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Overview

1. Overview

1.1 General information

Manufacturing specifications, recipes and parameter sets
are used for providing production set points in all kinds of
industries and must be managed, monitored for changes
in a powerful database and also be clearly displayed to
ensure operational quality. Production orders are created
based on these set points in order to provide plan able
shop floor operation

PM-CONTROL offers a flexible parameter control system
for that purpose with Ul components that can be
seamlessly integrated into the WinCC operator screens.
Set points can be transferred to WinCC, PCS7, WinCC
flexible, WinCC Runtime Professional and also via OPC
even if a recipe contains set points for multiple of the
above targets in combination.

The recording of recipe changes in an audit trail and the
support of electronic signatures make PM-CONTROL the
ideal solution in the regulated industry.

1.2 Universal usage

Whether in the chemical, pharmaceutical, food and
beverage industry, for glass or ceramics manufacturers,
or in the machine tool industry: PM-CONTROL with its
many advantages is being used everywhere where
product-specific parameters (recipes) are needed for the
production.

PM-CONTROL helps to fulfill the FDA requirements (21
CFR Part 11) regarding Audit Trail and the assignment of
Electronic Signatures.

Application example of technical manufacturing plants or
machines:

¢ Create and manage recipes, e.g. machine parame-
ters, register settings, conversion data, NC/tool data

e Load function for the transfer of this set data to the
connected automation devices.

Unrestricted
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Application example of industrial process plants:

e Create and manage recipes, e.g. temperature,
pressure, ingredients and quantities, job list for the
scheduling of production jobs (recipe name and set
quantity)

e Job Control for one or multiple production units for the
automatic supply of the automation level with the
required set data.

Depending on the edition that is being used (Compact,
Standard or Professional), PM-CONTROL supports
different plant configurations (refer to the next chapter
1.2.1and 1.2.2).
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1.2.1  Independent production units -Compact”
I PM-CONTROL Recipe transmission '

Although a production unit can be built physically from
several aggregates such as proportioning units, mixers
and filling units, at any specific time only a single
production order (corresponding to a recipe) can be
processed on a production unit. A production order may
consist of multiple batches. Only a single batch can be
processed on a production unit at the same time. This
means that the next batch can be loaded after the
previous batch has been finished.

Only one recipe
in Processing

Production unit
Production line 1

Figure 1: PM-CONTROL compact edition with one
production unit

If multiple production units are present, they are
operating independent of each other. PM-CONTROL
manages the parallel supply of planned production
jobs/recipes for the production units.

1.2.1.1 One production unit
,Standard”and , Professional”

PM-CONTROL manages the recipes and transfers the
planned production jobs/recipes of a production unit into
the associated automation systems.

PM-CONTROLJob Control |

The PM-CONTROL Compact, Standard and Professional
editions support this plant configuration.

Production - — - ‘
unit
A— e
g
| Base system + PM-CONRTOL | Production unit
Productionline 1

Figure 2: One production unit

Figure 3: PM-CONTROL standard or professional edition
with one production unit

Unrestricted Subject to change without prior notice
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1.2.1.2 Multiple production units PM-CONTROL
PM-CONTROL manages the recipes centrally and —_— Pase system

transfers the planned production jobs/recipes to the
automation systems of the associated production unit.
The parallel supply of the production units with *
independent production jobs / recipes is organized by
PM-CONTROL.

The PM-CONTROL editions Compact and Professional

support this plant configuration. ~[[Productionunit1 _seeeees

Figure 4: Multiple production units

LCompact”

,Professional”

PM-CONTROL recipe transmission '

PM-CONTROL Job Control

.
\\
Only one recipeins .
processing atatime >
A

Production unit Production unit
Production line 1 Production line x

e e s Figure 6: PM-CONTROL compact edition with multiple
production units

Only one job active at a time

\

Production unit Production unit

Production line 1 Production line x

Figure 5: PM-CONTROL professional edition with multiple
production units

Unrestricted Subiject to change without prior notice
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1.2.2  Linked production units

Only the PM-CONTROL Professional edition supports
this plant configuration.

In contrast to the independent production units, every
aggregate (e.g. proportioning unit/mixer, oven, filling unit)
for linked production units is called a production unit.
These individual production units are combined (linked) in
the Topology Manager and called a section. A product
that consists of several recipes is defined in the Recipe
System. When a production order is created in the Job
Control, the production order automatically consists of the
same number of sub orders as recipes combined in the
product.

The product is produced on a plant section; each
corresponding sub order (recipe) runs on the appropriate
production unit.

The linked production units allows several sub orders
(recipes) from different production order (products) to run
on a plant section at a same time.

Multiple independent plant sections can operate in
parallel.

Unrestricted
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1.2.2.1 One plant section

PM-CONTROL manages products built from individual
recipes, and transfers individual sub orders/sub recipes
for the scheduled production orders to the corresponding
automation systems. This enables production units to
already start with the next production order while the
down-stream production units are still processing the
previous production order.

PM-CONTROL

Base system

Productionunit 1

Productionunit 2

Section

Productionunit 3

Figure 7: One section
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Recipes
@ 3 products
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System Description

Topology
# J Plant units

@ 3 Product 1 (P1) ¢¢

> 1.3 Plant unit 1

# . Raw material recipe (£
@ . Prodction recipe (PR1)
& . Wrapping recipe(VR1)
£ Product 2 (P2)

+

@ () Production recipe (PR2)
@ {_) Wrapping recpe (VR2)
% (3 Product 3 (P3)

@ (] Production recipe (PR2)
& () Wrapping recipe (VR2)

@ () Raw material recipe (RR2)

® _.) Raw material recipe (RR2)

() Raw materials
# () Production

I
I
I
[

% (L) Wrapping

Job Control
Processed jobs
Job product | Raw materials production wrapping
) Current jobs A2 Pl RR1 ﬁ_{] PRI o1 VR1 )
S A3 P2 RR2 4] PR2 =9 VRZ ()
= Ad 73 RR3 9 PR3 | VL
Planned jobs

1.2.2.2 Multiple sections

Flow of material

\ 4

PM-CONTROL centrally manages the products that are
built from individual recipes, and transfers individual sub
orders/recipes for the planned production orders to the

automation systems of the target production unit.

The parallel supply of the sections with independent
production jobs is guaranteed. The production units for a
section can already start with the next production job
while the down-stream production units are still

processing the previous production job.

Unrestricted

Section 1

PM-CONTROL |

Base system

a—

Production unit 1 Production unit x

Productions unit y

Production unit z

Production unit 2

Section x

Figure 9: Multiple sections
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1.3 Performance characteristics

The high flexibility of PM-CONTROL is based on a
modular architecture combined with a powerful
engineering system.

The integrated engineering wizard enables the user to
build exactly the scope of the system that is needed for
the task at hand. PM-CONTROL is available in three
editions with different capabilities

e Compact

e Standard

e Professional

The Professional edition supports independent or linked
production units.

The functionality of PM-QUALITY optimally supplements
PM-CONTROL: This PM-Product archives and logs all
process data, fault/operational messages, operator
messages and manually entered values during the batch
processing.

1.3.1 Characteristics compact edition

The compact edition provides an optimum
price/performance ratio for simple applications without
order scheduling.
e Plant configurations:

- one production unit (refer to chapter 1.2.1.1)

- multiple independent production units

(refer to chapter 1.2.1.2)

e Create and manage recipes with absolute values

e Select recipe and load the recipes using HMI screens
and/or directly from the automation system using
recipe name or number

e With or without automatic generation of a batch
name.

e Parameter view

e User text view

¢ Recipe group parameters

e Parameter value editing

e Material settings for parameters

e All actions in the recipe data sets e.g. insert, add,
delete are recorded in the Audit Trail

¢ Rollback function, which allows changes to recipe
data sets to be checked

e Electronic signatures on recipes

e Automatic recipe versioning

Unrestricted
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System Description

Characteristics standard edition

Plant configurations:
- one production unit (refer to chapter 1.2.1.1)

Create and manage
- recipes with absolute values

- normalized (scalable) recipes

Recipe specific batch quantities
Selection and loading of recipes using order control

Display of the current order,
the planned orders (future) and
the processed orders (history)

With or without set quantity details

- set quantities as absolute values or as a number of
batches

Splitting of production orders into multiple batches

Automatic scaling of the quantity dependent recipe
parameters

Consideration of remaining product quantities for the
scaling of the recipe parameters

Manual adjustment of individual parameters in the
current production recipe within defined limits

Copying of processed already processed production
orders

Definition of earliest start time restrictions
Batch name

- automatic generation
- manual input

Input and calculation of the recipe-specific job
duration and expected end times of the scheduled
jobs.

Parameter view

User text view

Recipe group parameters
Parameter value editing
Material availability checking
Recipe sequence validation
Material settings for parameters
Write back control recipe

All actions in the recipe data sets e.g. insert, add,
delete are recorded in the Audit Trail

Subject to change without prior notice
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133

Rollback function, which allows changes to recipe
data sets to be checked

Electronic signatures on recipes
Automatic recipe versioning

Audit Trail for batch data sets with recording of data
changes

Electronic signatures for loaded batch data

Characteristics professional edition

In addition to the performance characteristics described
for Standard, Professional provides:

Plant configurations:
- multiple independent production units
(refer to chapter 1.2.1.2)

- sections with linked production units
(refer to Sections 1.2.2.1 and 1.2.2.2)

Creation and management of products built from
recipes (for linked production units)

Splitting of production orders into multiple sub orders
(for linked production units)

All actions in the recipe/product data sets e.g. insert,
add, delete are recorded in the Audit Trail

Rollback function, which allows changes to
recipe/product data sets to be checked

Electronic signatures of the recipe/product data sets

Audit Trail for every batch data set of a product order
/sub order with recording of batch data changes

Electronic signatures for every batch data set of a
product order / sub order

Application programming interface for the job
scheduler (for independent production units)

PM-CONTROL  System Description

1.4 Seamless integration

Based on its integrated infrastructure component PM-
SERVER, PM-CONTROL is open for an easy connection
to different base systems for process visualization. The
connection is made either in a local system or via a LAN
(TCP/IP). In base systems like SIMATIC WinCC™ or
SIMATIC PCS7™ the PM-AGENT together with the PM-
SERVER takes over the transmission of process values
and permissions to PM-CONTROL. The PM-AGENT is
designed to be used with SIMATIC WinCC versions 7%
and V13/14 RT Professional).

Process values can be read into PM-CONTROL from the
base system WinCC RT Advanced, RT Comfort, WinCC
flexible or other base systems via the integrated OPC
DA/UA interface in PM-SERVER.

PM-CONTROL grows with your requirements from a
single-user system up to a multi-user system using
client/server technology.

PM-CONTROL Server ‘

Base system

|

Figure 10: PM-CONTROL in alocal system

1 For the released base system versions please refer to the release notes of PM-CONTROL.
Unrestricted
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2. System configuration

2.1 PM-CONTROL single user system

The PM-CONTROL system software can be installed on
a single user base system and runs on the operating
systems Windows 7/8.1(32/64 Bit), Windows 10 (64 Bit),
Windows 2008 R2 Server (64 Bit) und Windows 2012 R2
Server (64 Bit) in accordance with the specifications of
the base system? .

© PM-CONTROLServer
PM-SERVER F "
PM-AGENT —
+ Base system

T

Figure 11: Single user system

PM-CONTROL  System Description

2.2 PM-CONTROL multi user system

The PM-CONTROL system software can be installed
within a multi user system on the base system server in
accordance with the specification of the base system.

A PM-CONTROL multi user system consists of

e A PM-CONTROL server (Type S system package)

e One or more PM-CONTROL clients (Type C system
package).

© PM-CONTROLClient

) PM-CONTROL Server
PM-SERVER
PM-AGENT

- +Base system

-

Figure 12: Multi user system

The PM-CONTROL server is installed on the server of
the base system and centrally coordinates the PM-
CONTROL multi user system. The base configuration is
done on the PM-CONTROL server within the Topology
Manager.

The definition of products / recipes and the planning and
scheduling of production orders is possible on the server
as well as on the connected PM-CONTROL clients.

Operating systems:

Server: Windows 2008 R2 Server (64 Bit)
Windows 2012 R2 Server (64 Bit)
Client: Windows 7/8.1(32/64 Bit),

Windows 10 (64 Bit)
Windows 2008 R2 Server (64 Bit)
Windows 2012 R2 Server (64 Bit)

The PM-CONTROL client can be installed either on a
base system client or on a separate PC.

2 For the released base system versions and operating modes please refer to the release notes of PM-CONTROL.

Unrestricted
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2.3 PM-CONTROL distributed multi user system

The PM-CONTROL system software can be installed
within a distributed system on an arbitrary computer.

A PM-CONTROL multi user system consists of

e aPM-CONTROL server (System package type S)

e One or more PM-CONTROL clients (system package
type C).

The PM-CONTROL server is the central management
and coordination component within a distributed system.
The configuration of PM-CONTROL using the Topology
Manager is done on the PM-CONTROL server.

PM-CONTROL  System Description

The definition of products / recipes and the planning and
scheduling of production orders is possible on the server
as well as on the connected PM-CONTROL clients.

Operating systems:

Server: Windows 2008 R2 Server (64 Bit)
Windows 2012 R2 Server (64 Bit)
Client: Windows 7/8.1(32/64 Bit)

Windows 10 (64 Bit)
Windows 2008 R2 Server (64 Bit)
Windows 2012 R2 Server (64 Bit)

The PM-CONTROL client can be installed either on a
base system client or on a separate PC.

& PM-CONTROLClient
&) PM-CONTROL Server

&) PM-AGENT + Base system

@ OPC UA + Base system

Figure 13: PM-CONTROL distributed multi user system
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Operation principles

3. Operation principles 3.2  Step 1. Configuring the Topology Manager

e Setting the operating modes like independent or

3.1 General information linked production units

A significant advantage of PM-CONTROL is the division

’ o Disposition of jobs with or without the entry of a
into several software modules:

product quantity

* Topology Manager « Splitting in multiple batches, consideration of

e Recipe System remaining product quantities

¢ Job Control (processing) e Creation of the topology parameters and the

e Job Control (visual), only in the Standard and linkage with process tags.

Professional editions. _ . )
o Definition of signature requirements

— e  Creation of sections?® etc.
J— — =
+ 1

—_— File Edit View Options 7

* A EIX%E- Q0

Objects - B4 Topology

i-&2y Constant =-4% Plant: Backerei / Konditorei
2 Parameter £3 Permissions
PM'CO NTROL {5 Parameter group M, Processtags
e .. Production unit [=-§ Production unit: ProduktionsstraBe 1
Job Control L8385 Recipe header parameter 285 Constants folder
| Processing | &4 Job control

f %29 Job header
5] Parameter folder|

Process tags
4 9
&2y Recipe header
[x-§# Production unit: ProduktionsstraBe 2

#% Production unit : Produktionsstrafie 3
Bl Signature Types
A——

Job View Recipe system

‘ Topology Manager ‘

Automatisation system

Figure 16: Topology Manager, tree structure
| II The engineering normally only needs to be performed
Ll once during the plant design. The configured parameters
are displayed in the topology tree and in tabular form.

Figure 14: Functional representation of the standard and

professional editions 3.3  Step 2: Product/recipe creation in the Recipe
@ System

PM-CONTROL e Create new recipes and products*

- 1 e Change or delete recipes/products

9:& Recipe system

E% 1 e Copy and print recipes/products.

£ [iob conwol | e Assign to the production units on which the

é" Processing .

. recipe can run.

(N b S e Assign to sections on which the product can run

Recipename/-number

e Enter recipe-specific batch quantities and

Recipe request H e H
:I recipe-specific job duration, etc.
A—
Sequences Misc Velidation
Automatisation system I Header Production urits Recipe settings Parameter assignment Parameter values Header parameters
* Prepargtion | | * Ingredients
. Recipe parameters
Name Recpevalie  PlamtlL  PlartUL  EdtingllL  EdtingUL  Unt
e W osie oo o lwoo oo oo o |
e— T 2 &, Flour 1500 0 20000 0 0 g
3 B Typeofflour Rye
4 B Sa B 0 2000 0 [} g
T 5 % Water 075 0.00 100.00 0.00 0.00 |
[3 By Water_cold_wam  cold
7 B Yeast 150 0.0 5000.0 00 00 ]

Figure 15: Functional representation of the compact edition
Figure 17: Recipe System, parameter values of arecipe

3 Only in the PM-CONTROL professional edition with linked production units

4 Only in the PM-CONTROL professional edition with linked production units
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Operation principles

3.4  Step 3a: Job Control for the standard and 3.5  Step 3b: Recipe transmission in the compact
professional editions edition

The Job Control consists of the job processing and job The recipe parameters are transferred to the automation

view modules. systems upon request; the requested recipe name or the

recipe number is specified using a process tag. The
request and the recipe selection can be made directly
from the automation system or by using a HMI screen.

The job processing module runs in the background and is
responsible for the transfer of the recipe parameters and
for the handshake with the automation system.

The job view module is realized as a control and is
included directly in a HMI screen. It is responsible for the
input and scheduling of production orders (prod-
ucts/recipes + set quantity), the selection of the section -
and the production units, automatic scaling of the recipe
parameters depending on the set quantity, splitting of a
production order in multiple batches, and manual or
automatic loading to the automation systems as
appropriate for the operating mode configured.

B ‘ LR 4 | 0 e
Production unit 1 | Production unit 2 | Production unit 3
Processed jobs
N.. Status Creation.. Jobname Recipe name  Batch number No. of batches .HH
-3 2016-01-1.. White bread Whitebread 2 0f2 2
-2 & 2016-01-1u. Flushing Flushing Tof1 1
-l 2016-01-l.. Wholemealbread  Wholemeal .. 2of2 175 Figure 19: PM-CONTROL operation in the compact edition
Current jobs
PLC transmission . 3 . 3
Qumeierl For the selection of a recipe and a target production unit
L Manually .. . .
the compact edition of PM-CONTROL includes a WinCC
N.. Status Creation.. Jobname Recipe name  Batch number No. of batches sample project with a pre COnf'gured HMI screen that
1| W G0 Whitebend Wit bread_| 1072 : contains two controls for this purpose. (refer also to
A (s chapter 7 Load recipe (compact edition))
N.. Status Creation.. Jobname Recipe name  Batch number No. of batches
1 B 2016-020.. Flushing Flushing~ 0of 1 1 The job processing module runs in the background and is
2 [ 2016-02-D... Wholemeal bread Wholemeal ... Dof2 175 ible for the t f fth . t d
3 W 2016020, Fushing Faching  |Dof . responsible for the transfer of the recipe parameters an
4 [ 2016-02-0.. Whitebread Whitebread D of 2 2 for the handshake with the automation system.
Figure 18: PM-CONTROL Job View in the professional
edition

The job view displays a table with planned, currently
active and processed production orders. Adjustment of
recipe parameters before and after the production order
has been loaded can be activated for individual
parameters.

Unrestricted Subject to change without prior notice
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4. Topology Manager

4.1 General Information

The Topology Manager is used to specify the required
settings for the required functionality in the associated
application as well as for the adaptation of PM-
CONTROL to the physical structure and the automation
equipment of the plant.

The topology is an image of the plant with all parameters
that hold recipe or product specific values. These values
are written to the automation system (PLC) through the
transfer of a production order/recipe. The PLC is
responsible for maintaining these set points.

Before the configuration in the Topology Manager begins,
each relevant base system is set up as a station in PM-
SERVER. Process tags, archive tags, alarm blocks and
permissions are imported from the base systems to the
PM-SERVER and are then available for configuration in
the Topology Manager.

The linking of the topology parameters with the
corresponding process tags is performed in the Topology
Manager.

PM-CONTROL  System Description

The topology wizard guides the user through the creation
of a new plant. Here all general settings like mode of
operation and FDA relevant options are defined.

The configured parameters are displayed as a tree
structure in the main window. Detailed information can be
displayed at any time using the appropriate tables.

The To-do list (list of open items) that the topology wizard
automatically creates and monitors can be used at any
time to provide an optimum overview of the tasks to be
performed.

In the Topology Manager the topology parameters are
linked with the corresponding process tags.

In the user texts view the Parameter names, parameter
descriptions, recipe header data, job header data e.g.
can be configured in English and German. It is also
possible to create additional languages.

L7} PM-CONTROL - Topology Manager

Eile Edit View Options I

B X % @-

¢ 9

=% Objects
% Constant

Parameter
..... [#] Parameter group

----- #4 Production unit

----- @ Recipe header parameter

=54 Topolegy i
E|H__ Plant : Bakery

-8 Permissions

'j.'l Process tags

- Production unit: Production unit 1

[_j@ Parameter folder

5% Constants folder
..... Job control
5% Job header

Q{E Parameter group : Ingredients
----- Ez Analog parameter: Additive
----- E} Analog parameter: Butter
:E:<2 Analog parameter : Eggs|
Ej---ﬁz Analog parameter: Flour

----- E} Analog parameter: Salt

----- E} Analog parameter: Sugar
Ej---ﬁz Analog parameter: Water

]

----- & Analog parameter: Yeast v
No. Object Action &)
1 Parameter name [Production unit : Production unit 1] Error code: Define tag for pe
2 Operating instruction [Production unit : Production unit 1] Define tag for operating inst

S0 S PR S-SR | VPR (RNt PR T RPN PR T o | |

W

[ P - S S DU TSR SO

>

Figure 20: Topology Manager (Professional edition with independent production units)
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Topology Manager

4.2 Operating Modes® 4.3 FDA options

The wide range of settings for the operating modes for FDA relevant options are configured in the Topology

the subsequent Job Control permit the adaptation to Manager during the configuration of the plant structure.

different plant configurations: PM-CONTROL offers:

e .. .with set quantity e Recording of recipe and batch data in the
Production order will be processed based on a given integrated Audit Trail

production quantity that is either defined as an

. e Usage of electronic signatures
absolute quantity or as a number of batches when an 9 9

order is created in the job view control. e Retention periods for recipes, products and

e Input fields for min/max quantity per batch production orders
The Job Control checks the input of the set quantity to Automatic versioning of recipes
against these values. The values are apparatus-
specific (fixed) limits within which the recipe-specific When the Audit trail is activated all changes on recipes
(soft) limits ("maximum and minimum production and products are recorded. The Recipe System also
quantity per batch") can be configured in the Recipe offers a rollback function based on the audit trail to
System. restore previous revisions of recipes.

e Transmit jobs in multiple batches If the auditing in the Job Control is also activated an
The Job Control uses the set quantity and the maxi- additional audit trail is generated that tracks all values
mum production batch quantity to split a production that have been sent to the automation level and
order® or suborder’ into multiple batches and trans- additionally any changes that have been made by
fers these successively to the automation systems. adjustments to the batch parameters within PM-

e Calculation for remaining product quantity CONTROL.

With this setting, a quantity for product that is remain-

ing from a previous operation can be entered in the

Job Control. The REIE (IEEEiTes :
"new product quantity" = "set quantity" - "remaining product Espnl{feaine)| FOA opfons

quantity" preens .

to be produced is calculated automatically. ! Ejzdig zgp.sy'm e

The recipe parameters are then scaled on the basis [ Automatic labeling

. | Audit Job Contral
of the "new product quantity". B

Retention periods

L4 With retention period for recipes 1 Days
The Professional edition also selects the mode for ) ] )
- " s " . . [¥] with retention period for jobs 10 Drays
independent” or "linked" production units.
Wersioning
Mode of operation H Wersioning enabled
Recipe version farmat: VEVERSIONE

Quantities

() Withaut set quantity

(@) %fith set quantity [absolute o in no. of batches)

Input field for min/max quantity per batch Cancel Help
Trangmit job in multiple batches
LCalculation for remaining product quantity

Figure 22: Plant wizard, FDA options

Production units

® iindependent production units

() Linked production units

Order duration

[[] Calculate job duration every 5 min

<Back Cancel Help

Figure 21: Plant wizard, setting of the operating mode

5 Only in the PM-CONTROL standard and professional editions

6 Standard edition

7 Professional edition
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4.3.1  Electronic signatures

The usage of electronic signatures defined during plant
configuration in the FDA options section.

(see chapter Fehler! Verweisquelle konnte nicht
gefunden werden. Fehler! Verweisquelle konnte nicht
gefunden werden.s)

A recipe consists of several different areas that are
subject to electronic signatures. These areas are called
signature types in the Topology Manager. For each type
the Topology Manager allows the definition if changes in
the corresponding area of the recipe need to be
acknowledged by an electronic signature. A given
signature is automatically invalided when a modification
is made in the area the signature applies to. In such a
case the electronic signature must by reapplied in order
to validate the modification.

0 Signature Config “

The signature configuration can be you can select signature tppes you would like to use in
[ﬂ your project. For each type pou can select a permission level.

Object Subarea 1. Signature Permisgion Lewvel 2. Sign.
Recipe Recipe head data O
Recipe Parameter values ﬁ Administrators [
Recipe Parameter assignment O
Recipe Production units O
Recipe Recipe header parameter O
Recipe Recipe validation O
Recipe Fecipe order O

ire—
< >

Canicel Help

Figure 23: Topology Manager, signature configuration
Topology parameters

Every parameter is linked in the Topology Manager with a
process tag; the parameter name can be assigned
independently from the process tag name and serves as
an interface between the Recipe System and the
automation system. This permits the creation of
apparatus-neutral products/recipes.

To improve the display, the parameters can be arranged
into user-defined parameter groups (e.g. proportioning,
heating or temperatures, pressures, etc.). The
appropriate additional parameters can also be configured
for each parameter. These additional parameters are
displayed in the topology tree as sub objects of the
parameter.

An actual value? can be configured for each parameter in
the Topology Manager. The Job Control cyclically reads
and displays this value from the automation system
during the display of the recipe parameters of the current
production order. The Job Control monitors analog values
in comparison with the configured limit values and marks
any limit value violations in color.

8 PM-CONTROL standard and professional edition
Unrestricted

PM-CONTROL  System Description

The parameters dialog is used for the definition of the
required parameters:

e Parameter name

e Process tag connection

e Type details: binary value, digital value, analog value,
text, block

e For raw data: format, bit position, offset

e Text assignment for binary and digital values
e.g.: 0 = "Motor on"; 1 = "Motor off", etc.
These text items are available as possible selection in

the Recipe System and for "adjusting” in the Job
Control

e Input limits for analog values for the Recipe System,
and the number of decimal positions and a unit as
text field

¢ Input of the "default values"
e Actual value®

e Material settings
e Availability check”

No. Parameter name Tag Descipion  Actuslvalue  Materisl  Avg
1 4 Butter 1 LOCAL Butter_P1 %o Analog v O Mo v Mo vt
z 5 Eags ¢ LOCALEier_P1 % Andlog v O Nao O No vl
2 €5 Eggs_seperated ¢ LOCAL:Eier_getrennt_P1 By Binay v O Mo v

4 2 Yeast 2 LOCAL-Hefe_P1 o Analog v O Mo v No v
5 5 Flowr 2 LOCAL:Mehl_P1 % Andlog v O No v Ve v
3 €5 Type of flour ¢ LOCAL:Mehlsorts_P1 T Digtal v O Mo v

7 £ Salt I LOCAL-Salz_F1 % Analog v O Mo v Mo vt
a 5 Water 2 LOCAL*wasser_P1 % Andlog v O Na vOMNo woOl
a €5 Wate_cold_wam ¢ LOCAL:Wasser_kal_wam_P1 & Binap v O Mo v

0 Sugar [ LOCAL Zucker_P1 % dndlog v O No vO No v
1 5 Additive 2 LOCAL Zusatzstaf(_P1 % Andlog v O Nao v Yes wO |
< ¥

Cancel Help

Figure 24: Topology Manager, parameters table

In addition to the recipe and possibly, set-quantity
dependent parameters, recipe-independent, constant
values can be configured. The values for these aggregate
constants are entered in the Topology Manager and are
transferred with the recipe parameters to the automation
system when a recipe is loaded.

4.3.2  Availability check

In order to check the availability of required raw material
quantities a separate process tag holding the available
quantity can be assigned to analog parameters. The job
processing then reads the available quantity from the
process and compares is with the quantity required for
the next production order. The result of this comparison is
then displayed in the Job Control view as a status
indicator icon on the production order. This allows the
operator to react accordingly.
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Topology Manager

4.4  Parameters view Only parameters of the same type are displayed.

The data fields in the columns of the production unit are

The parameters view provides an overview of the ;
fully editable.

assignment and configuration of the parameters for each
production unit.

The data column describes the settings and the values
that will be output for the parameters in the production
unit columns. This allows a comparison of the same or
different configurations of a parameter in the various
production units

=

File Edit View Options 2

B E| XK E-

@ 9

Filter Settings |Mvanced Filter Settings I Production uni‘t5|

Type : *
. . Filker by:

®nalg

() Binary [] Case sersitive

() Digital

() Test

() Elock

=
@

Production unit 1

LOCAL:Backtemperatur_P1 LOCAL:Backternperatur P2 LOCAL:Backternperatur P3

Parameter name Data Production unit 2 Production unit 3

Baking temperature  Parameter tag

LT=T - - R N - S L

Baking temperature
Baking temperature
Baking temperature
Baking time
Baking time
Baking time
Baking time

Rotationspeed

Analog parameter default value 0

Analog parameter unit

Analog parameter limits

Parameter tag

*C
LOCAL:Backzeit_P1

Analog parameter default value 0

Analog parameter unit

Analog parameter limits

Parameter tag

min
O
LOCAL:Drehzahl_P1

0
*C
LOCAL:Backzeit_P2
0
min

O
LOCAL:Drehzahl_P2

0
*C
LOCAL:Backzeit_P3
0
min

O
LOCAL:Drehzahl_P3

Unrestricted

Figure 25: Topology Manager, parameters view
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Topology Manager

4.5 Permissions

System Description

Protected operations can be executed only by operators

that are members of one on the user groups that has
Operating the Recipe System and the job processing can permission to execute the corresponding function.

be protected against unauthorized access.

Access protection rules are defined in the Topology
Manager. Relevant operations in the Recipe System and
the Job Control are listed in the permissions dialog and
can be restricted to be executed by operator belonging to
authorized user groups only.

=S

# | Permissions
& ou can protect zpecific actionz caried out in PM-CONTROL modules to prevent unauthonized operation,
Mr. Action Group i
1 Ph-COMTROL Job Control: Create/change job ﬁ' <Moo access protection:
2 Ph-COMTROL Job Control: Delete job ﬂ Adminigtrator-Gruppe
3 Ph-COMTROL Job Contral: bove job i' <Moo access protection:
4 PM-COMTROL Job Control: Releasze job i' <Mo access protection:
i Pi-COMTROL Job Control:Download job to PLC ﬁ' <Moo access protection:
G ﬁ | Operator |
7 Ph-COMTROL Job Control: Change job transmizzon twpe ﬁ' <Moo access protection: 3
2 P-COMTROL Job Contral: #frite back control recipe i' <Moo access protection:
9 PM-COMTROL Job Caontral: Exit job cantrol a Administrator-Gruppe
1n PM-COMTROL Jab Cantral: Suspend job ﬁ' <Mn access protection:
11 Ph-COMTROL Job Control: Cancel job manually ﬁ' <Moo access protection:
12 Ph-COMTROL Job Control: Export job ﬁ' <Moo access protection:
13 P-COMTROL Job Control: Adjust job f <Moo access protection:
14 PM-CONTROL Job Contral: Yiew batch values i' <Mo access protection:
15 PM-COMTROL Jab Cantral: Acknmwledas availability warking ﬁ' <Mn acocess protection:
16 Pi-COMTROL Recipespstem: Create/change recipe ﬁ' <Moo access protection:
17 Pi-COMTROL Recipespztem: Delete recipe ﬁ' <Moo access protection:
18 P-COMTROL Recipesystem: Copy recipe ﬂ Operator
19 PM-COMTROL Recipesysten: Change recipe data i' <Mo access protection:
20 PM-CONTROL Recipesystem: View recipe ﬁ' <Mn acocess protection: -
[ QK l I Cancel I [

Figure 26: Topology Manager, permissions
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46  Thelibrary PM-LIBRARY

The module PM-LIBRARY is a central library for storing
and managing object structures, which have been
project-specifically configured in the Topology Manager.

The term object structure describes the selected object
and all subordinate objects of the user-specific created
equipment-topology. This can be the whole structure of
the equipment-topology as well as a part of the
equipment-topology, e.g. a production unit including all
subordinate objects or only a single set point.

Selected object structures are transferred from the
Topology Manager into the library via an export function.
The import function can be utilized to transfer these
object structures back from the library into the tree
structure of the Topology Manager. This makes it
possible to reuse project data in the Topology Manager of
a project. Object structures in the library are also
available as templates in other projects.

The functionality of the PM-LIBRARY library supports a
comfortable, cross-project reuse of user projects.

A further advantage is the support of a version history,
because each entry to the PM-LIBRARY library
automatically gets a new version number.

4.6.1 Data storage in general

The PM-LIBRARY manages the object structures in a
separate Microsoft SQL server database. By installing the
PM-CONTROL server the PM-LIBRARY component is
also automatically installed. The PM-LIBRARY library can
also be administrated standalone on a separate central
server. The access to the data base is done either from
the local computer or from a computer in the network.
The software modules PM-LIBRARY Client and PM-
LIBRARY Management show and administrate the library
structure.

Unrestricted

PM-CONTROL  System Description

4.6.2 Exporting and importing of object structures

A wizard supports the export as well as the import
functionality.

During the export function selected object structures are
transferred from the Topology Manager to the library.

When being stored in the library, an object structure can
be either directly assigned to an object type, e.g. a
production unit or a category (description), e.g. mixer 1.
Categories are used to structure the data storage and
increase the clear arrangement of the library.

During the import object structures can be transferred
again from the library to the tree structure of the Topology
Manager.

Therefore according to the hierarchy of the selected
object in the equipment topology object types, belonging
to the tree structure one level below, are offered for the
import.

= g Topelogy
544, Plant: Bakery
g3 Permissions
# Production unit: P1-Mixer 1 base
%2 Constants folder
g Job control
7% Job header
@ Parameter folder

Palameiergro e
+-[2] Parameter groy Insert/Modify parameter
4-[#7] Parameter grou Find...

@ Recipe header
«-g Production unit: P2-0
&g Production unit : P3-M PM-LIERARY Export

+ﬂ Production unit: P4-M PM-LIBRARY Import ¥
i-g Production unit: P5-0 "
5-#% Production unit: P6-I Properties

Delete parameter group

Parameter

Figure 27: PM-LIBRARY, Example data import

The example shows all objects types available for import
that are arranged below a parameter group.
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Topology Manager

The import action automatically opens the PM-LIBRARY
client. The view presented by the PM-LIBRARY client is
filtered to show only objects of the requested type.

Datei  Sprache  QOptionen 7

<keine Auswahl> -®|EH@
I-CONTROL Professional V10.0 Objekdstruktur
Hent Version _ Obieldsinicur Name: Pred Zetsempel A
17 Production Unt
| Constarts Folder 1 [Test [ ngredierts | Producton urit 1... [&/26/2016 1053.33 . |
7| dob Header 1 Test Preparation Production unit 1... | 8/26/2016 10:63:33
] Job Contrl 2 Bk Ingredi 8/26/2016 10:57.25
=17 Parameter Folder 4 = IELEE -
£-17] Parameter Group 1 Bakery Preparation Production unit 2... | 8/26/2016 10:54:40
127] Parameter 1 ngredierts /2672016 10:5816
| Recpe Header
-5 1 P 4 ngredierts 8/26/2016 10:53.37
175 PlartProcessValueFolder || ¢ >
Versionshistorie
Version  Obieldsinicur Name: Prad Zetsempel A
5 — e 016 10
B it v
< |« >

Figure 28: PM-LIBRARY, example for the import of an object
structure parameter group

Unrestricted
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After the object structure to import has been selected, all
contained sub objects that have been stored with the
record are shown:

Preview

Parameter group : Ingredients

Analog parameter : Yeast

= Analog parameter : Water

Binary parameter : Water_cold_warm
Analog parameter : Sugar

b

EH:EZ Analog parameter : Flour

HS l:ﬂ'm Digital parameter : Type of flour
E‘EEZ Analog parameter : Eggs

] % Binary parameter : Eggs_seperated
| 1%, Analog parameter : Butter

Figure 29: PM-LIBRARY, example for importing a parameter
group

This figure shows the import of a parameter group.
Because the parameter names have to be unique within
a production unit, duplicate assignments are marked in
different colors. A dialog for changing the parameter
names during the import process is available.

If not all of the contained sub objects shall be imported,
the corresponding check box can be unchecked.
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5. Recipe System

5.1 General information

The Recipe System is responsible for the creation and
management of recipes. The recipes are assigned to the
production units which are suitable for processing the
recipe.

For technical production equipment built from linked
production units products® are defined. A product
consists of several recipes.

The wizards support the creation of different recipe types
and product batch types.

e Recipe/product with absolute values

e Recipe/product with normalizing base with absolute
values

e Recipe/product with normalizing base with
percentage values

A normalizing base® is used to scale the parameter
values based on the requested batch quantity.

5.2 The main window of the Recipe System

Recipes/ products and parameter data records are
displayed in a tree structure that can be organized in
user-defined, e.g. product-related folders. The recipes
and products are automatically sorted alphabetically in
the tree structure.

Each recipe is stored under a unique recipe name and
number in the PM-CONTROL recipe database.

A recipe consists of

e Header data (e.g. recipe name, recipe number,
creation date, created by, change date, changed by,
recipe status)

e Assignment to the Production units

e  The recipe-specific minimum and maximum
production batch quantity within the topology limit
values (dependent on the operating mode)

e Recipe settings, entries regarding the recipe base

e Selection of the recipe parameters previously
defined in the Topology Manager

e Entry of the values for the recipe parameters used
with operation limits, scaling (constant, linear or by
formula) and Material assignment

e The recipe-specific job duration

PM-CONTROL

System Description

e Linkage of the recipe header data with topology
parameters for transferring the contents to the
automation system

e Entries for recipe sequence rules for the processing
of the recipe in the job processing

e  Work and/or safety instructions
e Validation rules to check the entered set quantities

Integrated wizards support the user during the creation of
new recipes or new products.

The copy function is used to add the complete recipe

structure with all recipe settings and the recipe values as
a new recipe; the parameters of new recipe can easily be
adjusted. The copy function is also available for products.

The created recipes and products® can be output on a
printer for documentation.

9 only in the PM-CONTROL professional edition with linked production units

10 only in the PM-CONTROL standard and professional editions
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|Recipe System

Eile Edit I

B4 X BB X E|Qaed-

4 | Recipes
4 [ Breads
Fye bread
"W hite bread
i Wholemneal breac
ol Cakes
@ Cleaning

<99 <4D> M)

5B 68

|Fa'aﬂetavdu&s|Heada’pa'a'netm|SeW|Msc IVﬂdaJon

Header | Production units I Recipe settings I Parameter assignment

M ame: | Rye bread

MNumber: |HB 1.3

Short name: | RE

E ndproduct: | Rue bread market

Version: |V a7

Creation date: | 1558-0E-20

Created by | Schmidt Egon

Change date: | 2016-08-26 11:03:00

Figure 30: Recipe System, professional edition with independent production units

File Edit ?

~

B $|xBOX|E|QacH |26/ 88O

| Products
[ Breads
[ Cakes
[ Cleaning
| FRecipes
[ Bake
i Bake Yeath
! Bake bread 1
Bake bread 2
| Bakebread3
i Bake sponge
Cake base
Cake toping
Cleaning
Dough for breads

{94 KL4> >

Header | Production units | Recipe settings | P assignment | P values | Header

M ame:
Mumber:
Shart name:
Endproduct:
Wersion:
Creation date:
Created by:
Change date:
Changed by:

Release date:

| Bake bread 1

|BrBa1

|BB1

| B acking bread

|v3.u

| 2000-03-20 1545

|W.K

|2D1 6-08-26 11:33:53

| 2000-03-20 15:48

Figure 31: Recipe System, professional edition with linked production units
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5.3 Recipe types

5.3.1 Recipe with absolute values (values per
batch)

In this recipe type, the parameters are absolute!!, and
not converted in the Job Control.

Example:
Details in the recipe:

Absolute quantity ingredient 1 = 100 kg constant

Absolute quantity ingredient2 = 30Kkg constant

Absolute quantity ingredient 3 = 20 kg constant
The sum of the individual absolute ingredient quantities
does not need to match the production batch quantity,

because a weight loss can occur during the production
process, e.g. through drying.

This recipe type is also used in production engineering
plants, to load machine parameters, NC/tool data, etc.

11 |n the compact edition absolute values are only possible.

PM-CONTROL  System Description

5.3.2 Recipe with normalizing base with
absolute Values

The parameters are absolute for this recipe type. The Job
Control'? uses the entered set quantity and the
normalizing base quantity specified in the recipe to
convert the corresponding parameters.

Example:

Details in the recipe:

standard value ingredient 1 =100 kg linear
standard value ingredient 2 = 30 kg linear
standard value ingredient 3 = 20 kg linear

normalizing base quantity =140 kg

The sum of the individual standard value ingredients
does not need to match the normalizing base quantity,
because a weight loss can occur during the production
process, e.g. through drying.

With this recipe type, analog values can individually be

configured as being transferred as a constant, linearly

scaled, or converted according to the set quantity by a

formula.

Details in the production job:
absolute set quantity =300 kg

The Job Control converts analog linear parameters as
follows:

absolute set quantity

conversion factor =
normalizing base quantity

conversion factor = 300 kg / 140 kg = 2.14

Absolute quantity ingredient x =
= conversion factor * standard value ingredient x.

Absolute quantity ingredient 1 =

=214 * 100Kg = 214.0kg
Absolute quantity ingredient 2 =

=214 * 30Kg = 64.2 kg
Absolute quantity ingredient 3 =

=214 * 20Kg = 42.8 kg

12 |n the standard and professional editions absolute and scalable values are permitted.
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5.3.3  Recipe with normalizing base with
percentage values

The parameters are specified as percentages for this
recipe type. The Job Control uses the set quantity for
each batch to convert the corresponding parameters.

Example:
Details in the recipe:

standard value ingredient 1 = 45 % linear
standard value ingredient2 = 20 % linear
standard value ingredient 3= 40 % linear

PM-CONTROL  System Description

5.4 Create recipe

The user is guided through the creation of a new recipe
with the recipe wizard.

Entering the required data is guided by the different
wizard pages.

A completion message that displays the performed tasks
is made before terminating the wizard. The settings can
be made within the wizard or changed afterwards.

Subsequent to the recipe wizard the signature wizard can
be started automatically to enter the electronic signature.
The signature wizard can also be started at a later time.

normalizing base quantity =100 % (not editable)

(Refer also to chapter 4.3 FDA options and 5.6 FDA

The sum of the individual standard value ingredients Functions)
does not need to be 100%, because a weight loss can
occur during the production process, e.g. through drying.
With this recipe type, analog values can individually be
configured as being transferred as a constant, linearly
scaled, or converted according to the set quantity by a
formula.
Details in the production job:
absolute set quantity =300 kg
The Job Control converts analog linear parameters as
follows:
absolute set quantity
conversion factor =
100%
conversion factor = 300 kg / 100 % = 3.0 kg / %
absolute quantity ingredient x =
= conversion factor * standard value-ingredient x.

absolute quantity ingredient 1 =

=3kg/% * 45% = 135.0 kg
absolute quantity ingredient 2 =

=3kg/% * 20% = 60.0 kg
absolute quantity ingredient 3 =

=3kg/% * 40% = 120.0 kg
Unrestricted Subject to change without prior notice
Siemens Aktiengesellschaft Valid from 2017/03/01 Page 5-4
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5.4.1  Entering recipe data

The Recipe System provides a clear overview of the
recipe parameters by organizing set points in parameter
groups which can be adapted to the process control
procedures such as proportioning, heating, etc.

PM-CONTROL provides a user friendly recipe data input:

Binary value: This displays the two text items that were
configured in the Topology Manager for this
parameter. A double-click on the field
changes the text for the binary value 0/1.

Digital value: A double click on the field opens a list that
displays the text items that were configured

in the Topology Manager for this parameter.

A text item can be selected from this list.

Analog value: The analog value, e.g. 70 for a tempera-
ture, can be entered in this field. The value
can only range within the topology upper
limit and lower limit. The number of decimal
places is also defined in the Topology Man-
ager.

PM-CONTROL

System Description

5.4.2  Loading block parameters with data

A block parameter can only be assigned to a raw data tag
from the tag management.

The following procedure is necessary to load a block
parameter with the corresponding machine data:

e Create arecipe in the Recipe System to which a
defined block parameter in the Topology Manager is
assigned. The content of the raw data tag belonging
to the block parameter is initially empty.

e Load the recipe into the automation system (PLC) as
a production order in the Job Control or with the tags
used for the handshake in the compact edition.

e Inthe PLC: Save the corresponding machine data in
the defined raw data tag.

e After loading the raw data tag with the corresponding
content, the recipe is reloaded into the Recipe
System from the PLC with the function Rec-
ipeUpload.

The machine settings are recorded via the raw data
tag in the block parameter and saved with the other
recipe data in the recipe

Text: Text can be entered in this field.
Block: The block parameter is used to save
machine settings such as servo data to- 5.4.3 Recipe group parameters
gfather W'th the recipe. The content is not Within a recipe group, parameters can be defined as
dlgplayed in PM-CONTROL and cannot be recipe group parameters. This means that the parameter
edited. automatically has the same recipe value and the same
configuration (limits, editing, scaling, etc.), appropriate for
the parameter type, for all recipes within the same recipe
group.
Lo} PM-CONTROL - Recipe System - o lEN |
File Edit 7
= ¥ B/
e |d| x B O Q¢ H- 2B 588 0
Header Production units Recipe settings Parameter assignment ~
a Recipes ﬁ Parameter valuss Header parameters Sequences Misc Walidation
4§ Breads
Il Ryebread f * Preparation | | Ingredients
Il white bread Recipe parameters
Il wholemeal breac
B Cakes v Name Recipe value Plant LL Plant LIL
» [ Clearing 1 &, Addiive 200 0.0 2000.0
gg [ R Flour 1500 0 20000
P 3 % Type of flour
<:j 4 m_m_|
a5 B Water 0.75
6 .4, Water_cold_wam cold
® 7 B, Yeast 150 00 5000.0
Recipes Location v
Figure 32: Recipe System, entry of parameter values
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5.4.4  Operation®?

The Job Control allows the adjustment of individual
parameter values before and also while a batch has been
loaded.

The parameter values can be changed before loading the
recipe and/or during the recipe processing. Operator
limits which can be entered in addition take care for a
plausible analog value change.

Example of input limits and editing limits:

For constructive reasons, the temperature must not
exceed a value of 120 °C. Consequently, a plant limit of
120 is entered in the Topology Manager as input limit for
the recipe creation. No values >120 can be entered for
this parameter during the recipe creation.

In the recipe, for example, a value of 85°C is entered for
this parameter but this can be adjusted during the job
processing. For example, editing limits in the range 70°C
as lower limit and 95°C as upper limit are permitted for
this adjustment.

5.45 Recipe status

A recipe/product can be in one of three different states.
e Locked
e Released
e Test

The current status is indicated by a different color of the
recipe icon in the tree structure.

A locked recipe is not available for processing. It is
neither displayed in the recipe selector for loading
(compact edition) nor offered in the job view for the
creation of a production order (standard/professional
editions).

A released recipe is released for processing. In
conjunction with the electronic signature function, an
electronic signature is required before the recipe is
available for processing.

The test status is only used to indicate that the recipe
might not yet be fully optimized for production and is
indicated by a different color. The behavior however is
the same as for a released recipe.

13 Only in the PM-CONTROL standard and professional editions

14 Only in the PM-CONTROL standard and professional editions
Unrestricted
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5.4.6  Validation of recipe data

Validation rules allow for complex plausibility checks of
recipe values that have been entered. Besides the recipe
values, many additional properties of the parameters and
other objects can be taken into account.

A validation rule may for example enforce the values of
specific parameters to follow defined relation to each
other or sum up a group of values to compare the total
against a given limit.

Recipe Validation rule “New Validation Rule”

w7 OK % Cancel [T Smulation (53 Compiie > Execute |34 References 5 Nomespoces

Figure 33: Recipe System, example for a validation rule

Multiple validation rules can be defined for each recipe. If
a validation rule is being violated, the recipe can only be
saved in the locked status.

5.4.7 Sequences!*

Sequencing rules may be used to address cleaning
restrictions by defining required or excluded preceding
recipes.

The violation of a sequence criterion will be displayed by
the job processing in the list of planned orders. This
indication is however only provided as guidance for the
operator and does not prevent the automatic processing.

5.4.8  Material parameter

Additional information about the processed material like
material number, storage location, stock level, etc., can
be displayed in table of the Recipe System. This material
data is assigned to relevant recipe parameters. This
additional material information can also be linked to
process tags for the transmission together with the other
parameter data into the PLC.
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Recipe System

5.5

The Recipe System allows the adjustment of parameter
values individually for each recipe

Modifying multiple parameter values

If the same parameter shall be changed in a consistent
way for multiple recipes at once, the function edit
parameter values can be used.

The dialog shows the assignment and different parameter
properties for each recipe in the scope of the function
(e.g. arecipe group).

Search criteria

M arre: | Flowr

Type: all editables

Change analog parameter values

| +El|g |a|:|d to value 'v'| | Apply changes |

b aterial Operation
[ ] Change material [ | Change operation

Editable before recipe iz
| lnaded:

E ditable while job is lnaded:

Results
Found analog parameter 'Flour' in the following recipes:

Limnitz

System Description

With analog parameters, user releasing, user limitations
and material assignment can be adapted.

The adjustment of the value can be done either
absolutely or relatively within a single action.

[ ] Change operation limitz

Set limits to;

Lanwer lirmt:

Ipper limit;

Fecipe name Walue

B

‘white bread 1000
‘wholemeal bread 1500

Rye bread 1500

Cperation

Yes #Yes
Mo/ Mo
Mad Mo

Plant LL
w 0
w
w 0

Figure 34: Recipe System, Edit parameters values
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5.6 FDA Functions

PM-CONTROL offers functions to support the user with
the fulfillment of requirements of the FDA (21 CFR Part
11). PM-CONTROL has integrated functions for audit
trail, recipe versioning, electronic signatures and
retention periods. These functions can be activated as
needed within the Topology Manager. (refer also to
chapter 4.3)

5.6.1  Audit trail in the Recipe System

Changes on the recipe data are consistently recorded for
each single recipe within the system integrated audit trail
if the function has been activated in the Topology
Manager. The audit trail is updated each time a recipe is
being saved. If automatic labeling has also been
activated, each save operation also creates a label in the
audit trail.

The audit trail contains the following information:

e Label/ Signature / Version (depending on
activated features)

e Timestamp when the change was saved
¢ Name of the logged in operator

¢ Name of the modified parameter for parameter
value changes

e Executed action, e.g. modified, deleted, added

O Audit Trail of recipe White bread/WB 1.7

PM-CONTROL  System Description

e Value or property that has been changed
e Previous (old) property value
e After (new) property value

Each modification is consequently and consistently
recorded irrespective of the way how the change was
coming into the system.

Changes to recipe data can occur from:

e  From within the Ul of the Recipe System (Appli-
cation or embedded control)

¢ Inthe ParamView control, if modification have
been allowed here

e By the RecipeUpload function
e By the recipe import function

An exception to this is the so called block parameter that
can hold an arbitrary binary block based on a raw data
tag from the PLC. The content of such a block parameter
is not being interpreted by the Recipe System and
therefore changes are not being tracked. Therefore block
parameters should not be used in regulated environ-
ments.

Date Operatar
& VersionUpd... Dienstag, 31. Au.. PMBConvert

Donner: 4. | PM-CONTROL
Donnerstag, 3. M. PM-COMTROL Analog paramete...  changed Yalue 40 30
Donnerstag, 3. M... PM-CONTROL Analog paramete...  changed Yalue 4 E
Donnerstag, 9. M... PM-COMTROL Fecipe head data  changed Fieleased by PH-CONTROL
State Relzazed Locked
Wergion W1 Ll
Donnerstag, 9. M., PM-COMTROL Recipe head data  changed State Locked Released
Donnerstag, 3. M. PM-COMTROL Recipe head data  changed Releazed by Pr-COMTROL
Yersion W1* W2

FiN W2
A5 Completely ..

Donnerstag, 9. M... PM-COMTROL
Donnerstag, 9. M... PM-CONTROL

Export Frint

Cloze Help

Figure 35: Recipe System, audit trail for arecipe
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5.6.2  Automatic recipe versioning

When the recipe versioning function has been enabled,
PM-CONTROL automatically increments an internally
managed version number, that is updated each time a
recipe is released.

When changes to a recipe are being saved, PM-
CONTROL automatically sets the status of the recipe to
locked. The status of the recipe has to be changed by an
authorized operator to released and the recipe needs to
be saved again. During this save operation the version
number is automatically incremented by PM-CONTROL.

Within the audit trail a label is created with the
corresponding version number. Labels can be used to
visualize the changes between two single versions.

5.6.3 Recipe rollback

Together with the change tracking in the audit trail PM-
CONTROL also offers the functionality to rollback a
recipe to a previous version that has been marked with a
label in the audit trail. The rollback operation reverses all
changes since the selected label that have been applied.
However these reverse operations are also tracked as
modifications by the audit trail enabling a fully reproduci-
ble and documented change history for recipes.

B Rollback of recipe White bread/WB 1.7

Ophonz
] Rollback recipe group parameters

] Rollback material settings

Flease zelect a target label:

Date Operator Object
EH% wersion Upd... Dienstag, 3. Au.. PMEBCorvert
W1 Donnerstag, 3. ... PM-CONTROL
W2 Donnerstag, 9. M... PM-CONTROL
w Completely .. Donnerstag, 9. M., PM-CONTROL
Dornerstag, 3. ... | PM-CONTROL

& Completely .. Donnerstag, 9. M... PM-CONTROL

Rollback QK Cancel Help

Figure 36: Recipe rollback

Unrestricted
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5.6.4  Electronic signature

An electronic signature is applied by a logged in operator
with the signature wizard. The operator that is logged in
has to have the permission to apply signatures. (see also
chapter 4.5 Permissions)

Recipe (White bread/WB 1.7)

Confirmation

In order to sign the curent record, please enter your password and press “finish'™.

Recipe |White bread/wE 1.7 |
User: [PH-CONTROL (PM-CONTROL) |
Passward: | sesesenene |

<Back Cancel Help

Figure 37: Recipe System, signature wizard

The areas within the Recipe System (signature types)
that are subject to electronic signatures are defined in the
Topology Manager. By assigning user groups to the
separate signature types, operators within these groups
are entitled to supply the corresponding signature.

To enforce the four-eyes principle if required PM-
CONTROL optionally allows a configuration that requires
two independent signatures. With this setting two
different operators have to subsequently log in and apply
their signature in PM-CONTROL.

Select desired signatures - Recipe: White bread/WB 1.7

Flease select the signature types:

Area 1.5ignature  Ewisting signatures 2 Signature  Existing signatures

Figure 38: Recipe System, selecting the signature area

Within the signature wizard, changes that occurred since
the previous signature has been applied can be shown in
the audit trial. This allows the operator to review any
changes to the recipes before releasing the recipe for
production with the applied signature.
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5.6.5 Retention periods

By defining retention periods PM-CONTROL does not
immediately remove recipes/products or production
orders when the delete action is executed. The affected
data record is marked as having been deleted in the user
interface. Within a configurable time span in days the
affected data is still displayable in the Recipe System or
the job processing. Only if the retention period has been
expired the final delete operation that removes the record
from the database can be performed.

A retention period can be separately defined for
recipes/products and production orders.

Unrestricted

PM-CONTROL  System Description

5.7 Export / Import of recipes/products

PM-CONTROL offers the export of recipe and product
data in a CSV file format. Based on the exported
structure new recipes can be externally defined or
existing recipes can also be modified. By using the import
function externally created / modified recipe data can be
applied to the Recipe System to create new or modify
existing recipes.
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5.8  Product batch types?®

In the Recipe System, it is specified during the creation of
a product which recipes the product consists of, and the
batch type of the product.

5.8.1 Product with absolute values

The quantities of the individual sub recipes are entered
as an absolute value. No "set quantity” is entered in the
Job Control.

Example:

Details of the product (e.g. "strawberry cake"):

recipe 1 (e.g.: "base") = 600 kg
recipe 2 (e.g.: "filling") 300 kg
recipe 3 (e.g.: "topping") = 250kg

No set quantity details in the case of production job.

The Job Control does not convert the individual quantities
of the sub recipes:

absolute quantity recipe 1 = 600 kg
absolute quantity recipe 2 = 300Kkg
absolute quantity recipe 3 = 250kg

These quantities are used to convert the associated sub
recipe parameters.

PM-CONTROL  System Description

5.8.2  Product with normalizing base with

absolute values

The quantities of the individual recipes are entered as an
absolute value. The Job Control uses the "set quantity"
entered there to calculate the required sub quantity of the
individual recipes.

Example:
Details of the product (e.g. "strawberry cake"):

Normalizing-base quantity (product) =

1000 kg
of which:
recipe 1 (e.g.: "base") = 600 kg
recipe 2 (e.g.: "filling") = 300 kg
recipe 3 (e.g.: "topping") = 250 kg

The sum of the individual recipe quantities does not need
to agree with the normalizing-base quantity, because a
weight loss can occur during the production process, e.g.
through drying.

Details in the production job:
absolute set quantity = 2500 kg

absolute set quantity
conversion factor =

normalizing-base quantity

conversion factor = 2500kg / 1000 kg = 2.5

The Job Control then calculates:

absolute quantity recipe 1 =

= 25 * 600kg = 1500 kg
absolute quantity recipe 2

= 25 * 300kg = 750 kg
absolute quantity recipe 3

= 25 * 250kg = 625 kg

These quantities are used to convert the associated
parameters of the recipes.

15 Only in the PM-CONTROL professional edition with linked production units
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5.8.3  Product with normalizing base with

percentage values

The quantities of the individual recipes are also
percentages for this product normalization type. The Job
Control uses the "set quantity" entered there to calculate
the required sub quantity of the individual recipes.

Example:
Details of the product (e.g. "strawberry cake"):

normalizing-base quantity (product) = 100 %
(not editable)

of which:

recipe 1 (e.g.: "base") = 60 %
recipe 2 (e.g.: "topping") = 30 %
recipe 3 (e.g.: "decoration") = 25 %

The sum of the individual recipe quantities does not need
to be 100%, because a weight loss can occur during the
production process, e.g. through drying.

Details in the case of production job:
absolute set quantity = 2500 kg

absolute set quantity

conversion factor =
normalizing-base quantity

conversion factor = 2500kg / 100 % = 25 kg / %

PM-CONTROL

System Description

The Job Control then calculates:

absolute quantity recipe 1 =

= 25kg/% * 60 % = 1500 kg
absolute quantity recipe 2 =

= 25kg/% * 30 % = 750 kg
absolute quantity recipe 3 =

= 25kg/% * 25% = 625 kg

These quantities are used to convert the associated
parameters of the recipes.

5.9  Create product!®

The product wizard guides the user through the creation
of a product. The following processing is performed here

The input of the product header data

e The assignment to the sections on which the product

can be produced
The assignment of the recipes to the production
units. The product consists of these recipes.

The input of the proportional quantity that each
recipe contributes to the production of the product.

The copy function permits the creation of similar products
without much time effort.

Signing of several products, when the function
“Electronic Signatures” is activated.

Section assignment - Product ‘Product 16'

=-& Bakingline 1
P1-Mixer 1
P2-Oven 1
P3-Mixer topping

-0 Baking line

w1 Flushing

Assigned recipe:

Nomalizing base:

Shaw valid recipes

% Baking line 1 |{ V& P1-Mixer 1 base |

“Tealth baze

o0

w§P2-Oven 1| g P3-Mixer top| * | *

a

Selected

OooRoO0o

Recipe name

Biscuit base

sponge choco base
\white bread dough

‘ealth base
Flushing sim
Flushing hat

Flushing extia

ple

< Back

Cancel Help

Figure 39: Recipe System, section assignment

16 Only in the PM-CONTROL professional edition with linked production units
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Job Control (standard and professional edition only)

6. Job Control (standard and profes-
sional edition only)

6.1 General information

In the Job Control, the user plans the processing of the
individual production jobs. It is specified which recipe with
which set quantity is to be processed on which production
unit or which product with which set quantity is to be
processed on which plant section, etc.

The tabular display of the planned jobs and their status
give the plant operator an optimum overview of the
current state of the job processing.

The Job Control adapts itself automatically to the details
from the Topology Manager and from the Recipe System
according to the edition (Standard, Professional) used:

e With or without set quantity details

e Manual/automatic transfer to the automation systems

e Automatic scaling of the quantity-dependent recipe
parameters (linear / user-specific)

e Manual operation of individual recipe parameters
within the specified limits

e Splitting of a job/subjob into multiple batches
e Automatic generation of the batch name

e Availability check for defined parameters to check the
required set quantity in the recipe against the availa-
ble quantity

e Signing of recipes if the function “electronic
signatures” is activated.

6.2 The main window of the Job Control

For plant configurations that consist of several
independent production units, each production unit is
displayed in its own window within the main window. For
plant configurations with linked production units, the
production jobs of several plant sections can be
displayed within a single window.

A double-click on the line of the current or planned jobs!’
/subjobs?® displays the associated recipe data and the
quantity-dependent scaled job data. Assuming that the
appropriate configuring has been made, this data can be
adjusted within the limits specified in the recipe.

The most recently set recipe parameters are displayed
for processed jobs/subjobs.

The planned jobs table shows a production job
highlighted in color if the sequence configured for the
recipe in the Recipe System has been violated.

The sequence of the planned jobs can be changed easily
using drag and drop.

The batch sequence number of the current batch is
displayed in the batch number column when a job/subjob
is separated into multiple batches.

The status display provides the plant operator with
current information about the running job/subjob and
about the planned jobs/subjobs. The recipe-specific job
duration is used to determine the expected start and the
expected end of the individual planned jobs/subjobs,
which are then displayed in the main window of the Job
Control.

The columns to be displayed are configurable.

17 PM-CONTROL edition professional with independent production units

18 PM-CONTROL edition professional with linked production units
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Job Control (standard and professional edition only)

File Edit ?

B 8|d-» x| 3|0

ProduktionsstraBe 1 | Produktionsstratle 2 | Produktionssirate 3|

Processed jobs

M.. Status  Job name Job short name Job number Recipe na..  Creation date Batch number

-1 w"  White bread Weilbrot 2016-08-26 10:44:49 3 of 3

Current jobs

PLLC transmission
(®) Automatically

() Manually

M. Status  Job name Job short name Job number Recipe na..  Creation date Batch number

1 []  Flushing Spalung 2016-08-26 10:45:51 1of2

Planned jobs

M.. Status  Job name Job short name Job number Recipe na...  Creation date Batch number

1 . White bread Weilbrot 2016-08-26 10:46:51 0of 5

Connected to server

Figure 40: Main window of the Job Control (professional edition with independent production units)

B 5 #-, X0

Processed jobs

Mo. Status  Section P1-Mi... P2-0..

<

Current jobs
Meo. Status  Section P1-Mi... P2-0... . P4-Mi.. P5-0..

[  Backstras... no... w M 00f2 v 2.

2 [l  Anlagent.. = 1o.. v [ 0ofl no.
£

Planned jobs

Mo, Status  Section P1-Mi... P2-0..

<

Connected to server:

Figure 41: Main window of the Job Control (professional edition with linked production units)
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Job Control (standard and professional edition only)

6.3 Create change order

The support provided by the job wizard reduces the
creation of a new production order and the change of
existing production jobs to just a few mouse clicks:

o Enter the order header data
e Select a production unit® or a section?®
e Select a recipe or product

e Specify the production set quantity either in absolute
values or number of batches

e Specify the remaining product quantity (if configured).

Before the wizard closes, a completion form is displayed
that lists the tasks that will be performed in an overview.
The data that has been entered can be changed either
within the wizard or subsequently in the Job Control.

When electronic signatures for production orders are
used the signature wizard can be started immediately
afterwards. If the created order is to be signed at a later
point in time this action can also be postponed.

New production orders are added to the planned order
table once they have been created.

A significant advantage of PM-CONTROL is that a
production order can simply be copied from the table of
the processed orders into the table of the planned orders;
the new order is executed with the most recently adjusted
recipe values.

6.3.1  Selection of the production unit or section /
selection of the recipe or product

PM-CONTROL provides a user-friendly selection of the
recipe and the production unit or the product and section:

Only recipes/products that have been assigned to the
selected production unit / section are displayed in the
recipe/product selection.

If the function electronic signature has been activated
only completely signed recipes / products are displayed.

The search function is used to display recipes /products
by name or number in a list. A further selection is made
via the selection of a specific final product. This means
the list contains only those products or recipes that
produce this final product.

The selection of the product and of the section on which
the product is to be produced automatically results in the
recipes and the production units for the individual sub
orders.

Additional job-specific release conditions are another
advantage of the PM-CONTROL Job Control. These
permit the time-dependent loading of a job/subjob so that
this is transferred to the automation system only when a
specified time (and date) is reached.

19 PM-CONTROL professional edition with independent production units

20 pPM-CONTROL professional edition with linked production units
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Job Control (standard and professional edition only)

Job header:

Job name

Production unit:

Production unit 1

Production unit 2
Production unit 3

released
>

4 Recipes

4 [ Breads

[ Whie bread

[] Wholemeal bread
a [ Cleaning

[§ Spilung

i Spllung extra

[l Spilung katt

[l Spilungneu

Cencel | [ b |

Figure 42: Job Control, selection of recipe and production unit
(Professional edition with independent production units)

Product name:

. Product number
unit2
Production unit 3

4 | Products
4 [ Breads
& Ryebread 51
& White bread 51
& Wholemeal bread 51
i [ Cakes

Notes:

Concel | [ ke | | ok | b

Unrestricted

Figure 43: Job Control, selection of product and section
(Professional edition with linked production units)
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Job Control (standard and professional edition only)

6.3.2 Productions set quantity

The various settings for the operation mode in the
Topology Manager increase the flexibility of PM-
CONTROL how production set quantities can be
specified in the Job Control. Based on the different
resulting possibilities to enter the set quantity the job
wizard selects the corresponding input dialog for the set
quantity:

Without set quantity:
The dialog to enter a set quantity is skipped.

With set quantities in absolute values e.g.: kg,
tons etc. or as a number of batches:

The scalable recipe parameters are calculated based
on the given set quantity.

The possibility to enter a number of batches as a set
guantity is only offered for recipes with constant
absolute parameter values.

With set quantities in absolute values or as a
number of batches and consideration of remain-
ing product quantities:

The Job Control calculates the:

New product quantity = Set quantity — remaining quantity
The scalable recipe parameters are calculated based
on the new product quantity.

The possibility to enter a number of batches as a set
quantity is only offered for recipes with constant
absolute parameter values.

With set quantities in absolute values or as a
number of batches and min/max production
guantity:

The Job Control accepts only values within the range
that has been defined as min/max production quanti-
ty. The scalable recipe parameters are calculated
based on the given set quantity. The set quantity will
be used for a single batch.

If the set quantity is given as a number of batches,
the max production quantity will be used for each
batch.

The Job Control calculates the:

Set quantity = Number of batches * max production quanti-
tyzl

21 professional with linked production units:
instead of the max production quantity the product specific batch quantity from the Recipe System will be used
Unrestricted

With set quantities in absolute values or as a
number of batches and min/max production
quantity and consideration of remaining product
quantities:

The Job Control accepts only values within the range
that has been defined as min/max production quanti-
ty. The scalable recipe parameters are calculated
based on the new product quantity. The set quantity
will be used for a single batch.

If the set quantity is given as a number of batches,
the max production quantity will be used for each
batch.

The Job Control calculates the:

For a given set quantity:

New product quantity = Set quantity — remaining quantity
For a given number of batches:

New product quantity = (Number of batches * max produc-
tion quantity) — remaining quantity

With set quantities in absolute values or as a
number of batches with a quantity per batch and
splitting of the order quantity in multiple batches:
The Job Controls splits a production order into
multiple batches when the given absolute set quantity
exceeds the max batch production quantity.

For the distribution of the set quantity onto multiple
batches several different options are offered:

= Number of batches

= User defined

= Linear

= Maximum distribution

(refer also to chapter 6.3.3 Distribution of the set
quantity)

For a set quantity given as a number of batches the
quantity for each individual batch is additionally being
defined. This batch quantity has to be within the
range of the min/max batch production quantity.

The scalable recipe parameters are calculated based
on the given set quantity for each individual batch.
The resulting batches are subsequently one by one
transferred to the automation system.
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Job Control (standard and professional edition only)

e With set quantities in absolute values or as a
number of batches with a quantity per batch and
splitting of the order quantity in multiple batches
and consideration of remaining product quanti-
ties:

Compared to the previous operation mode an addi-
tional remaining quantity can be added to the calcu-
lation. This remaining quantity can be either taken
into account only for the first batch or evenly distrib-
uted over all batches of the production order.

In the professional edition configured with linked
production units the quantity for the individual sub orders
for each production unit is calculated based on the
distribution settings for the product set in the Recipe
System.

The following examples illustrate the dialog used to enter
a set quantity with all options activated in the Topology
Manager.

Ul elements that are not required based on the given
operation mode will not be displayed in this dialog.

Create new job ‘White Bread" Quantity H
Recipe name: White bread Max. batch quantity: 2000 g
Final product: Weilbrot franzosisch Min. batch quantity: B00 a
Set quantity Remaining guantity
MNo.of batches v/ |10 g [Jfirst batch
Distribution
User defined distribution | |2000 g - Calcuate =] Adiust
Mo. Cuantity Production quantity Remaining quantity Batch name &
1. 2000 g 2000 g 0g :DD-:MM- VYV BK WE 1.7-01/F
2 2000 g 2000 g 0g ;DD-;MM-YYYY BK WE 1.7-02/F
3. 2000 g 2000 g 0g :DD-:MM-YYYY BK WB 1.7-03/F
4, 2000 g 2000 g 0g ;DD-:MM-YYYY BK WE 1.7-04/F
5. 2000 g 2000 g 0g ;DD-:MM-¥YYY BK WB 1.7-05/F
6. 2000 g 2000 g 0g ;DD-:MM-¥YYY BK WB 1.7-08/F
7. 2000 g 2000 g 0g ;DD-;MM-YYYY BK WE 1.7-07/F
H 2000 g 2000 g 0g ;DD-;MM-YYYY BK WE 1.7-08/F
g, 2000 g 2000 g 0g ;DD-:MM-YYYY BK WE 1.7-00/F
10. 2000 a 2000 a Oa :DD-MM-YYYY BK WE 1.7-10/F ¥
< >
Planned order duration: 1155 50 =
Back Cancel Help

Figure 44: Set quantity dialog for professional edition with independent production units

Unrestricted
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Job Control (standard and professional edition only)

Create new job: Set quantity - Product: White bread S1 - Section: Backstrasse_2 “
Subjob 1 | Subjob 2 | Subjob 3
Fecipe name: White bread dough Max. batch quantity: 2000 a
Production unit: P4-Mischer 2 Boden Min. batch quantity: 50 a
Set quantity Remaining quantity
Distribution
Maximal distribution v | |2000 g -/ Calculate [+=] Adiust
MNa. Cuantity Production quantity Remaining quantity Batch name
1. 2000 g 2000 g 0g Bicke-001-
Total: 2000 g 2000 g 0g
Plannied order duration: 0= 20[=
Back Next Cancel Help

Figure 45: Set quantity dialog for professional edition with linked production units

6.3.3  Distribution of the set quantity

e Maximum distribution
The batch quantity for the batches 1 to n-1 will be
preset to the max batch production quantity. The last
batch will be preset to the remaining quantity.

e Linear distribution
The set quantity for the production order is evenly
distributed as a preset over the individual batches.
The individual batch quantities can be adjusted
afterwards. The Job Control will however only accept
guantities within the min/max batch production
quantity.

Unrestricted

e User defined
The batch quantity to be used for each batch is
entered into a separate dialog and will be applied to
all batches. The last batch will be preset to an
eventually resulting remaining quantity.

e Number of batches
The set quantity provided for the production order
will be evenly distributed over the given number of
batches.

Based on the used distribution method, the individual
batch quantities are being calculated and displayed in a
table.
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Job Control (standard and professional edition only)

Remaining product quantity Assignment to the first
batch

This edit field allows entering an eventually present
quantity of remaining product. The activation of this
option determines how this remaining product quantity is
taken into account during the calculation of the batch
guantities.

v The quantity entered is completely assigned to the
first batch of the production order. Only values that are
less than the given batch quantity can be entered.

[ lthe guantity entered is distributed over all batches of
the production order based on the setting for the
maximum distribution or linear distribution.

The remaining quantities for each batch can be
individually adjusted in the batch list table. Only values
that are less than the given batch quantity can be
entered.

New product quantity
This value is being calculated as:

Batch new product quantity =
batch quantity — batch remaining quantity

Summary row

The different quantities calculated by the Job Control can
be connected to control parameters in the Topology
Manager and downloaded together with the recipe
settings to the automation system.

Unrestricted

Batch name

The batch name is either generated based on a pattern
that has been defined in the Topology Manager
automatically. Alternatively the batch names can also be
entered manually within the table.

= Calculate

This button triggers the calculation of the batch quantities
based on the current calculation settings. If changes have
been made the batch quantities will be recalculated.
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Job Control (standard and professional edition only)

6.4  View/Edit recipe data

By using the context menu action View/Edit recipe data
on a production order the Job Control displays the recipe
parameter data and the quantity-dependent scaled order
data. If permitted by the recipe configuration individual
parameters can also be adjusted within the specified
operating limits.

The input depends on the type of the parameter:

e Binary value:
A double-click on the field switches the configured
text for the binary value 0/1.

e Digital value:
A double-click on the field opens a list that displays
the text that has been configured in the Topology
Manager for this parameter.

e Analog value:
The analog value, e.g. 70 for a temperature, can be
entered in this field. This value can be entered only
within the "Plant LL" or "Operating LL" and "Plant UL"
or Operating UL". The number of decimal places is
configured in the Topology Manager.

e Text:
Text items can be entered in this field.
e Block:

The block parameter is used to save machine settings
such as servo data together with the recipe. The
content is not displayed in PM-CONTROL and cannot
be edited.

The button transmit parameters is used to transfer the
adjusted recipe parameters of the current batch to the
automation system. This adjustment can be re-
leased/locked via the automation system.

In conjunction with the usage of electronic signatures
changes in the batch data set require a new signature
before the transmission to the PLC is released.

The write back control recipe function allows adding
recipes with changed batch data into the Recipe System
as a new base recipe. This makes a changed recipe
available again for the creation of a new recipe.

The parameters are displayed in register tabs with the
parameter group name.

The Job Control cyclically reads and visualizes the
current values from the automation system during the
display of the recipe parameters of the current batch. If
the actual value is outside the boundaries of the upper or
lower limit configured in the Topology Manager, the
parameter name and the actual value are displayed red.

The job value fields display the quantity-dependent
scaled recipe data as used in the job.

a View/Edit batch data: White bread = B
Plant: Backerei / Kanditorei Job name: White bread
- MM-YYYY BRWE 1. Production unit; Produktionsstrate 1 Batch name: DD M- BEWE 1.7-017
DD MM-¥YYY BKWB 1....
Status in PLC: Batch number: 1of10
;DD MM-¥YYY BKWB 1.,
(DD MM-YYYY BKWB 1.... Parameter values | Audit Trail
;DD MM-¥YYY BKWB 1.,
® Ingredierts | | * Preparation
DD MM-¥YYY BKWB 1....
Recipe parameters
;DD MM-¥YYY BKWB 1....
D= MM-VYYY BKWE ... Name: Recipe value Job value Plant LL Plant UL
DD-MM-YYYY K WE 1. ! oo _____Joo__Joo _Ja000 |
2 %, Butter 40 20 [1} 10000
iDD-;MM-YYYY BKWE 1.... 2 3 & Four 1000 2000 0 20000
4 % Typeofflour Wheat Wheat
5 %, Sat 4 8 1] 2000
B 6 B Water 0.00 0.00 0.00 100.00
7 &'.g Water_cold_wam cold cold
& % Yeast 200 200 00 50000
< >
Save Unda Tranzmit parameters

Figure 46: Job Control, View/Edit batch data
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Load recipe (compact edition)

7. Load recipe (compact edition)

The compact edition includes the Recipe System with the
previously described functionalities including the FDA
options.

In the compact edition only recipes with constant
absolute values are being managed. The Job View with
the integrated production order scheduling is not
included.

PM-CONTROL delivers controls to select the target
production unit, the selection of the recipe to load and
also for the editing of recipe parameters. These controls
can be integrated into HMI screens.

7.1 Recipe selection

If multiple production units shall be loaded with recipe
data the production unit needs to be selected first. This
can be done with the UnitSelector control that can be
connected to the RecipeSelector control which in turn will
only display recipes that are applicable to the selected
production nit.

If electronic signatures are activated, only completely
signed recipes will be displayed.

Production unit

&= =

~ il Bdckersi/ Konditorsi
= Produktionseinheit 1
== Produktionseinheit 2
== Produktionseinheit 3
== Produktionseinheit 4

Figure 47: UnitSelector on a HMI screen

Recipes assigned to selected
production unit

v

v § Brot
Il volkernbrot
[ weitbrot
v @ Kuchen
Il Biskuiteig
Il Mirbeteig
[| Rihreig-\Versuchsrezept
Il Schoko-Biskuit

Figure 48: RecipeSelector on a HMI screen

Unrestricted
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The selected recipe can be moved into an 10 field on the
HMI screen. The button on the Ul then triggers the
handshake tag that initiates the loading of the recipe
values into to automation system.

' Recipe name:

| .
[ Vollkornbrot I
- Figure 49: Load recipe

A sample project for this type of configuration is included
and located on the PM-CONTROL installation DVD.

(Refer also to chapter 8.2 Connection in the compact
edition)

7.2 Viewing and editing parameter values

The ParamView control displays the parameter values of
for a given recipe. This control can be connected to the
control for RecipeSelection in such a way that the
parameter values are displayed for any recipe selected in
the RecipeSelector. The properties of the control allow
the configuration of the columns that are to be displayed
and also if editing shall be allowed.

Recipe data of the selected recipe
* Preperation | ™ Ingredients
Recipe parameters

Name Recipe value FlantLL  PatUL  EdiinglL  EdtngUL  Unit

W cove oo oo Lo Jow o]
2 &, Butter 100 [} 0 0 [} g
T 3 % Ber 2 [} [1} o [} Stiick
4 %, Eier_getrennt nicht getrennt
5 B Honig 12 0 0 0 0 g
B Bomen 750 0 0 0 0 g
7 %, Mehisorte Weizenmehl
2 B sak 2 0 0 0 0 g
9 B, Speissstarke 3 [} [1} o [} g
10 %, Vanilinzucker 80 00 00 00 00 g
T 11 B Wasser 020 0,00 0.00 0,00 0,00 1
12 %y Wasser_kat_wam warm
13 B, Zucker 100,000 0000 0,000 0,000 0,000
14 B, Zusatestoff 120 00 00 00 00 g

Figure 50: ParamView on a HMI screen
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Connection to the Automation System

8. Connection to the Automation
System

8.1 General Information

To process jobs/subjobs, a data exchange takes place
between the Job Control and the (master) automation
system. Process tags are used for this data exchange.

8.2 Connection in the compact edition
There are two different transmission mechanisms here:

e Firstly, the recipe selection is made directly from the
automation system;
this writes the recipe name or the recipe number into
a tag and uses another tag to set a request.
In the use of the “Electronic Signatures” only signed
recipes can be requested.

e Secondly, a recipe can be selected using a HMI
screen and the transmission to the PLC activated via
a button. PM-CONTROL Compact provides an
appropriate OCX and a predefined HMI screen for
the base system SIMATIC WinCC for this selection.
(see also chapter 7 Load recipe (compact edition))

8.3  Connection in the standard and professional
editions

The transfer of the production jobs to the automation
systems can be carried out in two ways:

8.3.1 Automatic sending of orders to the PLC

The automation system (PLC) requests the orders /sub
orders from the Job Control.

Unrestricted

PM-CONTROL

System Description

With each new request, the Job Control automatically
transfers the next job/subjob from the planning table to
the automation system (PLC). If a job has been split into
multiple batches a request is required for each batch. If
all batches from the job have been transferred, the batch
data from the next job is loaded with the next request.

8.3.2  Manual sending of orders to the PLC

The transfer of an order to the automation system (PLC)
is performed with the manual activation of a button in the
Job Control. The manual activation is released only when
the automation system (PLC) has signaled the release
via a tag.

8.4 Raw data tags

In addition to the use of word, double-word, floating-point
tags, etc., PM-CONTROL also supports raw data tags for
S5/S7 communication.

The raw data overview window of the Topology Manager
visualizes all raw data tags used in PM-CONTROL.

The used raw data tags are displayed as a folder within
the tree structure and graphically as a green block. The
selected parameter is shown hatched in the graphic.
Overlapping addresses of parameters within a raw data
tag are highlighted in red. The configured parameter data
for the raw data tag is also listed in a table and can be
edited.

The raw data tag for a block parameter is displayed as a
green hatched block with the configured length.

F=1 fol =)

4 PM-CONTROL - Topology Manager
File Edit View Options 2

\.‘;{1 EA‘E"@@

= ﬂ Topolegy
- [ LOCAL:RawDatal

[@ Production unit1: Analog parg

< m . » < m »

Description Tag Format

{ Production unit1: Analog parameter : Bourbon Vanilla LOCAL:RawDatal S5-KF
LOCAL::RawDatal S5-KF

2 Production unit 1 : Analeg parameter: Gil

< T »

Figure 51: Topology Manager, raw data view
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Application Program Interface (API) for the Job Control

9. Application Program Interface (API)
for the Job Control

In the operating mode independent production units, the

Job Control of the PM-CONTROL professional edition

provides a programming interface based on OLE
Automation.

This makes it possible to

e Create production orders
¢ Delete production orders
e Change production orders.

The programming interface can be used from WinCC
(Script), Visual Basic, C++ or other programming
environments.

In the operating mode linked production units, the Job
Control of the PM-CONTROL professional edition also
provides a programming interface.

The following functions are available:

e Create product order

e Delete product order

e Cancel product order during operation
e Move product order

The programming interface can be used from WinCC
(Script), Visual Basic, C++ or other programming
environments.

PM-CONTROL

1 !

Ng O

‘ Job Control Visual I

‘ Recipe system

Topology Manager

Parameter (set data)
und job data

Automatisation system

B3

l External Application x
’ External Application 2

External Application 1

PM-CONTROL -

ActiveX Control —

Figure 52: Functional representation of the APl interface
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Function Overview

10. Function Overview

Functions Compact Standard |Professional
Topology Manager
Operating mode settings for the set quantity, batch quantity, remaining - [+ [+
product quantity, division of a job into several batches etc.
One production unit [+ [+ [+
Several independent production units [+ - [+
One or more plant sections consisting of linked production units - [+
Parameter view [+ [+ [+
User text view [+ [+ [+
Material settings for parameters [+ [+ [+
Availability check for parameters [+ [+ [+
Setting: Self-Auditing (Audit Trail) in the Recipe System (FDA) [/ [« [«
Setting: Auditing in Job Control - [+ [+
Setting: Electronic Signatures in the Recipe System (FDA) and in the [+ [+ [+
Job Control (only Standard and Professional)
Setting: Versioning of recipes (FDA) in the Recipe System [+ [+ [+
Recipe System
Create and manage recipes with absolute values [+ [+ [+
Create and manage normalized recipes - [+ [+
Recipe-specific batch quantities - [+ [+
Create and manage products built from sub recipes - - [+
Recipe group parameters function [+ [+ [+
Parameter values editing [+ [+ [+
Material table [+ [+ [+
Recipe sequence validation - [+ [+
Checking for changes and rollback function [+ [+ [+
Electronic Signatures [+ [+ [+
Versioning of recipes [+ [+ [+
RecipeUpload [+ [+ [+
Validation rules [+ [+ [+
Job Control (only Standard and Professional)
Select recipe and load the recipes via user-friendly Job Control dialogs - [+ [+
from PM-CONTROL
Select product and load the sub recipes via user-friendly Job Control - - [+
dialogs from PM-CONTROL
Unrestricted Subject to change without prior notice
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Function Overview

Display the current job, the planned jobs and the processed jobs in table - [+ [+

form

Display the current jobs/subjobs, the planned jobs/subjobs and the - - [+

processed jobs/subjobs in table form

Set quantity details in absolute values and number of batches - [+ [+

Split a job into multiple batches - [+ [+

Automatic scaling of the quantity-dependent recipe parameters - [+ [+

Copsider the remaining product quantities during the scaling of the - [+ [+

recipe parameters

Manual operation (adjustment) of individual recipe parameters with the - [+ [+

limits specified in the recipe

Copy new production job from processed production job - [+ [+

Additional release conditions to load a production job using binary signal - [+ [+

and time/date

Additional release conditions to load a job/subjob using time/date - - [+

Automatic generation of the batch name - [+ [+

Manual input of the batch name - [+ [+

Material availability checking - [+ [+

Mark a recipe sequence violation - [+ [+

Write back control recipe - [+ [+

Recording the batch data sets with all changes - [+ [+

Electronic Signatures of batch data sets - [+ [+

Functions Compact Standard |Professional
Job Control (only Standard and Professional)

Input and calculation of the job duration and expected end dates - [+ [+

Display and monitor actual values - [+ [+

Application Program Interface (API) for the Job Control - - [+
Recipe transfer (only Compact)

Select recipe and load the recipes via WinCC graphic pictures and/or [/ - -

directly from the automation system via recipe name / recipe number

(in the use of the Electronic Signatures only signed recipes)

Automatic generation of the batch name [+ - -

Unrestricted Subject to change without prior notice
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