It must implement and overwrite the already declared execute function of the base
class.

There are input arguments, which can be used as input of the execute function and
output arguments, which can be used as result of the execute function.

The execute function should return with true if successful, otherwise with false.

NOTE If an action returns false, the workflow containing the action will stop the
execution, because if one action of a workflow fails, the whole workflow fails.

The names of the input arguments can be retrieved by getinArgumentNames().
The types of the input argument can be retrieved by getinArgumentTypes().
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The values of the input argument can be accessed in the execute() method using
the inArguments vector.

The names of the output argument can be retrieved by getOutArgumentNames().
The types of the output argument can be retrieved by getOutArgumentTypes().

The values of the output argument can be set by filling the outArguments vector in
the execute() method.

NOTE The engineer must take care of correct implementation and performance
impact of the execute function.

6.4.5 Workflow Standard Actions

The following standard actions are delivered with PM4B. Custom actions can be
added via using workflow action tool.

Opcenter Moveln execution action
Input Arguments

e Container Name string

e Resource Name string
Output Arguments

e None

Config

The class BLWFOpcenterMoveln implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

Opcenter Move execution action
Input Arguments
e Container Name string
Output Arguments
e None

Config

The class BLWFOpcenterMove implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

Opcenter MoveNonStd execution action
Input Arguments

e Container Name string
e To Step Name string

e To Workflow Name string
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e To Workflow Revision string
Output Arguments
e None

Config

The class BLWFOpcenterMoveNonStd implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

Opcenter Combine execution action
Input Arguments

e Container Name string
e Factory Name string
e From Container Name string
e Close When Empty bool
e Combine All Quantity bool
e Quantity int
Output Arguments
e None
Config

The class BLWFOpcenterCombine implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

Opcenter Start execution action
Input Arguments

e Quantity uint
e Container Name string
e Product Name string
o Workflow Name string
o Workflow Revision string
e Product Revision string
e Mfg Order Name string
Output Arguments
e None
Config

The class BLWFOpcenterStart implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

Opcenter Componentlssue execution action
Input Arguments
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e Container Name string

e From Container string

e Product string

e Product Rev string

e Qty uint

e |Issue Reason Name string

e Issue Difference Reason Name string
Output Arguments

e None
Config

The class BLWFOpcenterComponentlssue implements the execution of the
transaction.
The return code of the Action is TRUE if the execution is successful.

Opcenter AdhocQuery execution action
Input Arguments

e Query String string
e Param Name string
e Param Value string
Output Arguments
e None
Config

The class BLWFOpcenterAdhocQuery implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

Opcenter UserDataCollectionDef execution action
Input Arguments

e Def Name string

e Def Rev string

e Display Limits bool

e Data Point Layout int

e Name string

e Data Type int

e |Is Required bool

e Is Limit Override Allowed bool
¢ Row Position int

e Column Position int

e Uom Name string
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Lower Limit string

Upper Limit string

Output Arguments

Config

None

The class BLWFOpcenterUserDataCollectionDef implements the execution of the
transaction.

The return code of the Action is TRUE if the execution is successful.

Opcenter CollectResourceData execution action

Input Arguments

Def Name string

Resource Name string
Override Data Point Limits bool
Def Rev string

Datapoint Name string

Data Type uint

Data Value string

Output Arguments

Config

None

The class BLWFOpcenterCollectResourceData implements the execution of the
transaction.

The return code of the Action is TRUE if the execution is successful.

Opcenter CollectData execution action

Input Arguments

Def Name string

Container Name string
Override Data Point Limits bool
Def Rev string

Resource Name string
Datapoint Name string

Data Type uint

Data Value string

Output Arguments

Config

None
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The class BLWFOpcenterCollectData implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.
DpGet float execution action
Input Arguments
e DPE string
Output Arguments

e Value float

Config

The class BLWFdpGet implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

NOTE  The class BLWFdpGet can also be used for (custom) dpGet actions with
different value data types.

DpSet float execution action
Input Arguments

e DPE string

e Value float

Output Arguments

e success int

Config

The class BLWFdpSet implements the execution of the transaction.
The return code of the Action is TRUE if the execution is successful.

NOTE  The class BLWFdpSet can also be used for (custom) dpSet actions with
different value data types.

OPC UA Method execution action
Input Arguments

e MethodDP string, DP representing the OPC UA method. Must contain
the DPEs .Request and .Response for the OPC UA method
Specifies the method to be executed

e One argument for each OPC UA method (leaf) input argument

Output Arguments
e One argument for each OPC UA method (leaf) output argument
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6.4.6

Config

The class BLWFUaBase implements the generic execution of OPC UA methods.
The method input arguments and output arguments are filled according to the
workflow action configuration.

In case the configured action input or output arguments are not valid, the method
execution will fail, leading the action to fail.

The returned method status is validated, if it is not “0-Good” the action fails.

The action classes BLWFUaGetEnvelope and BLWFUaSetEnvelope are inherited
from this action class. The individual classes are used to determine if an action
configuration should be used to create the Workflow template for a given Message
Transfer.

Opcenter Interface

Using this tool, Opcenter URL and Bearer Token can be configured. Also using test
Connection button, the connection between Opcenter and the SCADA system can
be tested.

Figure 6-6666 Opcenter Interface Settings

Opcenter Interface ®

Configure the connection to Opcenter here by entering the URL and your bearer token.

hftps://plm .sw.siemens.com/de-DE/opcenter/123432432

Testbearertoken

Test Connection X Didn't get a response of the system in time

piscard 1 ’ Freview “ “

For inserting new URL and Bearer Token:
1. Enter URL and bearer token to areas.
2. Press Preview button to see changes.
3. Then click the Apply button to save changes.
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6.4.7 Graphics

New symbols for machines, areas and customer can be supplied in the engineering
project and be assigned in the tool “Graphics”. This way project specific symbols
can be used in the Uls.

The symbol files must be copied to the corresponding folders in the engineering
project. Pictures for areas and machines are independent from schemes and
located directly in the folders “Arealcons” and “Machinelcons”.

Figure 6-6767 New project specific symbols
WinCCOA > SCADALibraries * TestWithLibrary * pictures

~
Arealcons

Machinelcons

themes

As the customer symbols are not independent from the used schemes, they must
be put into the scheme specific folders within the “themes” folder.

Figure 6-6868 New project specific customer symbols
v [ad Pictures
e Arealcons
B Machinelcons
v B themes
v [ Bl _dark
v B Customerlcons
& Logo-FREYR.png
&l Logo-OEM.png
v M BLlight
v B Customerlcons
& Logo-FREYR.png
» Logo-OEM.png

The pictures for the “dark” scheme must be placed in the folder
“BL_dark/Customerlcons” and the pictures for the “light” scheme must be placed in
the folder “BL_light/Customericons”. The files for the two corresponding pictures for
both schemes need to have the identical name.

NOTE If in the “Customerlcons” folders there is existing a picture file named
“Customer.png” this picture is used as default picture. There is no need to
configure this symbol as customer symbol in the symbol setting tool.

Graphics for Machine Types

The tool for the assignment of machine symbols shows all defined machine types
listed on the right side. There are available pictures which are already exist in the
folder on the left side under the “Available Graphics”.
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Figure 6-6969 Assign Machine Symbols
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Graphics for Brand in

Assign symbols to the machine types:

1. Select a symbol from the left of the table and put it on a machine type with drag
and drop or by using buttons which are middle of the screen.

2. Click Button "Preview" and see the changes before clicking the “Apply” button.
3. Click “Apply” button to save changes in the database.

Provide new symbols for machine types:

1. Copy a new symbol file to path "...\pictures\Machinelcons\" in your engineering
project.

2. Restart the tool for "Graphics".

3. The new symbol is now available on the left side of the tool.

NOTE If created machine names and picture names are the same, pictures will be
assigned to those machines automatically. However, they could be changed by
assigning another picture over auto-assigned pictures.

Graphics for Areas

The tool for the assignment of area symbols shows all configured plant areas listed
on the right side. There are available pictures which are already exist in the folder
on the left side under the “Available Graphics”.
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Figure 6-7070 Assign Area Symbols

= Batey & .
it
Graphics for Areas
[ =
Hint: You can use drag8drop.
B3 5 5 worktows
L Opeppe—— Avatable Graphics
2

Sliting_61x37.png

Mixing_61x37.png Linet 1 Area
Coating_61x37.png Linet 1 AreaB
Calendering_61x37.png Linet 1 AreaC
Sliting_61x37.png Linet 1 AreaD
reak
>
ing_61x37.png Line2 1 AresA
2 = Coating_61x37.png Line2 1 AresB
Calendering_61x537.png Line2 1 AreaC
2
Sliting_61x37.png Line2  AreaD
Mixing_61x37.png Line3 1A
Mixing_61337.png Line3 /8
Siting_61x37.png Line3 /¢
Calendering_61x37.png Line3 /D
Coating_61x37.png Line3 1€

Choose your own symbols for your areas. Available graphics can be added by adding images in <PROJ_DIR>/pictures/Arealcons. If no graphics are assigned, the assigned graphics for the machine type will be used.

Assign symbols to plant areas:

1. Select a symbol from the table and put it on a plant area with drag and drop or
by using buttons which are middle of the screen.

2. Click Button "Preview" and see the changes before clicking the “Apply” button.
3. Click “Apply” button to save changes in the database.

Graphics for Brand in Title

The picture for the assignment of customer and agent symbols is on the left side
under the “Available Graphics”. The customer and agent symbols are used in the

header of the Ul screens.

Figure 6-7171 Assign a Customer Symbol

5 BateryEngineeing Tocs

My Graphics for Brand in Title
I 13 2,088 Define your ows
Hint: You can
o 3. Workflows
A i Avaiable Graphics
% Graphics symbo
e Graphics for Machine . ) CENiranaless
. col

‘aphics for your brand in the application header of the runtime system. Available graphics can be added by adding images in <PROJ_DIR>/pictures/Customerlcons.
rag&drop.

Used Graphics

€ OEM brand «

Assign a symbol for the customer logo:
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1. Select a symbol from the table and put it in used graphic side with drag and
drop or by using assignment buttons.

2. Change names in the “Id” column.
3. Click Button "Preview" and see the changes before clicking the “Apply” button.
4. Click “Apply” button to save changes in the database.

NOTE .png, .jpg, .svg. formats are valid for the icons

6.4.8 Color Settings

Values of predefined colors which are not part of a scheme can be changed.

The following color databases must be copied from the Production Management for
Batteries into the engineering project if their colors should be modified with the tool:

Figure 6-7272 Color Databases

v I Color Databases
Q& alarmColors
& machinemodeColors
& machinestateColors
> @ stacklightColors

Color of Stack Lights
Figure 6-7373 Color Setting Tool, Stack Lights
Color of Stack Lights ®

You can set Color of Stack Lights on this screen. Due to the fact that the colors are managed in a color database file, a preview screen
is not possible.

You can choose solid color because flashing colors will automatically generate.
Stack Light Color

Red

Yellow

Blue

Green

White

)
o
)

Magenta

Apply

Assign colors to the stacklights:

Production Management for Batteries Engineering Guideline
Entry-ID: V1.2, 05/2023 129



© Siemens AG 2023 All rights reserved

6 Engineering Tools

NOTE

P wbdPE

Select rectangle for a stacklight color
Choose a color in the color selector
Repeat for all colors to change

Click Button "Apply"

On this tool, user can only select static color. After selecting, flashing color will
be generated automatically.

Color of Alarm Texts

The tool for the definition of the alarm colors allows to change foreground and
background color, font styles (bold and italic) and flashing mode for each alarm
class. The colors are used in the alarm screens.

Figu

re 6-7474 Colors for Alarm Classes

Color of Alarm Texts

0]

You can see and define the colors for all available alarm classes. You can change foreground and background color, the font styles bold and italic and the fiashing mode for each status of the alarm class. Simply click on the
colored cell. The easiest way to modify a color combination of an alarm class is:
Modify the CAME/ack status and than press the generate button on the right.

BL_High

BL_ Highest

BL_Info

BL_Low

BL_Lowest

BL_Medium

BL_Staus
BL_System
BL_Warnin
78S
S7_Alarm
S7_Mainte

7.0

The
1.
2.

9

nance

simplest way to change all colors:
Click CAME/ack status color box

CAME/disabled CAME/unack CAME/ack wi unack aw
Alarm Text Alarm Text
AlarmText: Alarm Text Alarm Text Alarm Text
e o o |
Alarm Text Alarm Text
Alarm Text Alarm Text Alarm Text Alarm Text
Alarm Text Alarm Text Alarm Text ‘Alarm Text

LS
LS
.S
“
“
“
.
“
)
)
3
3
3
3
3
3

‘ Apply

Set foreground/background and font attributes on child panel. Then press

HOK”.
Press the generate button on the right

Press “Preview” button to see updates.

Click Button “Apply”
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Colors of Machine States
Figure 6-7575 Colors for Machine States

©)

Colors of Machine States

You can set colors of Machine States here. Due to the fact that the colors are managed in a color database file, a preview function is
not available.

Machine States Color

Undefined

Clearing

Stopped
Starting
Idle
Suspended
Execute
Stopping

Aborting

—

Aborted

Holding

Discard

Assign colors to machine states:

1. Select rectangle for a state color

2. Choose a color in the color selector
3. Repeat for all colors to change

4. Click Button "Apply"

Colors of Machine Modes
The behavior of the tool for the machine mode colors is analogous to the states.
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Figure 6-7676 Colors for Machine Modes
Colors of Machine Modes ®

You can set colors of Machine Modes on this screen. Due to the fact that the colors are managed in a color database file, a preview
screen is not possible. So you can not see the changes.

Machine Mode Color
Undefined
Manual
Maintenance
Automatic

Semi Automatic
Remote

Step Mode

not used

not used

not used

not used

Apply

Assign colors to machine modes:

1. Select rectangle for a mode color

2. Choose a color in the color selector
3. Repeat for all colors to change

4. Click Button "Apply"

6.4.9 Navigation Settings — (Tabs in Views)

Tabs in plant, line, area and machine tools are available under the "Tabs in views"
in tool navigation item.

When opening one of these tools for the first time the default navigation settings for
the levels plant, line, area and machine are shown. For each level the names of the
available tabulators and the corresponding screen panels are shown in a table.

In this tool the sequence of the tabulators on a level can be modified, tabulators
can be deleted, and new tabulators can be added. The adding of tabulators allows
the integration of new screens, which are developed by the engineering team, into
the standard navigation.
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Figure 6-7777 Insert a new screen into the standard navigation

Batery Eng

i
| W 2o

Tabs in Plant View @

tabs are visible in
For adding a new tab first fillin the tab name.

[ERN
H

® m m om

Insert a new screen panel for navigation:
1. Enter a name for the navigation tab in the field “Tab Name”.
2. Select a screen panel from the engineering project using the file selector icon.

3. Select the permission bit with drop down in the field “Checked Permission Bit”,
which is required for showing the navigation tab.

4. Click button “Preview” to see last changes in the table.

5. Click button “Apply” to apply last changes. “Discard” button is used to cancel
last changes.

Delete a navigation tab:
1. Click delete icon for a navigation tab with the field “Action”.
2. Opens a popup dialog box to confirm deletion.

Figure 6-7878 Confirm deletion dialog box
@ ConfirmationDialog (SystemT - BL_Developer_Redesign1; #1)  — X

@ Confirm Deletion

You are about to delete view. Are you sure?

Cancel Yes, delete it

3. If button “Yes,delete it” is clicked the related navigation tab is deleted in the
table

4. Click button “Apply” to apply last change.

Change the tab sequence:

1. Select a navigation tab in the tree with check box.

2. Click on the arrow up symbol or on the arrow down symbol to move the tab.
3. Repeat this until the tab is on the right place.

4. Click button “Apply” to apply last change.
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6.5

6.5.1

Testing Tools

Connection Diagnostics

This tool is intended to support checking OPC UA connections of the machine
instances.

Connection status of the machine instances are shown in the connection column.

a machine has no underlaying OPC UA connection, OPC UA connection and
Status are shown empty. Active and inactive status are shown for the available
OPC UA connections.

Figure 6-7979 Connection Diagnostics

Bty Engne o x
it Connection Di i @
M 2 Simulate wachines V. Anoverviewofall and their OFC U The current OPC UA
o
3
Al Al Al Al
z
| A i ) ®
eeeeeeeeee Mixer ®
| nesn Mixer 3 " ®
,,,,,,,,, Mier " ®
| wesn « ' ®
net  amac Catend ®
| st i ) ®
e e e " ®
e Mier ®

When Para is clicked, opens the para with right machine as below. Related
datapoints are shown in the para.

Figure 6-8080 the para with right machine

12 Datapoint parameterization (System1 - BL_Developer_Redesign1; #1) - X
~Filter options:
Trend  Symbols

DP fiter: xer_1 Trend configuration for type

[ Ignore case ‘
Trend Datapointelement
BL_OT_EquipmentStatus. State
BL_OT_EquipmentStatus.Mode
BL_OT_EquipmentStatus.Blocked
BL_OT_EquipmentStatus. Starved
BL_OT_EquipmentStatus CurrentSpeed
BL_OT_EquipmentStatus. DesignSpeed
BL_OT_EquipmentStatus.DesignCycleTime
BL_OT_EquipmentStatus.CurrentCycleTime
BL_OT_EquipmentStatus.DefectCounter
BL_OT_EquipmentStatus. GoodCounter
BL_OT_EquipmentStatus TotalCounter
BL_OT_EquipmentStatus.StandstilReason
BL_OT_EquipmentStatus. StepStatus
BL_OT_EquipmentStatus.Call

v -2 _OPCUASener
[ _opcua_Line1_AreaA_Mixer_1_con|
v -c& _OPCUASubscription
[ _opcua_Line1_AreaA_Mixer_1_alar|
[ _opcua_Line1_AreaA_Mixer_1_datd
v =3 BL_OT_EquipmentStatus
[ Line1_AreaA_Mixer_1_EquipmentS|

00000000000000

Help OK Apply Cancel ‘

When OPCUA client configuration button is clicked, opens the WinCC OA OPC UA

client configuration screen as below. OPC UA settings can be configured in this
panel.
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Figure 6-8181 OPC UA Client Configuration Panel

OPCUA client configuration (System1 - BL_Developer_Redesign1; #1) - X

opcua_Line1_AreaA_Mixer_1_connection v Remove Create

Device Description: _opcua_Line1_AreaA_Mixer_1_connection. |

Settings
’( Reconnect Tlmer - [s] Driver number: D]

Connection  Advanced

— Server

[ Active URL/URI: |opc.tep://

Auth

Anonymous v
— Security

None | None ¥ :]
—Redundant Server

O Active  URL/URE: [opc.tep:// |

—Ci d:
Browse General Query ’7 Manage

— Status OPC UA Server 1
EVT02931NB

State |Not connected

Server

— Status OPC UA Server 2
EVT02931NB

State |Not connected

Server

Help OK Apply Cancel

6.5.2 Simulate Machines

This tool is intended to support testing of the SCADA system by giving the
possibility to configure which parts of the whole plant should be simulated. This
way a mixture of already “living” machines and of just simulated machines is
possible for test purposes.

After starting the tool, the current configuration is shown.

Figure 6-8282 Simulated Machines
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NOTE

Configure the machines which should be simulated:

1.

2.
3.
4

Check the machines which should be simulated.
Uncheck the machines which should not be simulated.
Click button “Preview” to see last changes.

Click button “Apply” to save last changes.

After the modification of the simulation settings the control manager which is
executing the simulation needs to be restarted.

| 2 Control Manager 3 simulator 2023.08.28 14:35:04.4 25188 always 2 2
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7 Interface Support and Data Model

7.1 Communication Concept

Production Management for Batteries for the SCADA system supports the
communication to the higher-level MES system and the communication to the field
level. The communication to the MES is based on a REST API, the communication
to the PLCs is based on OPC UA.

Production Management for Batteries contains functionality for handling specific
workflows for the data flow between MES and PLCs.

Figure 7-1 Communication Interfaces

Opcenter
GET Response PUT Response
REST API
GET PUT
WinCC OA
. Data Processing
. Data Storing
. Data Sending
. Data Retrieving
. Workflow Processing
L]
Read Method -
Write Call 0PC UA
Subscribe Method
Response Alarms&Conditions
Control

For the OPC UA communication to the PLCs the library also supports OPC UA
method calls and alarming with OPC UA Alarms&Conditions.
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Example: Barcode Scan

Figure 7-2 Workflow for Barcode Scan
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Control

Execution of the workflow sequence:

1. PLC triggers the SCADA after a barcode scan Handshake
2. SCADA calls a method to get the scan result ® OPC UA
3. The response of the method call contains the scan result Method
4. SCADA calls an API function to check the scan result in

the MES system REST API call
5. The API call response contains the check result
6. SCADA calls a method to send the check result to

control ¢ OPC UA

Method

The response of the method call contains the control
confirmation

This cycle is repeated for each material scan which e.g., is needed for starting a
workorder in the control. That is an example of “PULL-PUSH REQUEST” Message
— PLC Initiated bidirectional.

7.2 OPC UA Communication

Production Management for Batteries uses OPC UA as main protocol for shopfloor-
connectivity. Shopfloor machines are OPC UA Servers and WinCC OA is an OPC
UA Client.
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7.2.1

7.2.2

OPC UA data exchange in Production Management for Batteries leverages two
mechanisms:

1. Tag-based data exchange
2. Message-based data exchange
For alarms from shopfloor machines:
3. OPC UA Alarms&Conditions is used.

OPC UA Tag-based data exchange

OPC UA Data Access subscription-based exchange is used for shopfloor-related
process data. Process data shall be sent to WinCC OA on value change.

Figure 7-3 Example of Process Variable (screenshot from SiOME)

"~ Process Variables

Y @ TimeSeries
< Amount (Int64)
<l Amplitude (Float)
< AreaDensityTestValue (Float)
< AxisPosition (Int16)
< Barcode (String)
< BatchID (String)
< Bay (Int16)
<@ Burr (Float)
< Capacity (Int32)

OPC UA Message-based data exchange

OPC UA Message-based data exchange is a type of event-driven communication
and is based on OPC UA Methods. It combines tag-based data exchange
(Handshake for trigger mechanism) and methods.
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Figure 7-4 Message Structure

Message
Handshake

a Ack No

a Seq No

@ Method

Input Arguments ¢

Content
(Custom Data Type)

Header

Output Arguments T

Content
(Custom Data Type)

Header

OPC UA messages that are built according to Information Model Kit have the
following structure:

Figure 7-5 Example of OPC UA Message (screenshot from SIOME)

~ ConsumptionMaterial

Y @ Envelope
¥ =@ GetEnvelope
7= InputArguments (Argument)
» =1 OutputArguments (Argument)
¥ =@ SetEnvelope
» =] InputArguments (Argument)
7] OutputArguments (Argument)
¥ < Handshake (2:MessageHandshakeDataType)
< AcknowledgeNo (UInt32)
<l SequenceNo (UInt32)

Content of a message:

Y =@ GetEnvelope GetEnvelope — method for transferring
» = InputArguments data from PLC to SCADA
» = OutputArguments InputArguments — data provided to

PLC along with Method call (typically

has no payload)

OutputArguments — data from PLC,
actual payload consisting of several

values
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NOTE

7.2.3

v =@ Setenvelope SetEnvelope — method for transferring
» 3 InputArguments data from SCADA to PLC
» =) OutputArguments InputArguments — data sent to PLC,
actual payload consisting of several
values

OutputArguments — data from PLC
(typically has no payload, used for
status check of the transfer)

¥ <l Handshake Handshake tags — for triggering
40 AcknowledgeNo exchange by PLC

4 seguenceNo SequenceNo — used to initialize data
exchange by PLC, increase of this tag
by +1 indicates that PLC “wants” to
transfer data

AcknowledgeNo — used to indicate end
of data transfer, increase of this tag by
+1 indicates that data transfer is
complete (at the end of the data
transfer it should be
SequenceNo=AcknowledgeNo)

Message transfer from PLC is started when SequenceNo is different from the
AcknowledgeNo (incremented or reset by PLC).

Only one data exchange can be triggered at a time for a specific message
transfer. For example, only one Consumption Material message can be
executed at a time, the next consumption material message must not be
triggered by PLC before the current one was acknowledged, otherwise the
new one will be ignored.

Messages can have different combination of included content based on the
purpose of the message.

Below are examples of the message types in Production Management for
Batteries:

1. “PUSH” Message — SCADA Initiated to PLC

2. "PUSH REQUEST” Message — PLC Initiated to PLC

3. “PULL REQUEST” Message — PLC Initiated to MES

4. "PULL-PUSH REQUEST” Message — PLC Initiated bidirectional

Each of these 4 message types can be configured using the workflow tool.
“PUSH” Message — SCADA Initiated to PLC
Use case: download Work Order information to PLC.

Messages of this type in the template: WorkOrderDownload.

This type of message is used to download information to PLC (e.g. Manufacturing
order details). It is one-directional message — payload is sent to PLC, data transfer
initiated by WinCC OA.
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PLC WinCC OA

OPC UA Method Payload: “InputArguments”

L]
Call Method

PLC executes a Method "SetEnvelope”

and accepts “InputArguments”
Response

No Payload,

|
|
|
|
|
|
|
|
|
|
|
|
} only StatusCode
|

|

I

|
|
|
|
|
|
|
|
L
|
|
|
|
|
|
|
|

This type of messages include:
SetEnvelope — method for transferring data from WinCC OA to PLC.

InputAgruments — data sent to PLC, actual payload: WorkOrderID, ProductID,
Quantity etc.

OutputAgruments — typically has no payload, used for status check of the transfer.

Figure 7-6 Example of WorkOrderDownload message (screenshot from SIOME)
Y @ Envelope
¥ =@ SetEnvelope
Y =] InputArguments (Argument)
Content
Header

» =] OutputArguments (Argument)

Content attribute includes actual values; Header includes service data of the
method.

Implementation
SCADA Initiated Message Transfers are modeled as OPC UA Methods.

For every Method, a separate DP of type
BL_OP_MessageTransfer_ SCADAInitiated_toPLC should be created.

Necessary DPs are automatically created in the Machines tool.

The sequence of actions to be executed for the message transfer can be
configured using the workflow sequence tool.
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Figure 7-7 Structure of Message Transfer SCADA Initiated to PLC DPs

%

v [*7] BL_OP_MessageTransfer_SCADAInitiated_toPLC
v [ Methods
v [*7] SetEnvelope
Request
Response

Executing Workflow Button Implementation

A button object has been created for executing workflow
panels/object/workflows/SCADAInitiatedWorkflow.xml

The button can be used to trigger a given SCADA Initiated Message Transfer
(toPLC) or SCADA Initiated custom workflows.

The Message Transfer DP should be given as parameter defined by dollars:

$system

$line

$area

$mType

$minstance

$workflowType (e.g. "MTSCADAInitiated"...)
$messageTransferName (e.g. "WorkOrderDownload")
$buttonName

The button is disabled while executing, enabled again afterwards.

Figure 7-8 The button for executing workflow

@ objects\workflo... E

Start Workflow

If workflow execution fails, it gives a warning message. You can see the details in
the logs.

Figure 7-9 Warning of Workflow Action

», ConfirmationDialog (Systern1 - BL_workflowTools; #1) — X

1 Warning of Workflow Action
System1:_Line1_AreaA_Slitter_1_WFConfigSCADAInitiatedToPLC_WorkOrderDownload

Workflow action failed
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If workflow is completed successfully, it gives below message.

Figure 7-10 Information of Workflow Action

> ConfirmationDialog (System1 - BL_workflowTools; 1) — x

@ Information of Workflow Action
System1:_Linel1_AreaA_Slitter_3 WFConfigSCADAInitiatedToPLC_WorkOrderDownload

Workflow action have been performed successfully

7.2.4 “PUSH REQUEST” Message — PLC Initiated to PLC

Use case: download information to PLC on request.

This type of message is used to download information to PLC (e.g. setpoints). It is
one-directional message — payload is sent to PLC, data transfer initiated by PLC.
PLC initiates data exchange by increasing SequenceNo by +1.

|

|

Data is ready to be sent a :
|

~————____increase

OPC UA Method | No Payload

L
Call Method

PLC executes a Method [ SetEnvelopo’

and sends “OutputArguments” back
Response

and StatusCode

<a

increase %
— AckNo

This type of messages include:
SetEnvelope — method for transferring data from WinCC OA to PLC.
e InputAgruments — data sent to PLC, actual payload: tag values etc.

e OutputAgruments — typically has no payload, used for status check of the
transfer.

Handshake tags — for initializing exchange by PLC:
e SequenceNo — PLC increases of this tag by +1 to start data exchange.

e AcknowledgeNo — WIinCC OA increases of this tag by +1 to indicate that data
transfer is complete.
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NOTE

It is necessary that SequenceNo is not incremented by PLC again until the
current message transfer is complete. PLC should wait for the AcknowledgeNo
to be incremented, and only then to request another message transfer by
incrementing SequenceNo by +1.

For more information on consistent data exchange with PLC see Support
Page.

Implementation

NOTE

NOTE

7.2.5

For every PLC initiated message transfer to PLC a DP of type
BL_OP_MessageTransfer_PLClnitiated_toPLC must exist.

By default, the library creates those DPs in the Machines tool.

The sequence of actions to be executed for the message transfer can be
configured using the workflow sequence tool.

A Ctrl-Manager with the included script
messageTransfer_PLClnitiated_Handler must be added to handle PLC initiated
message transfers.

For more information about single PLC Initiated Handler see PLC Initiated
Message Transfer Handler CTRL Manager.

For more information about the usage of old message transfer handler CTRL
managers see Update section.

Figure 7-11 Structure of Message Transfer PLC Initiated to PLC DPs

i Dp-Type Editor X
v [77] BL_OP_MessageTransfer_PLClnitiated_toPLC
v [*7] Handshake
[+6] AcknowledgeNo
[56] SequenceNo
v ™) Methods
v [*7) SetEnvelope
:f-() Request
[A0] Response

“PULL REQUEST” Message — PLC Initiated to MES

Use case: record information at the end of production order or step (Batch data,
Quality data etc.).

Messages of this type in the template: BatchRecord.

This type of message is used to transfer data to WinCC OA from PLC. It is one-
directional message — payload is sent to WinCC OA. PLC initiates data exchange
by increasing SequenceNo by +1.
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NOTE

PLC WinCC OA

| |
| |
Data is ready to be sent : a :
————— increase |
1 e —
|
OPC UA Method I No Payload

v
Call Method

PLC executes a Method “GetEnvelope”

and sends “OutputArguments” back

Payload: “OutputArguments”
and StatusCode

<a

incre ase/

Ack No

|
|
|
| |
| 1
| |
| |
[ |
| |
| Response |
| |
| |
| I
| |
| |
|

| |
|

|

|

This type of messages include:

GetEnvelope — method for transferring data from PLC to WinCC OA.

e InputAgruments — data provided to PLC along with Method call (typically has
no payload).

e OutputAgruments — data from PLC, actual payload: BatchID, Quantity,
QualityData etc.

Handshake tags — for initializing exchange by PLC:

e SequenceNo — PLC increases of this tag by +1 to start data exchange.

o AcknowledgeNo — WIinCC OA increases of this tag by +1 to indicate that data
transfer is complete.

It is necessary that SequenceNo is not incremented by PLC again until the
current message transfer is completed successfully. PLC should wait for the
AcknowledgeNo to be incremented, and only then to request another message
transfer by incrementing SequenceNo by +1.

For more information on consistent data exchange with PLC see Support
Page.

For PLC initiated message transfers to MES, the library includes an example for
batch record processing.

Implementation

For every message transfer PLC initiated to MES a DP of type
BL_OP_MessageTransfer_PLClnitiated_toMES must exist.

By default, the library creates those DPs in the Machines tool.

The sequence of actions to be executed for the message transfer can be
configured using the workflow sequence tool.
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NOTE

NOTE

7.2.6

A Ctrl-Manager with the included script
messageTransfer_PLClnitiated_Handler must be added to handle PLC initiated
message transfers.

For more information about single PLC Initiated Handler see PLC Initiated
Message Transfer Handler CTRL Manager.

For more information about the usage of old message transfer handler CTRL
managers see Update section.

Figure 7-1212 Structure of Message Transfer PLC Initiated to MES DPs
. Dp-Type Editor X

[v "] BL_OP_MessageTransfer_PLClnitiated_toMES
v [77] Handshake
[56] AcknowledgeNo
[+6] SequenceNo
v ™7 Methods
v [77] GetEnvelope
[AD] Request
[A0] Response

Figure 7-13 Example of a BatchRecord message (screenshot from SIOME)

~  BatchRecord

Y @ Envelope
¥ =@ GetEnvelope
7= InputArguments (Argument)
¥ = OutputArguments (Argument)
Content
Header
v @ Handshake (2:MessageHandshakeDataType)
& AcknowledgeNo (UInt32)

@ SequenceNo (UInt32)

Content attribute includes actual values; Header includes service data of the
method.

“PULL-PUSH REQUEST” Message — PLC Initiated bidirectional

Use case: material verification/check.
Messages of this type in the template: ConsumptionMaterial.

This message is used for bidirectional transfer of data from PLC to WinCC OA and
then back from WinCC OA to PLC with OPC UA messages. For example, it is used
for material verification workflow.
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PLC [ WinCC OA

Check if response buffer”is free
Read from buffer -
——__ increase
SeqNo=101"" —————p,

No Paybad

PLC

and sends

executes a Method

O utputArguments® back
Paylcad: "OutputArguments
and StstusCode

Send northbound for further processing
and re ceive response

(e.g., to Opcenter via REST API

Payload: “InputArguments

PLC executes a Method
and accepts “InputArguments

No Paybad
only Ststus Code

Add data to buffer
Read nest from buffer

Process
1. PLC increases the Sequence number SequenceNo
WinCC OA calls “GetEnvelope” OPC UA Method

3. WiInCC OA processes the received Method response (optionally forwards to
MES)

4. WinCC OA calls “SetEnvelope” OPC UA Method
5. WiInCC OA processes the received Method response
6. WiInCC OA increases Acknowledge number AcknowledgeNo

NOTE After receiving response from “GetEnvelope” method data might be sent
further to other system (e.g., to Opcenter) for additional processing.

This type of messages include:

GetEnvelope — method for transferring data from PLC to WinCC OA.

e InputArguments — data provided to PLC along with Method call (typically has
no payload).

e OutputArguments — data from PLC, actual payload: BarcodelD,
ProductionOrderID, EquipmentID etc.

SetEnvelope — method for transferring data from WinCC OA to PLC.

¢ InputArguments — data sent to PLC, actual payload: RejectFlag, Material Name
etc.

e OutputArguments — typically has no payload, used for status check of the
transfer.

Handshake tags — for initializing exchange by PLC:
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e SequenceNo — PLC increases of this tag by +1 to start data exchange.

o AcknowledgeNo — PLC increases of this tag by +1 to indicate that data transfer
is complete, after SetEnvelope is executed.

NOTE It is necessary that SequenceNo is not incremented by PLC again until the
current message transfer is complete. PLC should wait for the AcknowledgeNo
to be incremented, and only then to request another message transfer by
incrementing SequenceNo by +1.

For more information on consistent data exchange with PLC see Support
Page.

Figure 7-14 Example of a ConsumptionMaterial message (screenshot from SIOME)

~ ConsumptionMaterial

Y @ Envelope
V¥V =@ GetEnvelope
7= InputArguments (Argument)
» = OutputArguments (Argument)
V¥ =@ SetEnvelope
» =] InputArguments (Argument)
7 OutputArguments (Argument)
¥ < Handshake (2:MessageHandshakeDataType)
< AcknowledgeNo (UInt32)
< SequenceNo (UInt32)

Implementation

For every bidirectional message transfer a DP of type
BL_OP_MessageTransfer_PLClnitiated_bidirectional must exist.

By default, the library creates those DPs in the Machines tool.

The sequence of actions to be executed for the message transfer can be
configured using the workflow sequence tool.

NOTE A Ctrl-Manager with the included script
messageTransfer_PLClnitiated_Handler must be added to handle PLC initiated

message transfers.

For more information about single PLC Initiated Handler see PLC Initiated
Message Transfer Handler CTRL Manager.

NOTE  For more information about the usage of old message transfer handler CTRL
managers see Update section.
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7.2.7

7.2.8

NOTE

Figure 7-15 Structure of PLC initiated Message Transfer bidirectional DPs

& Dp-Type Editor X
v [T BL_OP_MessageTransfer_PLClnitiated_bidirectic
v [77] Handshake

[56] AcknowledgeNo
[+¢] SequenceNo
v [77] Methods
v [T GetEnvelope
[Ao] Request
[A0] Response
v SetEnvelope
[A5] Request
[AD] Response

PLC Initiated Message Transfer Handler CTRL Manager

The CTRL Manager loads all configured Workflows on startup. These workflows
can be created for all defined Message Transfers by using the Workflow tool (see
chapter 6.4.3 Workflows).

The manager connects to all “AcknowledgeNo” and “SequenceNo” DPEs under all
message transfer DPTs

=:i BL_OP_MessageTransfer_PLClnitiated_bidirectional

=i BL OF MessageTransfer PLClInitiated toMES

=:f BL OF MessageTransfer PLClnitiated toPLC
If the SequenceNo is different from the AcknowledgeNo for same machine
instance, the relevant workflow action classes are executed in order.

The CTRL Manager also connects all OPC UA Connections for the PLCs. If there
is no active connection, the workflow is not executed.

Multiple different workflows can be executed in parallel.

Redundancy Support: Workflows can be executed when the system is active. If the
workflow is already in progress, the workflow resumes with the current action.

OPC UA Method Configuration in WinCC OA Para

In the following figures address configuration for the datapoints representing OPC
UA methods is shown.

Methods DPs are created by importing machine interface XML file (from SIOME)
with Machines tool. Methods DPs are created according to configured messages
(methods) in imported XML file.

Basic data types or the complex types which can be resolveable to basic data
types are supported by PM4B. If you have complex data types in your SIOME
file like “Number”, they will not be supported.

Each OPC UA Method is represented as two Data Point Elements in a WinCC OA
Project, one for the method request, one for the response.
Each Method has “Server” and “ltem” specified in the address configuration (can
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be shown using the Para). “Item” represents OPC UA node address. On the
screenshots below an example for the “WorkOrderDownload” method is shown.
“Server” and “Item” are filled automatically when importing the OPC UA interface
definition using Machines Tool (see chapter Machines Tool — Import SIOME).

This is an example for an envelope Nodeld in the PLC

Figure 7-16 Envelope Address in PLC (using UaExpert)

v & WorkOrderDownload v Nodeld ns=4;i=5033

v & Envelope Namespacelndex 4
@ SetContent IdentifierType Numeric

v % SetEnvelope Identifier 5033
NodeClass Object

# InputArguments Bioaiitlane 4, "Envelope”

@ OutputArguments DisplayName = ewalopd”

This is the corresponding Nodeld for the SetEnvelope method:

Figure 7-17 SetEnvelope Address in PLC (using UaExpert)

v &% WorkOrderDownload v Nodeld ns=4:i=7012
v & Envelope Namespacelndex 4
@ SetContent IdentifierType Numeric
v & SetEnvelope Identifier 7012
@ InputArguments MNodeClass Method
BrowseName 4, "SetEnvelope”
¢ OutputArguments DisplayName v “SetEnvelope”

This results in the shown address configurations for the Request object and the
Response object of the method:

Figure 7-18 Peripheral Address for the SetEnvelope Request Object

% Para_15: Datapoint parameterization (System! - DashboardDemo_3.19; #1) -

Module  Panel  Scale Help

EX RS =y v+ A @ & 1:1 [Engish, US [en USutfe] v

— Filter op
[ Internal datapoints n 4 .
& Periphery - OPCUA DPE: System1'Line1 Area3 Coater 1 MTSCAl ~
[ Ignare case .
DP filter: I: Peripheral add Variant Driver number—
® Node ID
Sener: opcua_Linel Aread Coater 1_connection i -1 3
™1 Line1_Area2_Mixer_1_MTSCAD ~ ) O Browse Path
[ Line1_Area? Mixer 2 MTSCAD
. = Tl Method
v [ Line1_Area3 Coater 1_MTSCAI £ Metho
[%] _comman
=1 lock Item: |ns=4,i=70125ns=4.1=5033 | Getitem
~ [ Methods
[=] _comman Type of transfort
E=] ook default ~ [ Histoncal
~ [ SelEnvelope
I[;} _Icnr:mnn Direction
=] _loc
v [A2] Request ® Output
[=] _original O Input
=] _address O InfOut
[=] _common
[=] _distrib
[==] _lock
[#5] Respaonse » f
1 Line1_Avead_Coater 1_MTSCAI Heip Address active O Ly CsicH
™1 Line1 Area5 Calenderer 1 MTEY
< >
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7.2.9

NOTE

Figure 7-19 Peripheral Address for the SetEnvelope Response Object

&
Module Panel Scale Help
B ? o - N 1l | E‘l > 4 Al @& ) 1:1 Eenglsh, US fen_US.utfs] v
r—Filter op
[ Internal datapoints ~ g
- £ & Periphery - OPCUA DPE: System1:Line1_Area3 Coater 1_MTSCAl
Ignare case
DP filter: I: Peripheral add Variant Driver number
® Node ID
S & 3
“” | = erver: opcua_Line1_Area3_Coater_1_connection O Browse Path 1
=] _common
[=] _lock Method
~ [ SetEnvelope
::} —rﬂ”::r””” Item: | ns=4:i=70125ns=4;=5033 | | Getitem
v [AD] Request
[%] _original Type of transformation
[=] _address (defeu\t ~ [ Old/new comparison [ Histarical
[%] _common
[=] _distrib Direction. Receive mode-
[=] lock O Output ® Unsolicited
v @Ifispnn:gi:a\ @) Input Polling
—t o)
[=] _address . JEE
[%] _common
[=] _distrib
[=] _lock
™71 Line_Aread_Coater_1_MTSCAI Help Address active oK Apply Caicel
™1 Line1_Area5_Calenderer_1_MTS
o id Aeeor AEmeo 4 wrTAAAR

OPC UA Messages Error Handling

There is a function in PM4B that builds up method call: prepares parameters for a
Method, prepares a JSON string for a method call with all parameters. This JSON
string is set to a Method Request DPE, and it also contains a timeout for the

Response (10 sec by default). Method is then requested/called by OPC UA Driver.

If Response is not received from a PLC, OPC UA Driver of WinCC OA will
generate its own response with Status code “timeout error”. So, the PM4B script
always has a response that it evaluates — either from a PLC or internally (from a
Driver).

The Ctrl-Manager acknowledges the message by updating the AcknowledgeNo
after the message was processed successfully. Increase of AcknowledgeNo marks
a successful message transfer (AcknowledgeNo becomes equal to SequenceNo).

If a message transfer fails because of no Response within a timeout (neither from a
PLC or internally), message transfer is retried 5 times total. Message is
acknowledged only after receiving Response. After 5 retries the message will not
be acknowledged — AcknowledgeNo will remain unchanged. In this case the
message transfer can be triggered again by the PLC by increasing the
SequenceNo once more.

There is no Response only in the case of OPC UA Driver is not running. If
OPC UA Diriver is running, there is always a Response.

A script handling message retries can be edited according to project requirements.
Copy file from Runtime subproject to the Project, edit if necessary:
...Iscripts/libs/workflows/messageTransferHandlerHelpers.ctl.

In this script an engineer can change number of retries, number of seconds
between retries, timeout for receiving response for the OPC UA Method call.
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NOTE

7.3

Logic above is true for “PUSH Request” Message and “PULL Request”
Message.

OPC UA Alarms and Conditions

For sending alarms from a PLC to the SCADA system the OPC UA mechanism
Alarms & Conditions is supported. WinCC OA (SCADA) acts as OPC UA client and
allows receiving and acknowledging alarms from an OPC UA alarm server (PLCs).
The alarm is mapped to a data point element in the WinCC OA OPC UA client
project via a corresponding peripheral address.

Alarms coming from PLCs via OPC UA Alarms and Conditions must have at least
these properties:

Acknowledgement — the user has seen the alarm condition
Severity — the severity of the alarm (from 1 to 1000)
Message — the message to be shown to the user

Alarmld — the uniqgue name of the alarm on the device
Active — the alarm condition is active or not

In the following table there is an example of how Severity correlates with Alarms
classes in MES/SCADA:

Alarm class | Severity Description
(SCADA) (OPC UA A&C)

w/o ack. with ack.

Info 150 225 Diagnostic messages, help messages to
operator, i.e., “system is ready”

Warning 400 450 A deviation of system parameters by a certain
level

Alarm 600 650 Persistent indication of a fault, a deviation from

normal operation condition, i.e., abnormal
operating situations

Critical Error | 860 930 A critical deviation of a system parameters
from normal operation, where further operation
is effected or not possible.

Alarms are not part of OPC UA interface template and are specified separately.
Machine vendor/supplier is expected to specify valid alarms for each machine and
make them available via OPC UA A&C.

See also OPC UA Alarms and Conditions Configuration.
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7.4

7.4.1

NOTE

Data Model

OPC UA Based Model

The data model for process data in the Production Management for Batteries is
based on the Siemens “Information Model Kit". The information model kit is
provided as node set and can be used within the SIOME tool to configure the OPC
UA interface for the PLC.

Figure 7-20 Using the Information Model Kit

SIOME

PLC |nformation Model Kit
WinCC OA Configuration

=1} BL_OT_EquipmentAlarm 1 BL_OT_EquipmentStatus *  xyzObjectType
.
=i BL_OT_EquipmentControl

= BL_OT_Equipmentinformation

=} BL_OP_MessageTransfer
=z} BL_DT_MaterialDownload
=i} BL_DT_ProcessParametar N
=i} BL_DT_ProductionFeedback tdls

WinCC OA Runtime

0OPC =
Line!_raa_Mixer_7_EquipmantStatus_EquipmentStatus
,_EquipmentStaus

Linet_Areas_Muxer_9_EquipmentStatus_EquipmentStatus

sfer_OrderDownloadMethodBased
sfor_OrderDownloadMothodBased
sfor_OrderDovnloadMethodBased

Information Model Kit provides enumerated types, object types and data types
based on the OPC UA definitions. In Production Management for Batteries the
enumeration types are implemented as “enum” definitions, the object types and
data types are implemented as DPTs.

It is very important to stick to the datatypes and data structure of Information
Model Kit when modelling the machine data. Only in this case it is possible to
create process data easily with the “Machines” tool. If the machine interface is
designed differently and does not comply with Information Model Kit, then
manual work will be necessary for creating and configuring Data Points in
WinCC OA project.
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Figure 7-21 Example Enumerated Type

enum machineMode

{
Undefined = 0,
Manual = 1,
Maintenance = 2,

Zutomatic = 2,
Semilutomatic = 4,

—

Eemote = 3,
StepMode = £

Figure 7-22 Example Object Type
~ m:f BL_OT_EquipmentStatus
v [T Line1_Area® Mixer 1 EquipmentStatus EquipmentStatus

[=] common
[=] lock
State
Maode
Blocked
Starved
CurrentSpeed
DesignSpeed
DesignCycleTime
CurrentCycleTime
DefectCounter
GoodCounter
TotalCounter
StandstillReason
StepStatus
Call

Figure 7-23 Example Data Type
w w:i BL DT ProductionFeedback
v [7] Line1_AreaA Mixer_1 ProductionFeedback Equipment
[=] common
[=] lock
targetMaterialld
targetSerialMumber
targetQuantity
orderld
batchld
sequenceld
equipmentld
[@] timestamp
qualityState
orderState
orderFinished

7.4.2 Overview of OPC UA Data
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7.4.3

Time Series Data
Collection

(e.g. Process
Variables)

Event Driven Data

(e.g. Material
Movements &
Verifications)

Alarms and
Events

(e.g. Exceeded
Thresholds etc.)

Data

Equipment Status

Equipment
Information

Process Data

Workorder data
Quality data
Traceability data
Equipment control

Alarms

Template Example

Mechanism

OPC UA Data
Access

(subscription based)

® OPC UA Methods
+

OPC UA Data
Access

OPC UA Alarms &
Conditions

Machine Supplier
Input

Make data available
on OPC UA Server
(PLC)

Implement
message-based
exchange.

Align PLC logic with

production
scenarios.

Setup alarms via
OPC UA Alarms &
Conditions

For more detailed templated see Excel file “Taglist Template PM4B v42_0.xIsx” or
SIOME file “Taglist Example PM4B v2_0.xml".

Equipment Information InterfaceVersionProject String
EquipmentName String
EquipmentTypelD Int32
LinelD Int32
VendorID Int32
EquipmentID Int32
Equipment Status State MachineStateEnumType
Mode MachineModeEnumType
Blocked Boolean
Starved Boolean
CurrentSpeed Float
DesignSpeed Float
DefectCounter Uint64
GoodCounter Uint64
TotalCounter Uint64

StandstillReason

MachineStandstillReason

EnumType

Stacklight1
Stacklight Behavior
Stacklight Color

StackLightColorEnumType
StackLightColorBehaviorType

Equipment Control

Abort ® Method
Clear ® Method
Hold ® Method
Reset ® Method
Start ® Method
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7.4.4

Stop ® Method
Suspend ® Method
ProcessVariables ExampleTemperaturel Float
ExampleTemperature2 Float
ExamplePressurel Float
ExamplePressure2 Float
Messages WorkOrderDownload Method
(example, amount and ConsumptionMaterial Handshake + “® Method
content shall be designed) | gatchrecord Handshake + “® Method

MachineStateEnumType

The MachineStateEnumType describes predefined states for a machine. This is a
default state enumeration. It is possible to extend it for your project specific use-

cases.

Table 1: MachineStateEnumType values

Name

Value

Description

Undefined

0

Undefined

Clearing

The machine is in the time period between the
release after an Emergency Stop by the
operator and the resulting end state

Stopped

The machine has electrical power but is in a
stationary state.

Starting

The machine is in production start. This is not
to be confused with program Start up. An
example might be the self-test of a packing
robot, which tests the functionality of the
individual servo motors through a movement
test.

Idle

The machine is ready to carry out its intended
function. It is however in a waiting state and
must first be brought into operation by the
operators or by external automatic release.

Suspended

Will be used in case of no detail status of
suspended is needed

Execute

The machine is carrying out its intended
function

Stopping

The machine is being transferred to the
stopped state (Stopped) by a controlled stop
routine.

Aborting

The machine is in the time period between the
occurrence of the failure and the resulting end
state (Emergency Stop).
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Name

Value

Description

Aborted

Machine is aborted and is not operating any
more.

Holding

10

The machine is in the time period between the
holding and the resulting end state (Held,
Equipment Failure, External Failure).

Held

11

The machine is not carrying out its intended
function due to an unpermitted deviation from
the SET-state detected by a control system
sensor.

Unholding

12

The machine is in the time period between the
release of held (Held, Equipment Failure,
External Failure) by the operator and the
resulting end state (Operating).

Suspending

13

The machine is in the time period between the
initiation of Suspending and the resulting end
state (Prepared, Lack, Tailback, Lack Branch
Line or Tailback Branch Line).

Unsuspending

14

The machine is in the time period between the
release of being suspended (Prepared, Lack,
Tailback, Lack Branch Line or Tailback Branch
Line) and the resulting end state (Operating).

Resetting

15

The machine is in the time period between the
release after a stop (Stopped) and the resulting
end state (Idle).

Completing

16

Order quantity is going to reached.

Complete

17

Order quantity is reached.

Setup

18

Setup activities are performed on the machine.

EmergencyStop

19

The machine is in EmergencyStop state after
operator hat pushed the emergency stop

HeldEquipmentFailure

20

Failure, which occurs in the machine itself and
leads to a machine stop (in accordance with
DIN 8782).

HeldExternalFailure

21

A failure which is not attributable to the
machine, but which nonetheless leads to a
machine stop (in accordance with DIN 8782).

SuspendedPrepared

22

The machine is ready to carry out its intended
function. However, it is in a waiting state which
was not recognized as a lack or tailback state
and can automatically start again.

SuspendedLack

23

The machine is not carrying out its intended
function due to a lack detected by the sensor
system in the inlet of the machine (Machine
Stop).

SuspendedTailback

24

The machine is not carrying out its intended
function due to a tailback detected by the
sensor system in the outlet of the machine
(Machine Stop).

Production Management for Batteries Engineering Guideline

Entry-ID:

V1.2, 05/2023

158




© Siemens AG 2023 All rights reserved

7 Interface Support and Data Model

Name Value | Description

The machine is not carrying out its intended
function due to a lack in the secondary inlet or
a tailback in the secondary outlet of the
machine (Machine Stop).

SuspendedLackBranchLine 25

The machine is not carrying out its intended
function due to a lack in the secondary inlet or
a tailback in the secondary outlet of the
machine (Machine Stop).

SuspendedTailbackBranchLine | 26

7.4.5 MachineModeEnumType
The MachineModeEnumType describes predefined modes for a machine. This is a

default mode enumeration. It is possible to extend it for your project specific use-
cases.

Table 2: MachineModeEnumType values

Name Value | Description

Undefined 0 Undefined

This mode indicates that the machine is in manual
mode. This feature may be used for the

Manual 1 commissioning of the individual drives, verifying the
operation of synchronized drives, testing the drive
as result of modifying parameters, etc

This mode indicates that the machine is in
maintenance mode. This mode would typically be
used for faultfinding, machine trials or testing
operational improvements.

Maintenance 2

The machine executes relevant logic in production
Automatic 3 mode. The machine is producing product or able to
produce product.

The machine executes relevant logic in semi-
automatic mode. The machine is producing product
SemiAutomatic 4 or able to produce product where some operations
are executed manually, while other operations are
executed automatic.

The machine executes relevant logic in remote
Remote 5 mode, e.g. it is controlled from a supervision
control system.

The machine executes relevant logic in step mode.
This mode is typically used during commissioning

StepMode 6 where the machine processes a product step by
step and the operator must start the next step
manually.

7.4.6 MachineStandstillReasonEnumType

The MachineStandstillReasonEnum should contain all the machine specific
standstill reasons. It is necessary to add all machine specific standstill reasons.
The following table is just a suggestion how to cluster different category. Detailed
values and descriptions must be defined at project level for each machine type.
The number of the value is the start value of the range. Each range ends with the
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start number of the next range, e.g.
MachinelnternalSafeties 2-23
MachinelnternalOperatorAction_33-64

Table 3: MachineStandstillReasonEnumType values

OtherExternalReasons

Name Value Description
Undefined 0 Undefined
MachinelnternalEStop 1 Machine Internal EStop
MachinelnternalSafeties 2..32 Safety relevant standstill
reason
MachinelnternalOperatorAction 33.64 Stqndstlll due to operator
- action
MachinelnternalProductAndMaterialRelated 65..256 Stand§t|ll due to product or
material reasons
MachinelnternalEquipmentFault 257..512 gﬁﬁhme internal equipment
MachinelnternalAllOtherFaults 513..1999 Machine internal all other
faults
2000...2999 | Machine ext. upstream
MachineExtUpstreamProcessReason process reason main
product flow
3000...3999 | Machine ext. downstream
MachineExtDownstreamProcessReason process reason main
product flow
OutOfService 4000...4499 | Out of service (planned and
unplanned)
4500 Other external reasons

branch- or sub-utility
equipment

7.4.7 StackLightColorEnumType

The StackLightColorEnumType describes predefined colors of a stack light. If a
color is missing it is possible to extend the enumeration for the project

Table 4: StackLightColorEnumType values

Name Value | Description
Undefined 0 Undefined
Red 1 Red
Yellow 2 Yellow
Green 3 Green

Blue 4 Blue

White 5 White
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7.4.8 StackLightBehaviorEnumType
The StackLightBehaviourEnumType describes predefined modes of a light. If any

behaviour, e.g. fast/ slow flashing is missing it is possible to extend the
enumeration.

Table 5: StackLightBehaviorEnumType values

Name Value | Description

Undefined 0 Undefined

OFF 1 OFF

Solid 2 Solid

Flashing 3 Flashing
7.5 Method-based Workflows

In the current version of Production Management for Batteries there are four DPTs
for method based standard workflows:

Figure 7-24 Standard Workflows

=:} BL_OP_MessageTransfer_PLClnitiated_bidirectional
=:} BL_OP_MessageTransfer_PLClnitiated_toMES

=:i BL_OP_MessageTransfer_PLClnitiated_toPLC

=:: BL_OP_MessageTransfer_SCADAInitiated_toPLC

7.6 Opcenter Execution Core Communication
REST API communication in PM4B is based on WinCC OA “Opcenter Execution

Core V8.9 REST interface” wrapper. See WinCC OA local documentation for more
info.

Production Management for Batteries provides the following CTRL-functions to
execute standard Opcenter transactions. These functions must be used in custom
scripts or panels by the engineer.

7.6.1 Standard Transactions

The following standard transactions are included:

Table 7-1 Delivered Opcenter standard transactions

Transaction Endpoint Description
Moveln POST Used to start a given queued
https://<server>/Shopfloor/api/Moveln container in the current
workflow step.
Move POST Used to move a given
https://<server>/Shopfloor/api/MoveStd container to the next step in

the workflow.
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7.6.2

Transaction Endpoint Description

MoveNonStd | POST Moves a given container to
https://<server>/Shopfloor/api/MoveNonStd | the any step in the workflow.

Combine POST Combines multiple
https://<server>/Shopfloor/api/Combine containers into one.

Start POST https://<server>/Shopfloor/api/Start Creates a new container.

Componentl | POST Used to supply

ssue https://<server>/Shopfloor/api/Componentl | material/containers to

ssue

another container.

AdhocQuery | POST https://<server>/query/api/Adhoc Executes a custom SQL
query on the Opcenter
Database.
UserDataCol | POST Creates a new definition for
lectionDefs https://<server>/modeling/api/UserDataColl | data collections
ectionDefs (UserDataCollectionDef).
CollectReso | POST Used to collect data for a
urceData https://<server>/Shopfloor/api/CollectReso | specified resource according
urceData to a DataCollectionDef.
CollectData POST Used to collect data for a

https://<server>/Shopfloor/api/CollectData

specified container according
to a DataCollectionDef.

Functions return “true” if successful and “false” if transaction failed.

To use the provided Opcenter Execution Core standard transactions the Opcenter
Server URL and Bearer Token must be specified. It can be configured from the
Opcenter Interface screen. (Opcenter Interface)
If you want to configure it manually, you can change the script in the library
scripts/libs/classes/mes/BLOpcenterTransactionsCustomized.ctl.

For more information about the given endpoints please take a look at the Opcenter

documentation.

Example Panels

The Production Management for Batteries delivers example panels, which show
how the Opcenter transactions can be executed.

The panels can be started directly from the Gedi, by right-clicking and selecting
“Open in QuickTest Module”.
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Start

Figure 7-2525 Starting Opcenter transaction example panels

v Il test

>, AdhocQueryTest i
l}i BarcodeSetrzetM R cek Rojec
>, CollectDataTest.x Rename F2
}: CombineTestxm [[] Delete Del
> Componentlssue
> CreateUserDataC Show Backup Panels
}; MovelnTest.xml A A New Pane)
>, MoveNonStdTest
S Movelestxmi @ Add New Folder
;>; OrderDownload_ = Encrypt Panel
:PJ ProcessValuePen S e e R
», StartContainerTe =~ [ TS s

B tools Open in External Application

BB vision

>, mainxml
7 BatteryLibTestEngineeringPr
()] Scripts
Iy Libraries ®
n .

Copy Path to Clipboard
Copy Relative Path to Clipboard

Add to Deviceclass

The panel test/StartContainerTest.xml shows the example usage of the Start

transaction.

The following fields must be filled:

e Container Name: name of the container to be created

e Product Name: name of the product in the container

o Workflow Name: name of the workflow to be used for the container
e Quantity: quantity to be produced for the container

T

The fields Product Revision and Workflow Revision must be filled with the correct

revision in case the Product/Workflow uses revision of record.

If necessary, the Mfg Order can be filled with a valid order name, for which the

container should be created.
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Moveln

Move

Figure 7-2626 Example panel for Start transaction

¥ _QuickTest : test\StartContainerTestxml (System - Batteryl ibTestEngineeringProj_3.19; #
Module Panel 5Scale  Help

X RS E By o 4 O an & @ 1:1 [engish, Usen Usutfe] |

Start Container
Container Name Product Name Product Revision
Container1 TestProduct A
Workflow Name Workflow Revision
TestWorkflow A Mfg Order

Quantity Execute Transaction

The panel test/MovelnTest.xml shows the example usage of the Moveln
transaction.

The Container Name for the container to be started must be specified, the
Resource Name used for starting is optional.

Figure 7-2727 Example panel for Moveln transaction

EXCESREED® ¥ +Q e

Move In Container

Container Name
Containerl Resource Name

Execute Transaction

The panel test/MoveTest.xml shows the example usage of the Move transaction.
The Container Name for the container to be moved to the next step is required.
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Figure 7-2828 Example panel for Move transaction

») _QuickTest :tes.. — X
EEXEaRE -
Move Container

Container Name
Container1

Execute Transaction

MoveNonStd

The panel test/MoveNonStd.xml shows the example usage for the MoveNonStd
transaction.

The following fields must be filled:
e Container Name: name of container to be moved
e To Step Name: name of the step to move to

e To Workflow Name: name of the workflow, in which the container should be
moved.

e To Workflow Revision: revision of the workflow

Figure 7-2929 Example panel for MoveNonStd

> _QuickTest_: test\MoveNonStdTest.xml (System1 - BatterylibTes... — X

Module Panel Scale Help

EXCESEED®S »v +0 e

Move Non-Std

Container Name To Step Name

Container1 TestSpec

To Workflow Name

TestWorkflow

To Workflow Revision \

Execute Transaction

Componentlssue

The panel test/ComponentissueTest.xml shows the example usage for the
Componentlssue transaction.

The following fields must be filled:

Production Management for Batteries Engineering Guideline
Entry-ID: V1.2, 05/2023 165



7 Interface Support and Data Model

© Siemens AG 2023 All rights reserved

o Container Name: name of container, where components should be supplied to
o List of Containers and Products to issue

- From Container Name: name of container to be issued

- Product Name: name of the product to be issued

- Product Revision: revision of the product to be issued

- Quantity: quantity of material to be issued

Figure 7-3030 Example panel for Componentlssue

> _QuickTest_: test\ComponentlssueTest.xml (System1 - BatterylibTestEngineeringProj_3.19; #1) - X

Module Panel Scale Help

EXrESEED S »v + A @ @ 1:1 [engish, Us fen_Us.utfa]

Component Issue

Container Name

Container1

from Container Product Product Revision Quantity Issued

Container2 TestProduct2 A 4

Container3 TestProduct2 A 7

From Container Name Product Name Product Revision Quantity

Container3 TestProduct? A 7 S fdd

Execute Transaction

Combine

The panel test/CombineTest.xml shows the example usage for the Combine
transaction.

The following fields must be filled:

e Container Name: name of the container, where the other containers should be
combined into

e Factory Name: name of factory in Opcenter
e List of Containers to combine
- From Container Name: name of container to be combined

- Close when empty: determines if the container should be closed if it is
empty after combine.

- Combine all quantity: determines if all quantity of the container should be
combined or not.

- Quantity: quantity to be combined
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Figure 7-3131 Example panel for Combine

7, _QuickTest_: test\CombineTest.xml (System1 - BatteryLibTestEngineeringProj_3.19; #1) - X

Module Panel Scale Help

EX >rESEE ™S v + A @ @ 1:1 [engish, US [en_Us.utfs] v

Combine Multiple Containers

Container Name Factory Name

Container1 Factory-1
From Container Name N 5 .
Container3 Close When Empty [0 Combine All Quantity ~ Quantity
From Container Name Close When Empty Combine All Quantity Quantity Delete
Container2 O %] 4
Add
Container3 O 3
Apply

Execute Transaction

UserDataCollectionDefs

The panel test/CreateUserDataCollectionDefTest.xml shows the example usage for
the UserDataCollectionDefs transaction.

The following fields must be filled:
o Name: name of the user data collection definition to be created
e Revision: revision to be created
e Data Point Layout (value 2 = Iteration Grid)
e Display Limits:
o List of Data Points in the data collection
- Name: data point name
- UOM Name: unit name, optional
- Data Type: (value 9 = Decimal, 6 = Timestamp)

- Is Required: specifies if the datapoint must be provided when collecting
data

- Lower Limit: optional

- Upper Limit: optional

- Limit Override allowed
- Column Position

- Row Position
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Figure 7-3232 Example panel for creating UserDataCollectionDefs

@ _QuickTest : test\CreateUserDataCollectionDefTestxml (System] - BatteryLibTestEngineeringProj_3.13; 21) - X
Module Panel Scale Help

Z B8 §"E#M&& 8|38 ¢t &8 L 11 |eghUsk s v

Create User Data Collection Def

Name Revision

DataCollectionDef A

v/ Display Limits

Name UOM Name Data Type Lower Lim Override Column
datapaint1 UNIT 9 ] 1000 i 1
datapoint2 UNIT [ O O 2 1
Name UOM Name Data Type )

datapoint2 UNIT 6 s Required

Lower Limit Upper Limit Limit Override allowed

Column Position Row Position
2 1 Add

CollectResourceData

The panel test/CollectDataTest.xml shows the example usage for the CollectData
and CollectResourceData transaction.

Selecting “Resource” as Mode in the panel executes the CollectResourceData
transaction.

The following fields must be filled:
o Data Collection Def Name: name of the data collection definition
e Revision: revision of the data collection definition
e Override Data Point Limits
e Resource Name: name of the resource
o List of Data Points to collect
- Data Point Name: name of the data point
- Data Value: value
- Data Type: (value 9 = Decimal, 6 = Timestamp)
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Figure 7-3333 Example panel for CollectResourceData

4y _QuickTest_: test\CollectDataTestxml (System - BatterylibTestEngineeringProj_3.19; 1) — X
Module Panel Scale Help

Z 08 §"C%® & 8 & 38 0 & & £ 1 |engshUskn sl v

M
CollectData  pocource

Aode

Data Collection Def Name Revision R R oL
DataCollectionDef A Override Data Point Limits
Resource Name

TestMachine1

Data Point Name Data Value Data Type
datapoint1 400.5 4
datapoint2 2023-05-05T 6
Apply
Data Point Name Data Value Data Type
datapoint2 -05-05T08:00:00Z 6 Auld

CollectData

The panel test/CollectDataTest.xml shows the example usage for the CollectData
and CollectResourceData transaction.

Selecting “Container” as Mode in the panel executes the CollectData transaction.
The following fields must be filled:

Data Collection Def Name: name of the data collection definition

Revision: revision of the data collection definition, only required if ROR is
enabled for the data collection definition

Container Name: name of the container, for which the data should be collected
Override Data Point Limits
Resource Name: name of the resource, optional
List of Data Points to collect
- Data Point Name: name of the data point
- Data Value: value
- Data Type: (value 9 = Decimal, 6 = Timestamp)
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Figure 7-3434 Example panel for CollectData

& _QuickTest_: test\CollectDataTest.xml (System1 - BatteryLibTestEngineeringProj_3.19; #1) - X
Module Panel Scale Help

Z 8 G S 3% & s 0 & K L 11 [engish Us[en st v

Mode
CollectData  container

Data Collection Def Name Revision
DataCollectionDef A Override Data Point Limits
Resource Name Container Name
TestMachine1 Container1
Data Point Name Data Value Data Type
datapoint1 400.5 9
datapoint2 2023-05-05T 6
Apply
Data Point Name Data Value Data Type
datapoint2 -05-05T08:00:00Z 6 e

Execute Transaction

AdhocQuery

The panel test/AdhocQueryTest.xml shows the example usage of the transaction.
The transaction allows the execution of custom SQL queries on the Opcenter
database.

The panel shows how custom queries can be executed, and how stored queries (in
WinCC OA) can be shown, read, and executed.

For custom queries the following fields must be filled:

e Query: SQL query string (can contain parameters, such as ?ContainerName in
the example below)

o List of Parameters used in the query
- Name: Parameter Name
- Value: Parameter Value

The button Save query stores a query with the name given in the field New Stored
Query Name, it is then stored in the file data/mes/queries/<queryName>.sql.

The combo box Execute Stored Query Name allows executing one of the stored
gueries. It shows elements for each .sql files in data/mes/queries.

The lower section of the panel shows the query result in a table.
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Figure 7-3535 Example panel for AdhocQuery

Module Panel Scale Help

EXNESEHED S

\ AR

) _QuickTest_: test\AdhocQueryTest.xml (System] - BatteryLibTestEngineeringProj_3.19; #1)

. @ Q@ 1:1 [engish, Us fen_Us.utfs] v

~Query

SELECT ContainerID
FROM Container

WHERE ContainerName = ?ContainerName;

New Stored Query Name

getContainerlD

Execute Stored Query Name

getContainerlD

Execute custom query

Save query

Execute stored query

Parameter
Name

ContainerName

Parameter Name

Value

Container1

Parameter Value

Delete

Add

Apply

ContaineriD

00041080000000b1

7.6.3 Custom Transaction

An example transaction

S

file

BatteryLibrary Engineering/scripts/examples/libs/classes/mes/BLOpcenterTransac
tionsCustomized.ctl shows how custom Opcenter transactions can be

implemented.

It must be moved into the projects scripts/libs/classes/mes directory to be usable.

The panels panels/examples/mes/ContainerTransactionsTest.xml and
panels/examples/mes/MfgOrderTransactionsTest.xml show the usage of the

example transactions.
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7.6.4

Figure 7-3636 Example panel for custom container transactions

) QuickTest : i j3.19; #1) - X
Module Panel Scsle Help
EXNESGERD S v+ O Q& Q1 o uslenvsunl v
Container Transactions
Container Nome
Container1
s

instance 10 Level a

00041080000000b1 COMPONENT 5 uoM

Prouct Product Revision e SpeciD

TestProduct A Product Description Resource ID 00071c8000000034

moveinc s geesp
Spec D
Gperation o
= oy Resource Name 00060e8000000034
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00060e8000000034
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=
Work Center 1D Work Center Name

ContainerID Container Name Level Product  Rev ProductDesc Qty ~ UOM 0005dc8000000002 TestWorkCenter

0004108000C Anode Siurry-1  COMPONEN Anode Slurr C  test123 500 UNIT
Figure 7-3737 Example panel for custom MfgOrder transactions
) _QuickTest : - BattenyL 3,18 21) _ X
Module Panel Scale Help
EBX e sE By v+ Q aQ Q 11 g, Usien st v

Mfg Order Transactions

Wig Order Name

TestMfgOrder|

Work Center Name Load g orders

Order IC Order N last cha Recipe | Product Contain Contain Order St

Planned Start

Release Planned Start
01/01/1970 01:00 01/01/1970 01:00 01/01/1970 01:00

uom

Qv )
10.000 UNIT Recipe

TestContainer20221014

Get Containers

L |

Product Name Product Revision

REST API Messages Error Handling

REST API communication in PM4B is based on WinCC OA “Opcenter Execution
Core V8.9 REST interface” wrapper. See WinCC OA local documentation for more
info.

There are functions in PM4B to handle HTTPS communication with Opcenter via
REST API. PM4B evaluation responses from Opcenter for errors, timeouts etc.

Functions return “true” if successful and “false” if transactions fail. Transaction is
considered ,failed" if it is timed out (Opcenter is not reachable) or Opcenter returns
a response with an error code.
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There is a possibility to change the way transactions are handled by editing WinCC
OA wrapper configuration.
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8 Getting Started

8.1 Setting up an Engineering Project
8.1.1 Create new WinCC OA Project

For creating a new WinCC OA project do the following steps:
1. Start the WinCC OA Project Administrator

2. Click the symbol “New Project”.

3. Select the project type “Legacy Standard project”.

Figure 8-1 New Legacy Standard WinCC OA Project

o WinCC OA 3.18: Project Administrator

D@0 & = 8 8 |C|8[R@E

>, New project - X L
— Steps ——— — Selecting project type

spgtji?g ype O Standard project .

General @® Legacy Standard project

settings O Remote Ul project

Create O Redundant project (first redundancy partner)

project

O Copy redundant project (second redundancy partner)
O Distributed project

O Redundant distributed project

O Remote driver project

4. Click Button "Next"

Figure 8-2 Project Parameters

> New project - X
— Steps — General settings
Project type Project name: -
5 ettjin g yp ) IEngmeenngExamplﬂ
General L:ngl:agte:. English - US (en_US.utf3)
settings ez Estonian - Estonia (et_EE.utf3)
Create Finnish - Finland (fi_FI.utf8)
project French - Canadian (fr_CA.utf3)
French - France (fr_FR.utf8)
French - Swiss (fr_CH.utf8) v
Path: C:/WinCC_OA_Proj/3.19/ | [
[ Runnable [J Pwd-protected
[J Use SQLite [J Use NGA
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Enter a project name
Select the project language English - US
Enter path for new project on your PC

If the end projects should use the NextGenArchvier, select “Use
NextGenArchiver”

9. Click button “Next”

© N o U

Figure 8-3 Create Engineering Project

— Steps — Creating new project
, Project type Settings of the new project:
* setting Legacy Standard project
, General
¥ settings Project name: EngineeringExample1
Create Project path: D:VWinCCOA/SCADALibraries/
project Runnable: Yes
Password protected: No
Language(s):
English - US (en_US.utfg)
Use MextGen Archiver: No
[L A o] —
mre @K QB OB W & G
* Legacy Standard project 7)< Previous oK Cancel

10. Click button “OK” for creating the project

NOTE The WIinCC OA Multiplexing Proxy must be disabled (by setting mxProxy =
“none” in general section project config) or changing the ports for data and
event managers, otherwise project deployment will not work.

8.1.2 Use Production Management for Batteries as Subproject

1. Open the config file of the new engineering project with the Project Edit button
{:} or with the Windows explorer

2. Add the two paths for the Production Management for Batteries subprojects

e BatteryLibrary Runtime

e BatteryLibrary_Engineering
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NOTE

NOTE

8.1.3

Figure 8-4 Project config, integrate necessary subprojects

CYWinCC_OA Proj/3.19/BattLib/tests/BattLibDevEngineeringProjSQlite_3.19/config/config - Text Editor (3.19; 50) - o X
File Ednt

XEH®S 9 ¢ XK@ [ (v |16
[general]

pvss_path = "C:/Siemens/Automation/WinCC_0OA/3.19"

proj_path = "C:/WinCC_OA_Proj/3.19/BatteryLibrary_Runtime"

proj_path = "C:/WinCC_OA_Proj/3.19/BatteryLibrary_Engineering"

proj_path = "C:/WinCC_OA_Proj/3.19/BattLibDevEngineeringProjSQLite_3.19"
proj_version = "3,19"

useSQLite = 1

langs = "en_US.utf8"

useNGA = 1

[ui]

defaultFont = "Noto Sans"

The shown sequence for the project paths needs to be applied.

The default font in the engineering project and in the deployed projects running
in a plant must be set to “Noto Sans”. Otherwise, the stylesheet will not work

correctly.

Initialization of Engineering Project

The following steps must be performed to initialize the project database and tools
to be used as Production Management for Batteries engineering project:

1. Ensure the newly created project is not running, close open WinCC OA
console and Project Administration.

2. Copy the template progs file from the engineering subproject’s config folder to
the newly created projects config folder.
Use the correct template progs-file according to the type of engineering project.

a. for SQLite projects use the file progs_nga_sglite.template

b. for RAIMA projects with NextGenArchiver use the file
progs_nga.template

c. otherwise use the file progs_valarch.template
Rename the original progs file (as backup) in the project’s config directory
Rename the progs template file to progs in the project’s config directory
Start the new project using the WinCC OA Project Administration or Console

Wait for the project to be restarted (will happen automatically after initialization
is finished)

o 0~ w

When starting the project for the first time the necessary DPTs and DPs are
automatically imported from the delivered DP lists.
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8.2

8.2.1

NOTE

NOTE

8.2.2

NOTE

First Engineering Steps

This chapter describes the first engineering steps which should be done. After
following these steps, the runtime can be started and there will already be
appropriate contents for navigation and screens.

OPC UA Connection in System Management

The address configurations for the process tags can be created from the OPC UA
item information in the SIOME files. At least one OPC UA connection for an OPC
UA client in WinCC OA with two subscriptions, one data subscription and one for
alarms and conditions, are necessary for creating the address configs.

The connection and the subscriptions must have the following names:
e BL_default_opcua_connection

e BL_default_opcua_subscription_data

e BL_default_opcua_subscription_alarms

See chapter 4.4 OPC UA connections and subscriptions for more information.

The default connection and the default subscriptions are used to make copies
for each created machine. The copies for connections and subscriptions can be
adopted in the WIinCC OA System Management.

It is strongly recommended to use authentications (certificates) and security
settings when creating an OPC UA connection!

Basic Configurations in Engineering Tools

For showing information in the standard screens of the Production Management for
Batteries some basic configuration is needed. The most important objects in the
SCADA system are the process tags for the machines. To be able to create
structured data objects for the process (and the calculated values) a definition of
machine types and a plant configuration are needed.

1. Define needed machine types in tool “Machine Types”
2. Define the plant structure in tool “Plant Structure”

3. Configure Process Tags in tool “Machines”
4

Configure the archiving of process tags and calculated tags in tool “DP
Archives”

The WinCC OPC UA connection with data and alarm subscription must be
parametrized manually before using the “Machines” tool with the automatic
address creation option.

KPI calculations are only possible if the basic data for the calculations are
archived.
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8.2.3

NOTE

8.2.4

8.2.5

Basic Ul Settings in Engineering Tools

The tool Navigation Settings must be started once to create or adopt the
navigation structures.

The Production Management for Batteries contains a couple of predefined color
databases and color schemes. They can be used as they are and there is no need
to change the colors in the color databases to get the system running. But there is
the possibility to change colors using the “Color Settings” tool (e.g., for alarms or
stacklights).

Nice pictures can be shown for the different machine types in the screens and for
the customer logo in the header if the pictures are copied into the pictures folder of
the engineering project and are assigned with the “Graphics” tool.

Create and Start required Managers

The calculation of machine OEEs, area OEEs and machine statistics is done by
one control manager. The calculation of the line OEEs and the plant OEEs is done
by a second control manager. This separation was introduced to a support
distributed systems with lines split between systems. The calculation for the line
and plant is done on the head system.

Following control managers and a driver are necessary for sending/receiving data
via OPC UA and having the KPI calculations running. For any additional
functionality other managers shall be started, e.g., for handling the communication
to the MES.

Figure 8-5 Control Manager for OEE and Statistic Calculation

2 Control Manager 2 oeelCalculation_Machines_and_Areas_Handler 2022.06.13 11:16:35.1 668 always 2
2 Control Manager 3 oeeCalculation_Lines_and_Flant_Handler 2022.06.1311:17:23.8 10060 always 2

Since not all users must have permissions to create DPs themselves, the following
control manager must be started, that creates the necessary DPs for creating trend
configurations and saving User Interface settings.

Figure 8-6 Control Manager for User Interface Setting and Trend DP Creation
28 control Manager 5 BLCommandChannel_Handler 2022.09.08 10:20:37.9 5200 always 2

At least one OPC UA client is necessary for connecting the PLCs via OPC. For
information about additional engineering steps for using the driver please refer to
chapter OPC UA Connections and subscriptions.

Figure 8-7 OPC UA Client
2l opc UA Client 1 2022.02.11 17:22:116.8 3384 always 2

Start the Process Tag Simulator

If there are no real or simulated PLCs for the process values of the machines, the
most important machine values can be simulated with functions of the Production
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Management for Batteries. Therefore, a control manager must be created which is
running the simulation script.

Figure 8-8 Control Manager for Simulation in WinCC OA Console

21 Control Manaéer 3 simulator 2023.08.28 14:44:04.4 24128 alwa}s 2

If not all machines should be simulated this can be configured with the tool Simulat.
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9 Alerts

The following predefined alert classes are delivered with the Production
Management for Batteries.

Table 9-1 Alert Classes

Name Priority Short Name Acknowledgement
BL_Alarm 80 ALM CAME or WENT
BL_Fault 70 FLT CAME or WENT
BL_Warning 60 WRN CAME or WENT
BL_Status 40 STT ---
BL_Command 30 CMD ---
BL_lInfo 20 INF
BL_System 10 SYS ---

See OPC UA Alarm Severity for configuring Alert Classes for OPC UA Alarms.

All alert classes used within the Production Management for Batteries must use
permission bit 5 as acknowledgement authorization bit.

NOTE In Production Management for Batteries only authorization bit 5 can be used
as acknowledgment bit (allows users to acknowledge alarms).

To show a custom text in Ul instead of the alert class DP as “highest alert class”, a
description for the alert class DPE must be defined. “Highest alert class” is
displayed on Plant Overview screen — see 3.2.2.

Figure 9-1 Highest alert class indication of a line on a “Plant Overview” screen

9.1 OPC UA Alarms and Conditions Configuration

For sending alarms from a PLC to the SCADA system the OPC UA mechanism
Alarms & Conditions is supported. The WinCC OA OPC UA client allows receiving
and acknowledging alarms from an OPC UA alarm server. The alarm is mapped to
a data point element in the WinCC OA OPC UA client project via a corresponding
peripheral address.

For each machine, a special datapoint for this purpose is created using the
Machines tool.
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NOTE

NOTE

Figure 9-2 Alarm Datapoint with Peripheral Address

X

X ES E By s 4+ At @ & 11 [English, US [en_US.utf8]

-~ Filter options:

[ Intemal datapoints

0. & Periphery - OPCUA DPE: | System1:Line1_AreaA_Mixer_9_Equipmi ~
Ignore case
DP fiter: | dd Variant Driver number
(@ Node ID —
v = ELOT Fefirent = Server |opcua_Line1 AreaA_Mixer_8_connection B Cinovanan [1 S
[ Line1_AreaA Mixer_1_EquipmentAlarm
[ Line1_AreaA_Mixer_10_EquipmentAlarm Subscr.: opcua_Line1_AreaA Mixer_9 alarms ~ ... Method
[ Line1_AreaA Mixer_2_EquipmentAlarm
[ Line1_AreaA_Mixer_3_EquipmentAlarm \temilns=100:\=1 Get item
[ Line1_AreaA Mixer 4_EquipmentAlarm

[ Line1_AreaA_Mixer_5_EquipmentAlarm Type of
[ Line1_AreaA Mixer 8 EquipmentAlarm

[ Line1_AreaA_Mixer_7_EquipmentAlzrm (d*“'“““ i L] Historical
[ Line1_AreaA Mixer 8 EquipmentAlarm
[ Line1_AreaA_Mixer_9_EquipmentAlarm

Directi Recei od

<

[%=] _common Output Unsolicited
=1 _lock Input Palling
v [2] Alarm @ Iout Single q
[%] _original @ Alam
_address
[%] _alert_hdl
[=] _common

[=] _distrib Help Address active oK Apply Cancel

[=] _lock

[ Line1_AreaB_Coater_1_EquipmentAlarm
[ Line1_AreaB_Coater_2_EquipmentAlarm

In the peripheral address the special subscription for the alarms is used. The
subscription has been created automatically in the tool which creates the
datapoints.

Figure 9-3 Alert Handling for Alarm Datapoint
b3 s

X 2o EBE®S e o+ A @ & 1:1 | English, US [en_US.utf8] v

—Filter options:

[] Internal datapoints = .
& Alarm handling DPE- | System1-Line1_AreaA_Mixer_9_Equipme ~

[1 ignore case
DP filter: |

Ranges Parameters

~ =i BL_OT_EquipmentAlarm 7
[ Line1_AreaA_Mixer_1_EquipmentAlarm
[ Line1_AreaA_Mixer_10_EquipmentAlarm

[ Line1_AreaA_Mixer_2_EquipmentAlarm ﬁm Came text
[ Line1_AreaA_Mixer_3_EquipmentAlarm

[*] Line1_AreaA_Mixer_4_EquipmentAlarm On (1) not Ok came
[ Line1_AreaA_Mixer 5 EquipmentAlarm

[ Linet_AreaA Mixer 6 EquipmentAlarm Off (0): Ok came

[ Line1_AreaA Mixer 7_EquipmentAlarm

[ Line1_AreaA_Mixer 8 EquipmentAlarm
~ [ Line1_AreaA_Mixer_9_EquipmentAlarm
[%] _common

Alarm class 010 BL Alaim

[%] _ariginal
[%s] _address

=1 et active for multiinstance

[%] _common

=] distrib Help oK Apply Close
[=] _lock

[ Line1_AreaB_Coater_1_EquipmentAlam
[ Line1_AreaB_Coater_2_EquipmentAlarm

The alert handling automatically is configured for a multi instance alarm.

The OPC UA severities must be mapped to WinCC OA alarm classes, see OPC

UA Alarm Severity. More information can be found in the WinCC OA online help.
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9.2

NOTE

9.3

NOTE

OPC UA Alarm Severity

Mapping between the OPC UA severity and the alert classes in WinCC OA must

be configured in case OPC UA Alarms & Conditions mechanism is used for the
transmission of alarms from the PLCs to the SCADA system.

The following steps show how to configure the mapping.

1. Open Driver OPC -> OPC UA Alarm Severity

Select the OPC UA Client from the drop-down list “Driver”

3. Enter the number of mapping “Areas”
Areas represent number of Severity ranges

4. Enter the area limits

5. Enter the alert class which should be used for each area

6. Click button “Apply”

Figure 9-4 Alert Severity Mapping

oo
>

-
Wt —Alert severity mapping
OPC UAAlRrm
severity Driver: OPCUA1 ~
Areas: |5 = n
OPCUA-Severity WinCC OA-Alericlass
1 BL_Alarm v
S
2 — BL_Fault v
< 30
3 ~ |BL_Warning v
<1 40]
4 ) : BL_Status ~
< a0
5 BL_Info iy
< >
OK Apply Cancel

The shown configuration is automatically configured for OPC UA Client 1, after

setting up the library.

Sum Alarms

Alarms screens show alarms according to a DP Patterns of a current level —
machine, area, line. DP Patterns are defined in “Sum Alarms”.

Alarm screen on a “Plant” level always shows all alarms (unfiltered).

Sum alarms are automatically created for

e The plant
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e Lines
e Areas
e Machines

It uses a filter to summarize all alarms of the according object. It always includes
alarms of all underlaying objects on any element by default.

The filters are defined as follows:
e Plant:
- Line*.**
- _Line*.connected
- _opcua_Line*.**
e Lines:
- <line>_***
- _<line>_*.connected
- _opcua_<line>_***
o Areas:
- <line> <area> ***
- _opcua_<line>_<area>_*.**
e Machines:
- <line>_<area> <mType>_<minstance>_*.**
- _opcua_<line>_<area>_<mType>_<mlinstance>_*.**

They can be adapted by the engineer if needed. The DPs can be found in DPT
BL_CT_SumAlarm and have SumAlarm__ as prefix in their name.

Example DP Names are:

e SumAlarm_Plant for the plant

e SumAlarm_Linel for a line

e SumAlarm_Linel Areal for an area

e SumAlarm_Linel Areal Mixer_1 for a machine

NOTE The alarm screen shows all alarms for a specific object. Filters can be defined
by changing the DP Pattern of the associated SumAlarm DP (e.g., the filter for
Linel/Areal can be changed by adapting the DP Pattern of
SumAlarm_Linel_Areal).
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10.1

NOTE

NOTE

Definitions and Agreements

Message Catalogs

The Production Management for Batteries contains several message catalogs for
different purposes:

Figure 10-1 Message Catalogs

v % Message Catalogs
#= BL basic.cat

+» BL_CalendarTexts.cat

+» BL_CommaonScreenTexts.cat
+ BL_EnumTexts.cat

» BL_OperatorTexts.cat

The catalog “BL_EnumTexts.cat” e.g., contains the texts for the ENUM definitions
which are shown in the UL.

Figure 10-2 Texts for Enumerations (extract)

Al

[ ]

X B == 1

Keyword English, US [en_US]
1 machineMode_Undefined Undefined
2 machineMode_Manual Manual
3 machineMode_Maintenance Maintenance
4 machineMode_Automatic Automatic
5 machineMode_SemiAutomatic Semi Automatic
6 machineMode_Remote Remote
7 machineMode_StepMode Step Mode
8 machineState_Undefined Undefined
9 machineState_Clearing Clearing
10 machineState_Stopped Stopped

Production Management for Batteries is designed only for one language which is
the English language. This means all screens are only available in English
language in the current version and this also applies to the engineering tools.

In a coming version there will be even more catalogs for texts which can be
used for translating the runtime user interface to different languages. The user
interface of the engineering tools will not be translatable.
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10.2

10.2.1

NOTE

Color Schemes, Stylesheets, and Icon Themes

Color Schemes

Production Management for Batteries contains two predefined color schemes,
which are based on the Siemens Brandville definitions:

e BL dark
o BL_light

The active color scheme when starting runtime is defined in the “config.level” file of
Production Management for Batteries:

Figure 10-3 Default Color Scheme in config.level

Name Anderungsdatum Typ

| config.level 26.08.2022 14:55 LEVEL-Date|

[ui]
# deliver font packages

applicationFont = "font/Siemens DEDS Regular.ttf"
applicationFont = "font/SiemensSans_Global_Bold.ttf"
applicationFont = "font/SiemensSans_Global_Roman.ttf"
# define the default color scheme (BL_dark/BL_Tlight)
activeColorScheme = "BL Tight"

[opcua]
alarmFallbackAddress = "ns=100;i=1"
setInvalidForConnLoss = 1

The used color scheme can be dynamically changed at runtime.

The “config.level” file also contains the path for the application font which
contains symbols which are used in the HMI and the paths for the
“SiemensSans Global” fonts which allow non-European languages

Besides the color schemes Production Management for Batteries contains a couple
of color databases which are independent from a scheme. The colors of some
color databases can be changed with the “Color Setting” tool (e.g., alarm colors or

machine state colors), see Color Settings.
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Figure 10-4 Color Scemes and Color Databases

¥ 3.18
v ™ Batterylibrary
> [o4] Seripts
iy Libraries
&+ Message Catalogs
M Data
W Configuration
M Datapoint Lists
> & Pictures
v Q Color Databases
v W Bl dark
2 Brandville
v W BLIight
& Brandville
Q@ alarmColors
& calllightColors
2 machinemodeColors
@ machinestateColors
@ runtimeColors
2 SiemensColors
@ stacklightColors
o stacklightDefaultColors
> @ toolColors
! Panels

10.2.2 Stylesheets

The file
.../config/stylesheet.css
in contains the Brandville styles for the Qt classes.

Figure 10-5 Brandville Styles for Qt Classes

T/*##############################################################################
# Tree

tHidFnEaR it it EaRd et d AR E R R ana R R a R R AR AR R R R R AR R R R R R/

/* global tree properties */
QTresView[type *= "Brandville Tree"]
{
border: none;
show-decoration-selected: 1;
selection-background-color: transparent;
background: oa-color(Brandville Tree_ Background) ;
}

/* default tree item */

QTreeView[type *= "Brandville Tree"]:: .
QTreeView[type "= "Brandville Tree"]::
=L

min-height: 44px;
margin-bottom: 6px;
border-bottom: 2px solid oca-color (Brandville Tree_ Background) ;

-1

QTresView[type = "Brandville Tree"]:: R
QTreeView[type = "Brandville Tree"]::
=E

color: oa-color(Brandville Tree_ Item Color);
background: oa-color (Brandville Tree_Item Background) ;

-1
/* hovered tree item */
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10.2.3 Icon Themes

Symbols can be supplied and shown depending on the color scheme. This is done
by creating a subfolder “themes” in the folder “pictures” and creating a subfolder for
each scheme in “themes”. This has to be done in the engineering project. The
following example shows the structure for scheme dependent customer icons.

Figure 10-6 Themes in Engineering Project

v &l Pictures
M Arealcons
B Machinelcons
v [ themes
v [ BL dark
v [ Customerlcons
2l Logo-FREYR.png
&l Logo-OEM.png
v I BL light
v [ Customerlcons
2l Logo-FREYR.png
&l Logo-OEM.png

NOTE These customer icons are subject of the symbol setting tool, see Graphics.

Production Management for Batteries itself contains scheme dependent icons, e.g.,
icons for the areas in the plant dashboard.

Figure 10-7 Area Icons for “dark” Scheme

« pictures > themes > Bl dark > PlantArealcons v | O O "PlantArealcons” durchsuchen

4].' ;'I;
gl s s e S

Agerpng Ager_critical.png Calenderer.png Calenderer_critic Coater.png Coater_critical.pn Dryer.png Dryer_critical.png Filler.png
alpng g

Filler_critical png Mixer.png Mixer_critical.png Packer.png Packer_critical.pn Qualifier.png Qualifier_critical, Slitter.png Slitter_critical.pn
] pPng g

Figure 10-8 Area Icons for “light” Scheme

« pictures > themes > BLlight > PlantArealcons v O PlantArealcons™ durchsuchen

‘ LA ASD. g

Ager.png Ager_critical.png Calenderer.png Calenderer_critic Coater.png Coater_critical.pn Dryer.png Dryer_caritical.png Filler.png
al.png a

A, g et ;= -

Filler_critical.png Mixer.png Mixer_critical.png Packer.png Packer_critical.pn Qualifier.png Qualifier_critical. Slitter.ong Slitter_critical.pn
g png g
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NOTE These icons are not subject of the symbol setting tool up to now. But they can
be substituted by supplying symbols with the same name in the same folder
structure in the engineering project.

10.3 Critical Machine Parameter

The criteria for a critical machine are defined by adapting the script

scripts/libs/machines/machineCriticalCustomzied.ctl

Figure 10-9 scripts/libs/machines/machineCriticalCustomzied.ctl

Name
@ 3.18
v % wincc_oa_batterylibrary
[¢3] Scripts
Vv Wy Libraries
I archive
B classes
v I machines
1y machineCriticalCustomized.ctl
Wiy machineDefinitions.ctl
B mes
B miscs

Figure 10-10 machineCriticalCustomized.ctl

al.
icalParameters is changed.

given parameters, otherwise FALSE.

@return IR

7 public bool isCritical(const string &dp, const string celement, const anytype &value)

OX|
string dpt = dpTypeName (dp):
if (dpt == BL_DPT_EQU TATUS)
20 |
33 if (element == “"Starved” || element == "Blocked")
34 © {
35 return (bool)value;
36 - }
37 else if (element == “"State”)
YO {
39 machineState state = (machineState) ((int)value);
40 return !machineStatesMachineAvailable.contains(state);
a1 - }
2L }
43 else if (dpt == BL_DPT_STACKLIGHT)
4O
45 if (dp.endsWith("_Stacklightl®) && element == “Behavior™)
€O {

stacklightBehaviour behavior = (stacklightBehaviour) ((int)value);
return (behavior == stacklightBehaviour::Flashing || behavior == stacklightBehaviour::Solid):

}

-~ a

S0 & }
52 return true;

=1}

The library contains a function
isCritical(Q

that defines the critical value ranges for the parameters.
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The critical parameters are defined by a DP Group named
BL_Equipment_CriticalParameters.

Figure 10-11 DP Group for critical parameters

>
—Group
BL_Equipment_CriticalParameters + [ Main group New Delete
r—Filter Definition
DPT/DP Group DP(E) Filter Alias Filter
BL_OT_EquipmentStatus %'.'.Blocked
BL_OT_EquipmentStatus *:* Starved
BL_OT_StackLight *:*_Stacklight1.Behavior
+DP +Alias +DP(T) Filter | +Alias Filter +Group Delete
Help Check Close

NOTE The DP Group must include DPEs of all systems, by adding “*:" to the start of
the DP(E) filter, as a value change is only interpreted as critical parameter
change if the DPE is included in this (local) DP group.

More details and examples can be found in the file or in Figure 10-10 and
Figure 10-11.

104 Library Version Updates

Updating the library version in an existing engineering project is partially
automated, but also requires some manual work.

The following changes were made within this version (V1.2):

o All engineering tools were completely reworked and redesigned for improved
usability.

o New Workflow handling was added.
- New tools Workflow Actions and Workflow Sequences are added.

- New CTRL Manager messageTransfer_PLClnitiated_Handler for handling
PLC Initiated Message Transfers was added.

¢ Icon font has been updated.
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e Color Databases were updated
- in SiemensColor and Brandville colorDBs
e Stylesheet has been updated.

o Template progs files, which include new CTRL Manager for workflows have
been updated.

e New unencrypted panels/scripts have been added:
- scripts/libs/classes/workflows/BLWFdpSet.ctl (runtime subproject)
- scripts/libs/classes/workflows/BLWFdpGet.ctl (runtime subproject)
- scripts/libs/classes/workflows/BLWFActionTemplate.ctl (runtime
subproject)
e Updated unencrypted panels/scripts:

- panels/examples/Brandville/Floatinglnput.xml: Updated to show example
of new Multiline-Edit Floating Input field

- scripts/libs/tools/classes/objectimport/BLUaDPCreatorCustomized.ctl:
Updated to support new tool

- scripts/libs/workflows/messageTransferHandlerHelpers.ctl: Updated to
support new workflows

- scripts/libs/classes/mes/BLOpcenterTransactionsCustomized.ctl: Updated
to use credentials configured in new Opcenter Interface tool.

e Updated message catalogues:
- BL_EnumTexts.cat
e New DPTs:

- New internal tool DPTs _BL_CF_WF_Config, BL_CF_WF_ActionConfig
were added for the new workflow tool.

- New internal tool DPT _BL_CF_DeployedVersioninfo was added for
partial deployments.

- New internal tool DPT _BL_CF_ExternalSymbolSettings was added for
new Opcenter Interface tool .

e Modified DPTs:

- Internal tools DPT: _BL_CF_Deployment updated to store last-used
settings of Deployment tool.

¢ New DPs:

- Master DPs will automatically be created when using the new DP
Archives tool

e Updated encrypted panels.
e Updated encrypted scripts.

The following changes were made within this version (V1.2):

e New encrypted scripts.
- scripts/messageTransfer_PLClnitiated_Handler(runtime subproject)

Steps to upgrade Engineering project to WinCC OA 3.19
1. Install WinCC OA 3.19 with Old Version Support
2. Ensure the engineering project is registered (WinCC OA 3.18) and stopped.
3. Create a backup of the stopped engineering project.
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Start WinCC OA 3.19 Project Administration

Double click the list entry “Doubleclick for list of older projects”
Select the WinCC OA 3.18 engineering project in the popup.
Click the ' button to upgrade the selected project to WinCC OA 3.19
Enter the maximum driver number, validate the pre-filled Pmon port.

© N o 0 &

Figure 10-12 Upgrade WinCC OA 3.18 project to 3.19

. Upgrade project - X

Project: |BatteryLibWU‘IEngineeﬁngTest_S_‘lE |

— Source of new WinCC OA version

C:/SiemensfAutomation\WinCC_0A3 .19/ |

Maximum driver
b i Pmon port: 24999 %

[] Save project before upgrading

[] CTRL syntax check before upgrading

v o BOB oBOE ©

Help OK Cancel

9. Click “OK” Button to start the upgrade.

Details about this procedure can be found in the WinCC OA documentation.

NOTE Before upgrade, please note if there are any Project-specific over-
parameterized WinCC OA panels or scripts. If they exist in the Project, they
must be merged manually by the engineer.

NOTE WiInCC OA 3.19 is only supported by Production Management for Batteries
V1.1 and later, therefore the existing engineering project must be updated to
the latest Production Management for Batteries version using the steps
described below.

Steps to upgrade Production Management for Batteries (Battery Library) version in
existing engineering Project
1. Create a backup of the stopped engineering project and deployed projects.
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2. Change the subprojects of the engineering Project to the new Production
Management for Batteries subprojects.

3. Check changes that could affect custom added components.

4. Add new CTRL Manager with script
batteryEngineeringProjectlnitialization and start mode “Once” as last

manager (if not already existing).
The script automatically updates the project database to the newest library

version.

NOTE If the update procedure fails (indicated by an error message), the backup can
be restored.

5. Start the Project

6. Check for overparameterized scripts and panels (printed in the logs of the
CTRL Manager batteryEngineeringProjectlnitialization)
Check if they have been changed from V1.1.0 to V1.2.0

a. If yes: check if overparameterization is still necessary, otherwise
remove script/panel from the Project

NOTE It must be ensured, that none of the modified/updated library scripts are over-
parameterized in the Project.

Notes when updating from V1.1.0 to V1.2.0
e Existing PLClInitiated Message Transfer CTRL Managers;
messageTransfer_PLClnitiated bidirectional Handler
messageTransfer PLClnitiated toMES Handler

messageTransfer_PLClnitiated toPLC Handler can be used with existing
customized scripts if the new workflow tool is not used. At the same time, the
new PLClInitiated Message Transfer CTRL Manager;

messageTransfer PLClnitiated Handler cannot be used together with above
three existing managers.

NOTE The project must be thoroughly tested after upgrading before use in a
production environment.

10.5 Debug Flags

Debug flags can be used for additional log entries of Production Management for
Batteries components, see table below.
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Table 10-1 Production Management for Batteries — Debug flags
Used In

Debug Flag

CTRL Managers with:
e messageTransfer_PLClnitiated_bidirectional_Handler

MessageTransfer

e messageTransfer_PLClInitiated_toMES_Handler
e messageTransfer_PLClnitiated_toPLC_Handler

e messageTransfer_PLClnitiated_Handler

OEE CTRL Managers with:
e oeeCalculation_Lines_and_Plant_Handler

e oeeCalculation_Machines_and_Areas_Handler

BL_Trend User Interface

Additional log entries for trends.

VarTrend User Interface

Additional log entries for trends.

SIOME Machines tool — Import SIOME
Must be activated for Gedi.

Additional log entries for parsing SIOME files and creating
necessary DPs.

DP Archives tool
Must be activated for Gedi.

Archive

Project data export tool
Must be activated for Gedi.

Exportimport

Deployment tool
Must be activated for Gedi.

BLToolDeployment

The debug flags can be activated using the Activate debug-flag button in the
console (see Figure 10-13).

Figure 10-13 Activate Debug Flag

[1 Event Manager 0 2022 =
| 0 Multiplexing Proxy 1 0]
2" Control Manager 1 -fpvss_scripts.Ist 2022
2 | Simulation Driver 1 2022 O
12" User Interface 1 -m gedi-user root: -dbg UI_INFO 2022
"2 |User Interface 2 -pvisiorvlogin.pnl 2022
0 User Interface 1 -m gedi -user root:
2" Control Manager 2 simulatorctl 2022 | Activate debug-
2" Control Manager 3 oeeCalculation_Lines_and_Plant_Handler -dbg OEE 2022 £ flag(s) [Ctrl+D]
2 | Control Manager 4 oeeCalculation_Machines_and_Areas_Handler -dbg O 2022
2 | OPC UA Client 2 -num2 2022 =
Simulation Driver 2 -num2 2022
Control Manager 6 eTransfer_PLClnitiated_bidirectional_Handler 2022

Afterwards, the debug flags to be activated can be specified with “-dbg <debug flag
1>[,<debug flag n>]", see Figure 10-14.

To deactivate the debug flags “-dbg NONE” must be set.
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Figure 10-14 Activate debug flags — Debug parameter input

o
>, Input

Debug parameter (e.g.: -dbg 2 or -report all)
@ [-dbg MessageTransfer

2 Control Manager 6 messageTransfer_PLCInitiated_bidirectional_Handler
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11 Adapting the Battery SCADA

11.1 Adding new Language

Adding of new languages to an engineering project will be subject of a future
version. In the current version English is supported.

11.2 Creating Color Schemes

Creating of new color schemes to an engineering project will be subject of a future
version.

11.3 Adapting Trend Configurations

11.3.1 Trend Functionality

Production Management for Batteries contains trend configurations, which can be
configured to show all archived process data.

General Functionality
Trend configurations can be defined to be available
e global for all users
o for members of specified user groups (multiple)

o for a specific user (creator).
The last two options can also be combined.

Additionally, trend configurations can be assigned to a specific machine, line, area,
machine type, or all machines, lines, or areas.

Here is an example how to assign trends to machines:

SIMATIC WinCC OA Batteries 112610 10.08.2022 @ OEMbrand  powerss by SIEMENS  [5>

Filt
b Overview  Control ~ Alarms ~ OEE  Stafistic History  Trends

Trend assignments can be changed by the “Available for ...” button:
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Figure 11-1 Trend assignment “Available for ...

@

Trend Is avallable for

O This machine Line 2 / Area 21 | Coater 2

Machine types

(®) This machine type Coater

O All machines in plant

Cancel oK

Assigning trends to Lines or Areas can be done similarly.

Available trends are shown in a list in the trend configurations panel. They can be
opened from the trend configurations panel per double click or clicking the “View”
button on the bottom right after selecting the trend configuration. Trends are
opened with a time range of the current week. Displayed time range can be
changed afterwards in the trend view panel.
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Figure 11-2 Trend Configurations Panel

Trend Permissions

856:14AM 24052022 QI OEMbrand powersd by SIEMENS [

Overview  Contol  Alarms  OFE  Statistic History  Trends  MES Order Test

A user can have the following permissions for a specific trend configuration:

e Every User can

Display and open global trend configurations

Display trends with at least one specified user group that the user is a
member of

Change trend configuration of global trends at runtime (saving is not
possible)

Change trend configuration of trends with at least one specified user
group that the user is a member of

e User with Permission to create DPs additionally can

Duplicate global trends

Duplicate trends with at least one specified user group that the user is a
member of

Create new trends
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11.3.2

11.3.3

e The trend owner additionally can
- Display and open trend configuration

- Change the trend configuration at runtime and save the changes
(overwrite)

- Rename trend configuration
- Change the assigned machine, line, area, or machine type
- Delete the trend configuration
e User with user bit 10 (VarTrend Permission for global enable) additionally can
- Display and open all trend configurations

- Change the trend configuration at runtime and save the changes
(overwrite)

- Rename all trend configurations

- Change permissions for all trend configurations (make trend global
available, change owner, change allowed user groups)

- Change the assigned machine, line, area, or machine type of all trend
configurations

- Delete all trend configurations

Creating new Trend Configurations

A new trend configuration can be created by clicking the “New” button in the trend
configurations panel. Afterwards a unique trend name needs to be defined and the
associated machine type, machine, line, or area must be selected.

Trend can then be configured at runtime in the trend view panel and saved as
described in chapter Maodify existing Trend Configurations.

Modify existing Trend Configurations

Change Type

A trend type defines the associated machine type, machine, area, or line. To
change the type of a trend either right click it in the list of trend configurations and
select “Edit Type” or select the configuration in the list and click the “Change Type”
button in the right section. Afterwards a panel with all possible options is opened,
where the new type can be selected.

When changing the trend type make sure to only set a trend type that contains all
elements used in the trend configuration.

Change Permissions

The trend permissions define which users can modify and/or display a given trend
configuration.

To change the permissions of a trend either right click it in the list of trend
configurations and select “Change Permissions” or select the configuration in the
list and click the “Permissions” button in the right section. Afterwards a panel is
opened, which allows to change the permissions.
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Figure 11-4 Change Trend Permissions Panel

», ChangeTrendPermissions — *

[ Trend global

Trend Creator: |root v|
—Groups
Allowed Groups All Groups
root
para
operatorAll

<< operator
= | |guest

Cancel Ok

Rename Trend

Renaming a trend configuration can be done in the trend configurations panel by
either right clicking the configuration in the list and selecting “Rename Trend” or
selecting the configuration in the list and clicking the “Rename” button in the right
section. Afterwards a panel is opened, where a unique trend name (not used by
any other trend) can be given.

Change Trend Configurations

Changing the trend configuration can be done in the trend view panel by clicking
the “Configure” button on the right section of the trend view panel. The actual
settings are the same as for a standard WinCC OA Variable Trend, for more
information please refer to WinCC OA documentation - VarTrend.

NOTE It must be ensured to only use non-internal DPEs that exist for the configured
trend type.

NOTE The configuration must afterwards be saved, otherwise the stored trend config
will remain unchanged.

11.3.4 Duplicate existing Trend Configurations

Trend Configurations can be duplicated in the trend view panel by right clicking the
trend configuration that should be copied and selecting “Duplicate Trend” or by
selecting the trend configuration in the table and clicking the “Duplicate” button in
the right section of the panel.

It is also possible to duplicate a trend configuration by opening it in the trend view
panel, clicking the “Save” button and selecting “Save As”.
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1135 Remove Trend Configurations
Trend Configurations can be removed in the trend view panel. Therefore, the
configuration must be selected and removed by either right clicking the trend

configuration in the table and selecting “Delete Trend” or by clicking the “Delete”
button in the right section of the panel.

11.3.6 Example — Creating Trend for Equipment OEE

1. Navigate to the Trends tab for the desired equipment
2. Click “New” button

Figure 11-5 Create new trend config

SIMATIC WinCC OA Batteries 82300AM 23022022 QI OEMbrand powersdby SIEMENS [5>

o
2

Mixer 1 Trend Private
Mixer 1 Trend New Private
Mixer 2 Trend Private

nd Empty Private

root

3. Enter a new unique trend name and click “OK”

Figure 11-6 New trend name

Gy

Enter trendname:

Trendname |r.-'1i:r;er 1 OEE Trend |ﬁr|
© ‘ oK ‘ ] Cancel m

Select the equipment for which the trend should be defined
Select the new trend configuration in the list and press “View”
Click “Add Datapoints”

Drag the desired DP into the trend view

N o ok
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11.3.7

Figure 11-7 Add DPEs to trend

SIMATIC WinCC OA Batteries 856:14AM 24052022 QI OEMbrand powersd by SIEMENS [

8. Click “Configure” to change the curve settings if required

9. Click “Save as” and select “Overwrite” to save the changes to the trend
configuration

Figure 11-8 Save trend config

& SaveTrend — X

(® Overwrite current Config
(O save as new Config

Cancel Save

The trend configuration for an equipment is saved as a local trend for the current
user. The trend can be made available for everyone or for defined groups by
selecting the configuration in the trend config list and clicking “Permissions”.

Export of Trend

It is possible to export data from the display of the curve to a CSV file. There is an
“Export” button on the bottom right corner, which can be used to start the exporting
process. A file selector windows will pop up, where you can specify the name of the
file. The file is saved in <project path>/data by default. This functionality uses the
build export mechanism in WinCC OA, so the format of the CVS file is the same
that WinCC OA produces. You can import and edit or further process these CSV
files in Excel. Select some Trends and specify the time interval and export it.
Maximum 16 Trends can be exported into one file.
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Figure 11-9 Save trend config

SIMATIC WinCC OA Batteries 856:14AM 24052022 QI OEMbrand powersd by SIEMENS [

Example file data.csv:

DPE;System1:linel_LineOEE_OEECalculated.Hourly.quality;System1:linel_LineOEE_O
EECalculated.Hourly.performance;System1:linel_LineOEE_OEECalculated.Hourly.availa
bility;System1:linel_LineOEE_OEECalculated.Hourly.overallOEE

Comment;System1:linel_LineOEE_OEECalculated.Hourly.quality;System1:linel_LineOE
E_OEECalculated.Hourly.performance;System1:linel_LineOEE_OEECalculated.Hourly.a
vailability;System1:linel_LineOEE_OEECalculated.Hourly.overall OEE

Unit;;;;

2022.03.11 10:00:00.000 ; 0.000000 ; 0.848464 ; 0.750000 ; 0.000000
2022.04.13 12:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.13 13:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.13 14:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.14 10:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.14 11:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.14 12:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.14 13:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.14 14:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.25 10:00:00.000 ; 0.000000 ; 0.565643 ; 0.500000 ; 0.000000
2022.04.25 11:00:00.000 ; 0.000000 ; 0.565643 ; 0.500000 ; 0.000000
2022.04.25 12:00:00.000 ; 0.000000 ; 0.565643 ; 0.500000 ; 0.000000
2022.04.25 13:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.25 14:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000
2022.04.25 15:00:00.000 ; 0.000000 ; 0.424232 ; 0.375000 ; 0.000000

114 Creating new Panels

When creating new panels which shall be integrated into the runtime HMI there
specific dollar parameters should be supplied depending on the level where the
new panel (screen) shall be used.

e Plant level: $system
e Line level: $system, $line
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NOTE

NOTE

Area level: $system, $line, $area

Machine level: $system, $line, $area, $mType, $minstance

New panels can be integrated into the navigation of the Ul framework of
Production Management for Batteries using the tool Navigation Settings.

The dollar parameter $system contains:

¢ the assigned system (in IT Settings) in deployed projects for areas and

machines

¢ the head system name in deployed projects for lines and plant
¢ the current system name in engineering projects

11.4.1 Existing Ul objects

The folder
...Ipanels/objects/...
of panel references which can be used when creating new panels.

Figure 11-10 Reusable Objects in Production Management for Batteries
v [l objects

M areas

B basics
v [ Brandville

> Accordionxml

Brandville_ControlButton.xml
EditButton.xml
; Floatinglnput_Combobox.xml
Floatinglnput_DateEditxml
Floatinglnput_LineEditxml
LockButton.xmil
ProgressBar.xml
>, SideMNavigationlter.xml
¥ ToggleButtonxml
I machines
B miscs
M plant
B trend

LA A

11.4.2 Value Ul Objects

The following Ul objects are delivered with Production Management for Batteries
and can be used to display data point values in custom screens.

FLOAT - objects/process/ProcessValueFloat.xml
INTEGER - objects/process/ProcessValuelnteger.xml
STRING - objects/process/ProcessValueString.xml
BOOL - objects/process/ProcessValueBool.xml
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o ENUM - objects/process/ProcessValueEnum.xml
o PERCENTAGE - objects/process/ProcessValuePercentage.xml
o DATETIME — objects/process/ProcessValueDate.xml

There is an example panel “objects/process/Examples.xml” that shows the usage
of existing process value objects (“object references”).

Figure 11-11 Example panel for “Object references”

TrendObject: ProcessValueFloat:

S i speed [mih]

1234.5678

Value is invalid
ProcessValuelnt:
title

in

(AL S

SR

Bt L e AR
2022-11-14 0:00:00

2131234

ProcessValueString:

ProcessValueEnum:
Machine Standstill Reason
Machine Internal Safeties

ProcessValuePrecentage:
Progress
40%

ProcessValuePercentage:

title [unit] Progress [%]

Edit abcdefgh 40

Value is invalid
Apply ProcessValueBool:
init]

ProcessValueDate:

- title [L Started [Grmestarmp] _
Discard Yes 1811112022 12:07

Common Features (extended properties / dollar parameter / methods / behavior)

o $DPE dollar parameter - Specifies the DPE which is assigned to the object.
The online value is always displayed on the object.

e To use dynamic DPEs depending on the selected line/area/machine, the
provided $-Parameters

o If the value is invalid, then an error message with red text “Value is invalid” is
shown under the object.

e Size and positions are controlled by layout management, so that layouts can be
used on the panel which holds the object.

o title property - If the property is empty, then the DPE common config
description is used.

e unit property - If the property is empty, then the DPE common config unit is
used.

o toolTip property - If the property is empty, then the DPE name is used.

e readOnly property - If the property is true, then the component is grayed out,
otherwise the DPE value can be modified by the user via the user interface.

e autoApply property - Specifies if the value should automatically be saved on
DPE, when it has been changed.

e The star (*) character in the title of the object indicates that the value is
changed but not applied.

e apply public method - It can be called by the engineer to save value on DPE, if
the readOnly property is false.

e discard public method - It can be called by the engineer to refresh value from
DPE.

e readPerm - Specifies the Permission Bit (1-32) needed to make the object
visible. Zero (0) means no check is performed.
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FLOAT

INTEGER

STRING

BOOL

ENUM

wirtePerm - Specifies the Permission Bit (1-32) needed to make the value
changeable. Zero (0) means no check is performed.

valueFormat property - If the property is empty, then DPE common format is
used. If the DPE common format is not specified, then the default 0.3f is used.

align property - Specifies the align of the value. The default value is AlignRight.
Possible values are AlignLeft, AlignCenter or AlignRight.

If the value is changed by the user via the user interface and the autoApply
property is true, then the value is applied when pressing the Enter key.

factor property — Specifies a factor how to display the value. The DPE value is
multiplied with this factor and that value is shown. If the value is applied, then
the displayed value is divided with this factor and saved as DPE value.

valueFormat property - If the property is empty, then DPE common format is
used. If the DPE common format is not specified, then the default 0d is used.

align property - Specifies the align of the value. The default value is AlignRight.
Possible values are AlignLeft, AlignCenter or AlignRight.

If the value is changed by the user via the user interface and the autoApply
property is true, then the value is applied when pressing the Enter key.

valueFormat property - If the property is empty, then DPE common format is
used. If the DPE common format is not specified, then the default Os is used.

align property - Specifies the align of the value. The default value is AlignRight.
Possible values are AlignLeft, AlignCenter or AlignRight.

If the value is changed by the user via the user interface and the autoApply
property is true, then the value is applied when pressing the Enter key.

valueFormat property - Specifies how the values are represented int the combo
box. Accepted values are “TRUE/FALSE”, “Yes/No”, “OK/NOK” or “1/0".

If the value is changed by the user via the user interface and the autoApply
property is true, then the value is applied immediately.

valueFormat property - Specifies the name of the Enum where the constants
for values are defined. Texts are displayed from the text catalog
“BL_EnumTexts.cat”. The control script (.ctl file) which defines the Enum must
be included with the #uses keyword on the panel (in the scope lib) where the
object is placed. For “enum machineState”, the
“machines/machineDefinitions.ctl” must be included. For value “Stopped = 27,
the text “machineState Stopped,Stopped” from .cat file is used.
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If the value is changed by the user via the user interface and the autoApply
property is true, then the value is applied immediately.

PERCENTAGE output

The percentage value is displayed with horizontal progress bar.
The DPE value should be between 0 and 1.

PERCENTAGE input/output

DATETIME

1143

NOTE

For this the ProcessValueFloat with factor configuration can be used.

valueFormat property should be set to 0d to show the percentage as a decimal
number.

factor property should be set to 100 to show the percentage correctly.
unit property should be set to “%".
The DPE value should be between 0 and 1.

showTime property — Specifies if the time is shown after the date.

dateFormat property - Specifies how the date is represented on the user
interface. This format is used if the showTime property is false.

dateTimeFormat property - Specifies how the date and time are represented on
the user interface. This format is used if the showTime property is true.

If the value is changed by the user via the user interface and the autoApply
property is true, then the value is applied immediately.

A calendar can also be opened by clicking on the calendar icon on the right
side of the component.

Using Dollar-Parameters

When using a machine faceplate (e.g. in a line visualization) the $-parameters
$area, $mType and $minstance have to be set for each machine reference panel
placed in the line panel. The $-parameter $line has to be set when using the line
panel itself.

The dollar parameter $system also must be set for each machine/area
accordingly if the panel should work in distributed systems.

This is because $system for lines and plant always contains the head system
name (in deployed projects), but the areas and machines can be located on
other systems (as defined in IT Settings).
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11.4.4

Figure 11-12 Using $-parameters

| Machine Typd
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[zl
Panel  |objects/machines/Machinelnfo_xml ‘ Name |PANEL_REF20
mandatory
= SParameter Data type Value
Sarca ?  [unknown] .. |sarza
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_ Sline ?  [unknown] Sline
Error Messape———
?  [unknown] Sminstance
fa Sho L SmType ?  [unknown] .. SmType
Ssystem ?  [string] Ssystem
N )
1.25 mlfs
oK Cancel

There are “object references” available in PM4B that can be used to build Ul panel
within the projects. See chapter 11.4.2 Value Ul Objects.

Using Data Watcher and Events

Production Management for Batteries contains a data watcher which can be used
to get data changes into the own faceplates. The data watcher knows the following
events:

e EVENT_STACKLIGHT_CHANGED
e EVENT_MACHINE_CHANGED

e EVENT_AREA_CHANGED

e EVENT_LINE_CHANGED

e EVENT_PLANT_CHANGED

e EVENT_ALARMS_CHANGED

For including the data watcher, please use the following procedure:

Figure 11-13 Including the Data Watcher

#uses "classes/dataWatcher/BLEgquipmentDataWatcher”

For the use of the data watcher, please use the following procedure:

Figure 11-14 Using the Data Watcher

uiConnect {"machineUpdatsdlE", BLEquipmentDataWatcher:: EVENT MACHINE CHANGED) ;
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When using the data watcher, the event name defines the data the watcher is
listening to. The callback function then is working on the changed data and
updating the HMI.

Figure 11-15 Data Watcher Callback Example

void machineUpdatedCB (int changsMask, 3hazed_ptr<31ﬂachine> machinsPtr)
{

if (equalPtr (machinePtr, m machinePtr))

{
if ({changsMask & (int)BLMachineChangedType::call) > 0)

{
updateCallModeLabel () ;
}

if ((changeMask & (int)BLMachineChangedType::standstillReason) > 0)
[

updateStandstillReasonLabel () ;

}

if ({changeMask & (int)BLMachineChangedType::state) > 0)

{
updateStateLabel () ;

}

if ({changsMask & (int)BLMachineChangedType::blocksd) > 0)

{
updateBlocked() ;

}

if ({changsMask & (int)BLMachineChangedType::starved) > 0)
{

updateStarved();

}

1145 Using the Brandville Colors
The following figure shows an example for using a scheme dependent Brandville

color for a panel background. Brandville is a collection of official Siemens branding
guidelines and templates.

Figure 11-16 Brandville Color for Panel Background

EIEREIty RAitor 8 %] #A screens\AreaOverviewxm - [DyWinCCOA/SCADALI
Standard Extendad L e

Property Value o

LangChange redraw only FALSE

Panel Background [—IBrandville_Background_Elevation_0

Physical DPI 108.88753290261

Reference File

Restore Module Size FALSE

Runtime Selection FALSE

Send Mouseclick FALSE

Start Init-Script in Ref TRUE

Start Init-Script Mode All Objects

Start Zoomfactor 1 s

The following figure shows an example for using a scheme dependent Brandville
color for a rectangle background.
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Figure 11-17 Brandville Color for Rectangle

Property Editor g
Standard Extended
Property Value
Name RECTANGLET
Typename
Serial Nr 0

Background Color
Dash Back Color
Foreground Color

Border

11.4.6

[ |Brandville_Background_Elevation_1

[==_]_Transparent
I 000}

Hover Background Color [Z5=]_Transparent
Hover Foreground Color E,Transpa{em

[none,oneColorJoinMiter,CapButt,0...

Using the Stylesheet

A stylesheet definition for a Qt class can be used in a panel by setting the property
“Typename” of a shape to the name of the type in the stylesheet, e.g.,
“Brandville_Table” to a table.

Figure 11-18 Using the Stylesheet Types

Riopedyaitor 8 X || #A screens\AreaTemplateMESDataxmi - (D WinCCOA/SCADALibr
Standard Extended R e
Property Value A

Editor table

Name tbl_orders

Typename Brandville_Table

Serial Nr 5

Background Color [ Window

Foreground Color I \VindowText ...
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12.1

12.1.1

12.1.2

NOTE

12.2

Application Examples

OPC UA Structure Mapping

In OPC UA a variable can be of type structure. This means that the variable
contains several other variables.

There are two options for using structures in combination with WinCC OA:
One address for every leaf element of the structure variable

One address referencing the root structure variable with
transformation “structure”

The latter option reads/writes the structure as a JSON string, which can then be
decoded and mapped to the other DPEs.

To simplify this procedure the library comes with an example for a Ctrl-Manager
(scripts/structureHandler.ctl), that automatically decodes the JSON string and
writes the values on the equally named elements of the DP. It also updates the
JSON string whenever a DPE value is changed.

The structure of the DPT must match the one of the OPC UA structure and
additionally must contain an element for the JSON string with the address
configured.

To use the functionality, the script must be adapted to include the DPT and the
name of the element containing the JSON string in STRUCTURE_TYPES and in
STRUCTURE_ELEMENTS.

Then a Ctrl-Manager with the script must be started.

Workorder Download Screen

A very important scenario is the download of workorders into the machines of a
work center. The workorders are defined in the ERP and MES systems and
requested by the SCADA system from the MES system.

In this example the work centers are area based. In other examples one work
center also could contain several plant areas. This depends on the modelling of the
work centers in the ERP and MES systems.

The basic workflow used in the download scenario is described in 7.2.3 “PUSH”
Message — SCADA Initiated to PLC.

The screen for the workorder download is located on the area level in the tabulator
called “Orders”. When the screen is opened it automatically loads the scheduled
(not yet downloaded to PLCs) workorders and shows them in a table.

The scheduled workorders for the area are fetched from Opcenter using the stored
Ad hoc query named getScheduledOrdersForArea with the area name as a
parameter.
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NOTE Query example in PM4B only works, if each workorder always contains exactly
one container.

NOTE The example only filters for the area name (not including line), therefore it only
works in plants with one line. For the use in a plant with several line a script for
fetching data from Opcenter shall be adapted.

Figure 12-1 Workorder Download Screen

SIMATIC WinCC OA Batteries 12002 1 powwnd by SIEMENS [5»

Workflow for workorder download:

Open screen

Optionally click “Update List” button to update loaded contents
The orders are listed in the order table

Select an order in the table

Click button “Show Details”

Details are shown instead of the table

S o

The details are loaded using the Opcenter transaction
mode ling/api/MfgOrders/<orderName>$expand=attributes,uom, which is
defined in the Opcenter transaction examples.

NOTE Loading details only works, after copying the Opcenter transaction examples
located in
“BatteryLibrary_Engineering/scripts/examples/libs/classes/mes/BLOpcenterTra
nsactionsCustomized.ctl” to the project into the folder
“<PROJ_PATH>/scripts/libs/classes/mes”.
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NOTE

Figure 12-2 Workorder Download Details Screen

SIMATIC WinCC OA Batteries 12:01:37PM 24032023 QI OEM brand  poveredty SIEMENS [

7. Click button “Launch”
8. The workorder is downloaded to the first machine in the area (as example)

Launching the workorder executes the SCADA initiated message transfer
“OrderDownloadMethodBased” for the first machine in the area.

The machine must contain the SCADA initiated message transfer named
“OrderDownloadMethodBased”.

The input and output argument are filled within the example panel. The panel
should be adapted, to provide/read the necessary arguments according to the
machine interface.

If the order download to the machine is successful, the Moveln transaction is
executed, and the order status is updated to “Started” in Opcenter.

These panels are delivered unencrypted and can be edited within the Project:
e panels/screens/AreaTemplateMESData.xml
e panels/objects/mes/MfgOrderDetails.xml

e panels/objects/mes/MfgOrderList.xml
Additional information can be found in the comments of the panels.
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12.3 Machine Control Screen

Figure 12-3 Machine control screen example

SIMATIC WinCC OA Batteries 11:SS10AM 1/19/2022 O FREYR poweredbySIEMENS  [5>

R | o opEwstory  suistcHisory  Asms  Trends  WES Production Order

| B et

Vv AreaA
Mixer 1
Mixer 2
Mixer 3
Mixer 4
> AreaB
AreaC
AreaD
> Line2

Line3

It shows basically the same information as the machine overview panel.

The machine control buttons can be unlocked by clicking the “Lock” button in the
upper right corner. Control buttons will lock again after 10 seconds. The auto-lock-
timer is reset every time a control button is clicked.

NOTE The control buttons are only a sample implementation. They currently execute
the OPC UA methods Start, Stop and Reset for a given machine.

This behavior can be changed by the engineer if needed.

The upper right section allows modifying machine parameters. To change the
parameters the “edit” button (pencil icon) must be clicked. The parameters are
applied by clicking the “checkmark” button.

NOTE The section only shows sample parameters without actual underlaying DPs,
therefore changing is not supported.

The engineer must fill this section with actual data and implement the actual
saving and dismissing of changes.
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13

List of abbreviations/acronyms

Table 13-1

Abbreviation

BL

DP

DPs
DPE
DPL
DPT
Gedi
HDB
HMI

KPI
MES
NGA
OPC UA
Para
PLE

PM for Batteries
PM4B
SCADA
SIOME
ul
WinCC OA

Battery Library (former product name)
Datapoint

Datapoints

Datapoint Element

Datapoint list

Datapoint Type

Graphical Editor (WinCC OA)

Historical Database

Human Machine Interface

Key Performance Indicator
Manufacturing Execution Systems

Next Generation Archive

Open Platform Communications Unified Architecture
Tool for datapoints Parametrization (WinCC OA)
Process Line Equipment

Production Management for Batteries
Production Management for Batteries
Supervisory Control and Data Acquisition
Siemens OPC UA Modeling Editor

User Interface

WinCC Open Architecture
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14 Appendix

14 Appendix

14.1 Service and Support

Industry Online Support
Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks:

support.industry.siemens.com

Feedback and Requests

For feedback on Production Management for Batteries and for any additional
request and suggestion please contact us via email:

pm.batteries.industry@siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers
—ranging from basic support to individual support contracts.

Please send queries to Technical Support via Web form:
siemens.com/SupportRequest

SITRAIN — Digital Industry Academy

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that's tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:

siemens.com/sitrain

Service offer
Our range of services includes the following:
¢ Plant data services
e Spare parts services
e Repair services
¢ On-site and maintenance services
e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
support.industry.siemens.com/cs/sc
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14 Appendix

Industry Online Support app

14.2

14.3

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:

support.industry.siemens.com/cs/ww/en/sc/2067

Industry Mall

SIEMENS

!

The Siemens Industry Mall is the platform on which the entire siemens Industry
product portfolio is accessible. From the selection of products to the order and the
delivery tracking, the Industry Mall enables the complete purchasing processing —

directly and independently of time and location:
mall.industry.siemens.com

Change Documentation

Table 14-1
Version Date Modifications
V1.0 02/2022 First version
V1.5 06/2022 Updates for new version
V2.0 09/2022 Updates for new version
V2.1 05/2023 Updates for new version - PM for Batteries V1.1
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