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Batch control with recipes

1 Goal

In this chapter, students learn to model a batch process hierarchically. They can define recipes
for controlling batch plants and for making batch products including the necessary process

actions and then implement these in the PCS 7 control system.

2 Prerequisite

This chapter builds on chapter 'Functional safety’. To implement this chapter, you can use an
existing project from the previous chapter or the archived project 'p03-03-template-r1905-en.zip'
provided by SCE. The download of the project(s) is stored on the SCE Internet for the respective

module.

The (optional) simulation for the SIMIT program can be retrieved from the file 'p01-04-plantsim-

v10-r1905-en.simarc'. It can be run in demo mode.
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3 Required hardware and software

1 Engineering station: Requirements include hardware and operating system
(for further information, see Readme on the PCS 7 installation DVD)
2  SIMATIC PCS 7 software V9 SP1 or higher
e Installed program packages (contained in SIMATIC PCS 7 Software Trainer
Package):

e Engineering — PCS 7 Engineering
e Engineering — BATCH Engineering
e Runtime — Single Station — OS Single Station
e Runtime — Single Station — BATCH Single Station
e Options — SIMATIC Logon
e Options — S7-PLCSIM V5.4 SP8

3 Demo Version SIMIT Simulation Platform V10

2 SIMATIC PCS 7
V9 SP1 or higher

1 Engineering Station

3 SIMIT V10 or higher
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Theory

Theory in brief

Industrial production processes can generally be classified as continuous processes, single-part
production processes or batch processes. Batch processes result in discontinuous production of
finite quantities of products (batches) by subjecting quantities of raw materials to a series of
processing activities (process operations, process steps) using any number of equipment.
This module examines the computer-generated mapping of a defined series and automation of

batch processes through recipes.
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Figure 1: Time sequence of a batch process

General recipes and site recipes are information sources for creation of plant-specific master
recipes and are used to specify production information without reference to specific production

equipment.

They describe the materials, equipment requirements and necessary chemical and physical

transformations for producing a product as a set of production rules.

A log for batch production contains information on the batch production and associated business
information. It is created to fulfill a business requirement. The contents of a log for the batch

production are determined by the business requirement.
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Hierarchical modeling

Batch processes in the process industry consist of humerous equipment as well as process
actions that can performed on this equipment. The result is an enormous variety of products. In
order to manage the sheer quantity, it is useful to structure the world of batch processes
hierarchically so that previously developed blocks and components can be reused on various

levels based on this hierarchical structure.

A process consists of one or more process stages, which are organized as an ordered group
and can run either in series or in parallel or both. A process stage is a part of a process that
ideally runs independent of other process stages. Each process stage consists of an ordered
group of one or more process operations. Process operations describe related processing
activities that are needed to achieve an intermediate goal. Each process operation can be
subdivided into an ordered group of one or more process actions, which execute the
processing needed for the process operation. Process actions describe smaller, reusable
processing activities that are combined into a process operation.

Concepts of batch control

Basic control

The basic control ensures that a certain operating state of the equipment and process is created
and maintained. The basic control includes closed-loop controls, interlocks, monitoring functions,
exception handling and repeatable discrete controls or procedure controls. It can respond to
process conditions that influence the control outputs or trigger corrective measures. In addition, it
can be activated, deactivated or modified through instructions of the operator, procedure controls

or coordination controls (see Modules P01-04 to P01-07).
Procedure control

The procedure control defines that equipment-oriented actions take place in an ordered
sequence so that a process-oriented task is executed. It is characteristic of batch processes and

enables equipment to execute a batch process.

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.

p03-03-batch-control-with-recipes-v9-tud-0719-en.docx



Learn-/Training Document | PA Module P03-03, Edition 02/2020 | Digital Industries, FA

Procedure Produce PVC

consists of a controlled
volume of

Polymerize vinyl chloride monomer
Recover ‘vinyl chloride residue
Dry PVC

consists of a controlled
volume of

Preparation: Evacuate reactor and cost reactor
walls with anti film
Fill: Destilled water wnd solvent
Reaction: Add VCM and catalyst, heat and reduce
consists of a controlled PEEIIGTEN

volume of

Add vinyl chloride monomer
Add catalyst

Function
Heat

Figure 2: Model of the control sequence with example [3]

Procedure

The procedure is the highest level in the hierarchy and specifies the strategy for executing a
comprehensive processing action, such as the production of a batch. It is defined by an ordered

set of unit procedures. An example of a procedure is "Produce product”.
Unit procedure

A unit procedure consists of an ordered set of operations that cause a contiguous production
sequence to take place in a unit. It is assumed that only one operation is active in a unit at any
time. An operation is completely executed in a single unit. However, multiple unit procedures of a

procedure can run concurrently, each in a different unit.
Operation

An operation is an ordered set of functions that specify a larger processing sequence and cause
the processed materials to be changed from one state to another. This usually involves a
chemical or physical change. It is often desirable to put the boundaries of an operation at points

in the procedure where normal processing can be safely interrupted.
Examples of operations are:

— Preparation: Emptying and cleaning a reactor.

— Filling: Adding distilled water and solvent.

— Reaction: Adding and heating eductl and educt2.
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Function

A function is the smallest element of a procedure control that can execute a process-oriented
task. A function can be subdivided into smaller parts. The steps and transitions as described in

IEC 60848, document a method for defining subdivisions of a function.

A step can output one or more instructions or cause one or more actions, for example:

— Activation and deactivation of closed-loop controls and state-oriented types of basic
automation and specification of their setpoints and initial values

— Setting, deleting and changing of alarm limits and other limit values

— Setting and changing of loop controller constants, closed-loop control modes and types of

algorithms

— Reading of process tags, e.g. gas density, gas temperature and volumetric flow from a flow

meter, and calculation of the mass flow through the flow meter

— Performing the check of the operator authorization

Executing a function can result in one or more of the following:
— Commands to the basic control
— Commands to other functions (either in the same or a different equipment entity)

— Acquisition of data

The goal of a function is to bring about or define a process-oriented action, whereas the logic or
the sequence of actions that make up a function is equipment-specific. Here are some examples

of functions:
— Stirring
— Dosing

— Heating
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Recipes and recipe types

From the point of view of a company with many production sites, it is useful to create
standardized, company-wide recipes that define exactly how a batch product is to be produced.

Because the economics of chemical plants requires them to be customized to the local energy

and raw material supply conditions, structures are required that allow both of the following:
a) an abstract definition that is largely independent of the specific plant
b) a simple adaptation and mapping onto the specific equipment

It is therefore possible to go from a very abstract general recipe to a site recipe and master recipe

and finally to the specific control recipe.

General recipe

The general recipe is a recipe on the enterprise level that serves as the basis for recipes on the
lower levels. The general recipe is created without specific knowledge of the plant equipment that
will be used to produce the product. It defines the raw materials, their relative quantities and the
required processing, however, without reference to a specific factory or the equipment available
in this factory. It is created by persons who are familiar with the chemistry and the processing

requirements that are typical for the respective product and reflects their interests and thoughts.

Site recipe

The site recipe is specific to a particular factory. It is a combination of factory-specific information
and the general recipe. It is usually derived from a general recipe to meet the requirements of a
specific production site and offers a level of detail required for factory-related, long-term

production planning.

Master recipe

The master recipe is the recipe level that is geared towards a plant or a group of equipment in a
plant. A master recipe can be derived from the general recipe or site recipe. It can also be
created as an independent unit when the recipe author has access to the information that is

generally made available in the general recipe or in the site recipe.

SIMATIC Batch distinguishes here between flat and hierarchical recipes. This subdivision allows

recipes to be built on one another.
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Figure 3: Implementation of the hierarchical structure [3]
Control recipe

The control recipe is a copy of a specific version of the master recipe and is then modified as
required through information for production scheduling and execution in order to be specific to an
individual batch. It contains the product-specific process information required for production of a
specific batch. It provides the level of detail required for starting and monitoring the equipment
procedure objects of a plant. The control recipe may have been modified to take into account the
actual raw material qualities and the utilized equipment. The selection of units and corresponding

scaling can take place at any time before this information is required.

Because changes to the control recipe based on information regarding production planning,
equipment and plant operators can be made over time, a control recipe may be subject to

multiple changes during the batch production.

Application in PCS 7

A simplified model with two types of recipe is used in SIMATIC BATCH:
— Master recipe

— Control recipe

Master recipe

contains I
[ Process cell-specific information

I contains

Is the

basis for

Batch identification, batch size, information regarding

process, system or plant operator

Figure 4: Difference between control recipe and master recipe [3]
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4.5 Physical model

Multi-purpose
operation

Process cell

must contain

Equipment
module may
contain
may
contain
Individual
control unit may
contain

Figure 5: Physical model with example [3]

46 Process cell

A process cell is the combination of all equipment for the production of a batch. A frequently
encountered subset of the process cells is the stream. A stream is composed of all the units and
other devices that can be used by a specific batch. Streams can remain the same from batch to

batch or they can be modified for each batch.
Unit
A unit consists of equipment modules and control modules. It is an independent device group

usually arranged around a larger processing device such as a stirrer tank or a reactor.

Characteristics a unit:

A unit can execute one or more processing activities such as reaction, crystallization or

solution.
— Units largely work independent of one another.

— It frequently contains a complete batch at a specific point in the processing sequence of the
batch.

— A unit can never process more than one batch at a time.
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Equipment module

An equipment module can consist of control modules and lower-level equipment modules. An

equipment module is usually arranged around a part of a processing equipment, such as a filter.

Characteristics of an equipment module:
— It can be part of a unit or an independent equipment group within a process cell.

— It can execute a finite number of specific smaller processing activities, such as dosing and
weighing.

— It does not have to but can include the raw materials of a batch.

Control module

A control module is the combination of measuring devices, actuators and other control modules
as well as the associated processing equipment that is operated as an individual unit from the
standpoint of the control technology.

It can also be made up of other control modules. A dosing control module, for example, could be

a combination of multiple automatic control valve control modules.
There is no mapping for the control module in the procedural model and in the process model.

This means it cannot be addressed in SIMATIC BATCH.

Monitoring & evaluation

A crucial element of batch production is the collection and historization (for example, with
StoragePlus or a Central Archive Server) of the production data. The data is required for official
requirements for the purpose of traceability of the produced batch as well as for the operational
analysis of the production process. It is important to store both the continuously produced
process data (temperatures, pressures, etc.) and the event-related sequence and status

information and to have it available for a correlation analysis.

The simplest form of documentation is the batch log. It usually contains the recipe settings as
well as the actual data of the actual production, the run times of the procedure modules (start,
end) and, if applicable, other process and operating feedback. Depending on the market segment
(pharmaceuticals, food & beverage), evidence of a tamper-proof historization and archiving must
be furnished.
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Special features

Due to the procedural requirements of a BATCH control that are placed on a PCS7 project, a
basic control as it was carried out until now was not transferable to a BATCH project. This
subdivision is made with the help of SFC types or through configuration of individual CFCs for
each function. In the case of both variants, it is necessary to identify every abort possibility and to
bring the process to a defined state in a downstream abort routine. Additional information on this

type of configuration is available in [3].

References

[1] Fittler, H, & Uhlig, R. (2004) Rezeptfahrweise, Fuhrung von Chargenprozessen. In Frih,

K.F., U. Maier (publisher). Handbuch der Prozessautomatisierung. Oldenbourg.

[2] DIN EN 61512-1 (2000-01) Batch control. Part 1: Models and terminology (corresponds
to IEC 61512-1:1997 and ISA-S88.01:1995).

[3] SIEMENS (2017-11): SIMATIC Process Control System PCS 7 SIMATIC BATCH V9.0
SP1. A5E38210719-AB. (support.automation.siemens.com/\WW/view/en/109755007)

Task

Similar to the recipe from the chapter 'Sequential control systems', a batch control recipe for the

production of a batch is to be created and programmed here.
For this chapter, the recipe is reduced to the following sequence:

1. First, 250 ml is to be drained from the educt tank =SCE.A1.T1-B001 to the reactor
=SCE.A1.T2-R001.

2. Then, 150 ml is to be drained from the educt tank =SCE.A1.T1-B002 to the reactor
=SCE.A1.T2-R001.

3. The liquids in the reactor =SCE.A1.T2-R001 are then to be stirred with the stirrer for 20

seconds.

4. Finally, this mixture is to be drained to the product tank =SCE.A1.T3-B001.
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6 Planning

The BATCH component must be configured in the hardware configuration of the OS.
Then, the plant hierarchy must be assigned to the BATCH levels (S88 type definition).

The three SFC types 'Filling', 'Emptying" and 'Stirring’, as well as their instances in the different
parts of the plant hierarchy are already created in the template project and can be transferred to

the BATCH configuration with the 'Propagate’ and 'Generate' functions.

The following user configuration is to be used for the operator control of BATCH Control Center:
— User: scebatch

— Password: scebatch

— Permissions: all

The process cell must then be created in the BATCH Control Center. The raw materials
'Educt001', 'Educt002' and 'Educt003' and the output material '‘Product001' are specified for this.

The utilized units 'Educt tank B0O01', 'Educt tank BO02' and 'Reactor R001' are finally specified
when a recipe is created. Likewise, the raw materials and products are assigned according to the
recipe in the task description. This serves the planning of the plant allocation and enables parallel

processes.

The BATCH recipe is edited very similar to an SFC, but the specification of product quantities is

different. These are configured according to the task description.

Finally, a batch will be created for executing the recipe. All assignments and quantity information

will be adapted once again and finally executed.

7 Learning objective

In this chapter, students learn the following:

— Creating batch components.

— Adapting the structure for production of a batch in the plant view

— Creating output and input materials in the SIMATIC Batch Control Center
— Creating a control recipe in the SIMATIC Batch Control Center

— Creating, releasing and starting a batch in the SIMATIC Batch Control Center
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Structured step-by-step instructions

Preparation

1. As source project you will use a project that already includes all CFC and SFC blocks that

you need later for the production of batches with the SIMATIC Batch Control. This project will

be retrieved from the archive in SIMATIC Manager to start. (— File — Retrieve)

=10l x|

New... Ctrl+N
‘Mew Project’ Wizard. ..
Cpen... Ctrl+0

S7 Memory Card
Memary Card File

Delete...
Reorganize...
Manage...

Archive...

Refrieve...

Page Setug,..

1PLT-PR_Master_MP {Multiprojekt) — D:\... \PLT-PR_M\PLT-_MP
2PCS_7_AP_Library_v30

3PCS7_SCE_MP (Multiprajekt) — C:\...\S7Praj\PCS7_SCEPCST_MP
4 SCE_PCS7_MP (Multiprajekt) - C:\.. . \s Proj\sCE_PCS7\SCE__MP

ETs oDject rom the ardive. v

Exit Alt+F4

_ Retrieving - Select an archive x|

2. As a template use the project 'p03-03-template-r1905-en.zip'. (— p03-03-template-r1905-

en.zip — Open)

Look in:l i Downloads j L cF ER-

Mame = +| Date modified +| Type *| Size -
. p03-03-templater1905-en.zip  5/8/2019 3:48 PM Compressed (zippe... 207,628 KB

File name:  |p03-03emplate-r1905-en.zip Open I

Files of type:  |PKZip 14.4-Archive (" zip) =] e
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o fmn
3. Next, click the "2 icon to start the PLC simulation S7-PLCSIM. (— )

. SIMATIC Manager - [PCS7_SCE_MP (Component View) — C:\Program Files (x86)\Siemens\STEPF o ] 4|
Fle Edit Insert PLC View Options Window Help 18] x|
D@ |2 4 o |l |[= 5| 20 55 5 | @ |[<oFiers A% R @ BB M|
[#-{=n] PCS7_SCE_MP (PCS7 SCE_Prg PCS7_SCE_Lib
A

Turns the simulation of all modules on/foff,

4. In S7-PLCSIM, select 'PLCSIM(TCP/IP)' as interface and check if 'PLCSIM(TCP/IP)' is also

set in SIMATIC Manager. (— PLCSIM(TCP/IP))

¥l s7-PLCSIML =10l x|
Window Help

File Edit View Insert PLC Execute Tools
DS ES [rcsmmeeary <] & 2R |BBEw R Beazaaa aaa

BA[ER | n +1|PLcsimmpy
PLCSIM{PROFIBUS)

‘ PLCSIM{TCP/IF)

PLCSIM(ISO)
( .
ATy e I T
EQENFF‘U“ 7E5 4 3210
=rop ¥ STOP wRes|||C CICC O

Press F1 to get Help. [Default: MPI=2DP=2 Local=21P: 4
_ SIMATIC Manager - [PC57_SCE_MP (Component View) — C:\Program Files (x86)\Siemens\STEPF - |EI|5|
File Edit Insert PLC WView Options Window Help _ ==l

Do |82 a| % B2 elalo 5| %[ B & | @ [[<hofie 7 Ge| BB M
-5 I =p PCS7_SCE_P @ PCST_SCE_Lib

-
Press F1to get Help. | | PresmTeprp.1 | A
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5. Now select the 'Object Properties' of the PC station that contains an Operator Station (here:
0S). (— OS — Object Properties)

. SIMATIC Manager - [PCS7_SCE_MP (Component View) —- C:\Program Files (xB86)\Siemens E i [
File Edit Insert PLC View Options Window Help - |5|1|
D@|g?§|$ﬁ|ﬁ”€%lgﬂﬁgf i I:NoFiher> jvﬂ|%§|%5m|k‘?|
E--@ PCS7_SCE_MP Configuration WinCC &ppl. .‘.ﬂ:.'IE General
=-EP PLS7_SCE_Py
¢ H-ER AsT
Open Object Cirl+Alt+0
Cut Ctrl+X
: Copy Ctrl+C
=
@ PLs7.: Paste Chr (A
Delete Del
PLC 4
Access Protection k
Print 3
SIMATIC BATCH k
Rename F2
Object Properties... /
Displays properties of the selected object for editing. v

6. Under 'Computer name' in the general properties, enter the local computer name. (—

Computer name: local computer name — OK)

Properties - SIMATIC PC Station ﬂ

General |Seﬂings | Corfiguration |

Mame: IOS

Project path: |PCS?_SCE_F‘|]‘\OS =]
Storage location “Program Files {c86)"Siemens\STEPT\S7Pro"PCS7_SCE = |
of the project: PCS7_Pq e
Authar: I

Date created: 10/01/2012 08:13:57 AM

Last modified: 05/22/2015 03:19:57 PM

Comment: ;I

Computer name
[T Computer name identical to PC station name

Computer name:

el |t

Note:

— The generated Batch process cell data will also be loaded to this computer later.
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7. Now start the WIinCC Explorer by selecting 'Open Object' under OS — WinCC Appl. —»
0OS(2). (— OS(1) —» Open Object)

SIMATIC Manager - [PCS7_SCE_MP (Component View) —- C:\Program Files (xB86)\Siemens , i [
File Edit Insert PLC View Options Window Help =]l
DS |87+ | 4 B2 a9 %5 %) 58 3| & <o % WE| BB M a2
El---@ PCS7_SCE_MP ﬂ— A1_multipurpoze_plant ﬂ— educt_tank_B001 ﬂ— reactor_ROO1 ﬂ— reactar_RO02
E@ PC57_SCE_Pyj ﬂ— T1_educt_tanks ﬂ— T2_reaction 1‘]— T3_product_tanks 1‘]— T4_ringing
: B As1

A8 152
2-8 0%
B[] WinCC Appl

R A Y0511

%1 Shared De il Open Object Crl+Alt+0
- @ PCST_SCE_Lib Cut Cirl+x
Copy Ctrl+C
Baste CErY,
Delete Del
Insert New Object 3
PLC L
Access Protection 4
Compile Ctrl+8
Display compilation log. ..
) Display load log. ..
Opens selected object. Generate server data 4
8. In Explorer, select the 'Properties' of the 'Computer'. (— Computer — Properties)
- WinCC Explorer - C:\Program Files (x86)\Siemens\STEP7\S7Proj\PCS7_SCE\PCS7_Prj\wincproj\0S(1)\0S( ;IQI LI
J File Edit View Tools Help
[DERERN BN R e R
E‘"'__‘ﬁ' 05{1}
..... Computer m [ew Computer. ..
..... m T, izl Tag Mana
i3 T2g Management M Graphicsp cue
----- ‘)\ Graphics Designer E2lTextandc  Gopy
----- L_‘i Text and graphics lists ﬁ.ﬂ.larm Logy  Paste
----- = Alarm Loaging Tl Taq Loagir Delet
= = eleke
~-JdJ Taa Logging dc Report De:
d Report Designer Global Seri
v ) EEE Text Library
""" 1 G'Dba'_smpt Text Distributor
Text Library User Administrator
Text Distributor _s”li Cross-Reference
----- it User Administrator Sl Redundancy
..... =t pip chive
Sig Cross-Reference B user ar
_____ g Redindancy P}Tlme synchronization
- ) 8 Horn
""" i User Archive o ﬁ‘ Picture Tree
----- 9 Time synchronization E,Lifebeat Monitoring
..... {3 Horn #, 05 Project Editor
..... B picture Tree 1L 1compenent List Editar
L—_J, Lifebeat Monitoring E%SFC
..... #, OS5 Project Editor P vict avigator
----- 111 Component List Editor
-2 SFC
..... A i
P Web Navigator 1 | LI
o514 |1 object(s) selected Licensedmode 2
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9. Then click 'Properties' of the computer again. (— Properties)
|
Computer |

The computer list includes all computers that are assigned to the
cument project.

Computer list:

SCLIENT3

[Elete

|

Properties

(Opens a dialog for editing the selected entry

oK Cancel Help
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10. In the next dialog, click 'Use Local Computer Name'. (— Use Local Computer Name — OK)

Computer properties I_

PCSTOSCLIENTZ

3

Note:

— If the computer name matches, the 'Use Local Computer Name' button is grayed out. In this
case, no further action is necessary.

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
p03-03-batch-control-with-recipes-v9-tud-0719-en.docx

23



Learn-/Training Document | PA Module P03-03, Edition 02/2020 | Digital Industries, FA

11. Exit Explorer and close the project. (— File — Exit — OK)
x
Computer l

The computer list includes all computers that are assigned to the
cument project.

Computer list:
PCS70SCLIENT3

Delete I

& =lol x|
J File Edit View Tools Help
|1 mew Ctrl+h o= ?
I __» Open... Ctrl+0 MName
Close
113 Tag Management
Activate A Graphics Designer
f-a N -
“a] Text and hics lists
Print Project Documentation ;i;x aLn gl.'ap sl
arm Logging
Preview Project Documentation J_U TagLogging
Set Up Project Documentation. .. =l Report Designer
4
J Global Script
Recent Fil * E
Seentre Text Library
1 User Administrator
5 Text Distributor FiCross-Reference
----- iﬁ User Administrator Redundancy
----- 5 "ﬁ Cross-Reference T user archive
T -
3 Redundsney ‘D)TIITIE synchronization
17 Y Horn
-gfdd User Archi )
J'LU SEr Archive o T Picture Tree
""" j Time synchronization g.‘,LifEbeat Monitoring
-} Horn #, 05 Project Editor
..... '!Fn' Picture Tree 11 component List Editar
--L1, Lifebeat Monitoring dEsrC
e o if
-7, 05 Praject Editor P web Navigator
----- J ] Component List Editor
5% SFC
----- P web Navigator
| J b
Exits the application; asks whether the documents should be saved. |1 obiject(s) selected Licensed mode %

Exit WinCC Explorer d A
This daoses the WinCC Explorer,

¥ Cloze project when exiting
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8.2 Configuring BATCH components

1. To create the batch components, select the PC station and open the configuration. (— OS —
Configuration)

=10l ]
18] ]
-1 | B BB M|

- File Edit Insert PLC View Options Window Help

= B0 E mmﬁ%-nm

[=]- @ PCSY_SCE_MP . [ winCC Appl ::ﬂ:‘.IE General
E| @ PCS7_SCE_Prj

-] AST

Ei os

= l WinCC Appl.

: -1 05(1)
§oE- {:] Shared Declarations
- §% PCS7_SCE_Lib

Press F1 to get Help. [ |PLCSIM. TCPIP. 1 4

2. Inthe hardware configuration, drag 'BATCH Application' from the catalog in the 'SIMATIC PC
Station/BATCH' folder to slot 3. (— SIMATIC PC Station - BATCH — BATCH Application)

FIJ% HW Config - [05 (Configuration) -- PCS7_SCE_Prj]

=10l x|
E“] Station Edit Insert PLC View Options Window Help 18] x|
(D@28 % G| B e bk (D%
= =15
Lz Find: I ﬁ:|= nil
§ WinCC Ap[:l. Brofile:  [PCS7_van =l
4 s [-{_] FOUNDATION FIELDEUS
5 = =2 PROFIBUS DP
8 =% PROFIBUS-FA
7 =42 PROFINET 10
g Bl SIMATIC 400
k] B, SIMATIC PC Station
10 [0 Archive
7 -0 BATCH
12 ‘. [] BATCH Application
13 [ EATCH Application (sthy)
14 | [ BATCH Appiication Client
-1 Contraller
(-0 CP-ndustrial Ethemet
{20 CP-PROFIBUS
_'LI -0 HMI
4] | L F-3 POM
(-] Route Cortrol
:I:I [a) PC -0 User Application
Index Madule ... | Order number Firmware | MPI address | addresz | Com... I
1 iR IE General IE_CF 6.1 16383 ]
2 WinCC Appl. J
3
4
5 £
[ Server Components Master for Batch Peell =
Z =l
Insertion possible [ [ Iy
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3. Drag 'BATCH Application Client' to slot 4. Then 'save and compile' the modified configuration
and close the application. (— SIMATIC PC Station - BATCH — BATCH Application Client

S8, X))

E{a‘uw Config - [0S (Configuration) -- PCS7_SCE_Prj] = |E||1|
Eﬂ] Station Edit Insert PLC View Options Window Help =R
D@28 8|6 e || ddal@E %8 e
= b=l
= mPC . =
|E General ki I EI&I
WinCC Appl. Brofie:  [PCS7_va0 =
-] FOUNDATION FIELDEUS
-4 PROFIBUS DP
-2 PROFIBUS-PA
52 PROFINET 10
8 SIMATIC 400
3 -, SIMATIC PC Station
10 - Archive
il =-{0 BATCH
12 ‘- [@ BATCH Application
13 BATCH Application [stby)
14 ~| -[§ BATCH Appication Client
-2 Contraller
- CPIndustrial Ethemet
-] CP-PROFIBUS
all LI_I -0 HMI
- FOM
#-{Z] Route Contral
:I:I 0 PC -2 User Application
Index Module Oider number ... | Fi.. .| I... | Comment |
1 IE General IE_CP 8.1 1638 N
2 WinCC Appl. |
3 BATCH Application
4 BATCH Application Client
5 Client for Batch Peell %,
3 4
L =
Saves and creates all system data in the current station, [ Chg .z

Notes:

— A 'BATCH Application' must be configured in the hardware configuration for each PC on

which a batch server application is running.

— If the batch server and the batch client are to run on one PC, a 'BATCH (Server) Application'

and a 'BATCH Application Client' will be set up here in the hardware configuration. The name

of the local PC should be entered here as the runtime computer name.

— A batch client can also run on a PC station on which no operator station is installed.
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4. In the following steps, the S88 type definition of the corresponding folders takes place in
'Process cell' and 'Unit. To do this, change to the plant view, select the folder
'Al_multipurpose_plant’ and select its properties. (—» View — Plant View —

Al _multipurpose_plant — Object Properties)

| STMATIC Manager - [PC57_SCE_MP (Plant View) - C:\Program Files (xB6)\Siemens\STEP7 =10 x|
File Edit Insert PLC View Options Window Help =]l
D (82| & B da|o %% & &5 |[<Hone BRI EInll]
E-{@g] PCS7_SCE_MP T1_educt_tanks T2_reaction T3 product_tanks [gg) T4_rinsing
EI@ PCS7_SCE_Pij i ATHOM ATHOOZ [ ATHOOS [ 5FC_productD
: ared Declarations _finzing _multipurpoze_plant
{27 Shared Declarat SFC P A7 _rul |
T1_educt_tanks cut Ctrl+x
{&] educt_tank BOC Copy Cul+C
{€] educt_tank BOU  Faste Gl
@ educ_t_tank BOC Delete Del
T2_reaction
@ reactar RO01 Insert New Object >
@ reactor RO02 i
= T3 product_tanks Access Protection b
; @ product_tank B Print b
-] product_tank B
=-{Ed] T4_rirsing Charts >
ninsing_tank B Plant Hierarchy 3
I:I---@ PCS7_SCE_Lib Process Tags »
Models 3
SIMATIC BATCH 3
Displays properties of the selected obje 4

5. Under the item 'S88 Type Definition’, enter 'Process cell' for this folder.

(— S88 Type Definition — Process cell - OK)

Properties - Hierarchy Folder -- Al_multipurpose_plant 5'

General | Cortral and Monitoring Attributes | AS-05 Assignment 588 Type Definition |

Object type: Standard j

Standard

Carcsl_| i
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6. Enter the S88 type definition 'Unit' throughout the third hierarchy level.

(— S88 Type Definition — Unit — OK)
. SIMATIC Manager - [PCS7_SCE_MP (Plant View) — C:\Program Files (x86)\Siemens\STEPZ i [
File Edit Insert PLC View Options Window Help - |5|1|
g %lEEEEEEE | I:NoFiher) jvﬁ'|%§@|%gm|¥?|
EATTIS007 R ATTTx004 i Filling_Edu 1

Do |8fer | & B2 | o

L A1TIL0M

El-{eg] PCS7_SCE_MP
=-EP PCS7_SCE_Py

[#-{_] Shared Declarations
E| A1_mulipurpose_plant

£

o PCS7_SCE_Lib

=t T1_educt_tamks
@ educt_tank BOO1
G- educt_tank BOOZ
- {&] educt_tank BOO3
T2 reaction
@ reactor RO01
@ reactor RO0Z
T3 product_tanks
+ @ product_tank, BOOT
@ product_tank BOOZ
(B T4_rinzing
rinzing_tank BOOT

Press F1 to get Help.

[ UNIT_ATTIBO0T - educt_tank_BOOT

[

|PLCSIM. TCPIP. 1

Properties - Hierarchy Folder — Al_multipurpose_plant\T1_e

Object type:

General | Control and Manitoring Attributes | AS-0S5 Assignment | Models 588 Type Definition I

X

Standard
Standard |

Fredezeszan / Successor,. |

Cancel

Hep |
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7. As a result, the S88 type definitions 'Process cell' and 'Unit' should be allocated as seen
below.

EI- A1_mulbipurpoze_plant < Proces
- T1_educt_tanks
@ educt_tank B001
----- @ educt_tank BODZ
@ educt_tank BOOZ
EI T2 _reachon
. @ reactor RO0T
----- @ reactor ROOZ
- T3 product_tanks
-l product_tank BO01
P e @ product_tank BOOZ
EI T4_ringing
rinzing_tank, BOOT

Unit

8. Our project already includes three SFC types. These can be found in the component view in
the 'Charts' folder of the SIMATIC 400 station. The 'Filling' SFC type is used for filling the

reactors from the educt tanks. The 'Emptying' SFC type is used for emptying the reactors,

and 'Stirring' is used for stirring the reactors.

. _SCE_ =1ol x|
File Edit Insert PLC View Options Window Help ===l
O |88 & B2 din|lo %5 % o8 2 | & |[<Nofiter> % Ba BB M|
== @ PC57_SCE_MP 54[1) R () R (3] (4] fei] [3 &6
E- @ PCS7_SCE_Pi @7 R @CPU_RT R ATHO REATHONZ REATHONZ EA1TILI
= 451 A1T1L002 FEATIL0G EA1T1S001 EA1TIS002 EA1TIS003 R ATI:004
= . CPU 414-3DP A1T12005 AT T1X006 EA1T2HI R A1T2H00Z R A1T2H03 T A1T2HO04
=] - 57 Program(1) A1TZHO05 A1 T2H006 AT 2H007 R A1T2H00g R A1T2H003 REA1T2ZHOT0
""" @ Sources A1TZHONM R AITZHmZ ERAITZHIS ERAITZHOT4 R AITZHIS R AITZHTE
""" (g Blocks A1720001 FEATLmZ AT 25001 EA1T25002 EA1T25003 FA1T25004
@m A1T2T001 REATTaTO0Z AT 24001 AT 24002 AT 24003 R A1T24004
A1T22005 AT 24006 AT 24007 AT 24008 R A1TAL0 REA1TALIZ
A1T3001 AT 34002 AT R A1T45001 T AT4A001 R A1T4<002
A1T42003 AT 44004 GEEmptying RO01 G Emptying RODZ G Filing_Edu_1 B Filling_Edu_2
Filling_E du_3 % Stiing_RO01 R Stiing_RO02 [ UNIT_AITIB00T [eyUNIT_A1T1B002 [y UNIT_A1T1B003

UNIT_ATTZR00T [l UNIT_A1T2R002 [y UNIT_A1T3E00T [HUNIT_ATTIB002 [#h3FC_productl [ SFC_rinsing
Emptlying =¢ Filling = Stiring

Press F1 to get Help. [ |PLCSIM.TCPIP. L v
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9. CFCs and SFCs are already created in our project and, thus, these three SFC types are
already instantiated. You must still assign a batch category to the SFC types in the 'Object
Properties' so that the S88.01-relevant information for Batch is later created automatically
during type generation. In the 'Options' tab, you now assign the batch category 'EPH', allow
operator instructions and activate the possible control strategies. (— Filling — Object
Properties — Options — Category: EPH — Allow operator instructions — Control strategy
selection: Filling_R001 and Filling_R002 — OK)

Properties SFL type El

General I AS Operating Parameters  Options |‘u"ersjur1 |

—SIMATIC BATCH

Category |EPH ~| ¥ Mlow operator instructions

Derived fi
irrte:rFace:mm I j

—WinCC

Create block: icon: I

—SIMATIC T

[T MES-elevant

— Control strateqy selection

Filing_R0O01
Filing_R002

Cancel Help

Note:

— The category 'EPH' defines the SFC type as Equipment Phase in Batch. Both of our SFC
types are equipment phases that are self-terminating.
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10. Also assign the category 'EPH' to the SFC types 'Emptying' and 'Stirring'. (—
Emptying/Stirring — Object properties — Options — Category: EPH — Allow operator

instructions — Control strategy selection: ... — OK)

Properties SFC type x|

General I A5 Operating Parameters  Options |‘u’er5inn I

— SIMATIC BATCH
Category |EPH ~| ¥ Mlow operster instructions

Derived fi
irrtE:'Face:mm I j

—WinCC

Create block icon: I

—SIMATIC IT

[T MEStelevant

—Control strategy selection

Emptying
Decarting
Rinsing

Cancel Help
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Properties SFC type
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11. Now, compile the AS and OS in the project as shown in the figure below.

ompile and Download Objects — |Elli|

Selection table:

Objects Status Operating mode: Compile
=1 Bp PCs7_sce P
E-F As1
mly Hardware undefined
=-[§] CcPu4123DP
Blocks

& Charts undefined
@ Connections undefined
H-8 As2 Ll
=-8 os
@l configuration undefined
S-[d WinCC Appl.
w Connections undefined
E3 0s(1)
=-[§ BATCH Application
W_j Connections undefined

— Settings for compilation./downlaad Update Yiew log Select objects

Edi.. | Test | Staus | Operating Mode Single bject Al Sekctdl | Deseleotall |

[~ Upon opening ™ Upon opering

v Compile only ¥ | D hiotload if compilation erar is detected Check project |

Devices connected to an enterprise network. or directly to the internet must be appropriately protected
i‘: against unauthorized access, e.g. by uze of firewalls and network. segmentation.

Far mare infarmation about industrial security, please vigit:
http: £ . ziemenz. comdindustrialzecurity

Start I Cloze Help |

Compile and download objects (3280:822)

\ [F pou want to download changes online, please make
L zure that the prerequigites have been met [e.q. corect
B zethings selected, no previous complete compilation from
the 05,
& complete download i only pozzible if the PLCz are not
in ALIM.

Do you want ko continue?
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I Compile and Download Objects - Notepad - |EI|E|

File Edit Format View Help

Late: 05/09,/2019 +time: 02:03:58 PM
Compile:

PCS7_SCE_Prij“asl'Hardware

-»> Object was compiled without errors

Date: 05,/09,/2019 time: 02:03:56 PM
Compile:

PCS7_SCE_Prj‘“Asl“CPU 414-3 DP“Connections
-» Object was compiled without errors

Date: 05,/09,/2019 time: 02:03:56 PM
Compile:
PCS7_SCE_PrijtosiConfiguration

-» Object was compiled without errors

Date: 05/09,/2019 time: 02:03:57 PM
Compile:

PC57_SCE_PrijhostwincC Appl.\Connections
-» Object was compiled without errors

Date: 05/09,/2019 time: 02:03:57 PM

Compile:

PC57/_SCE_Prj“0os“BATCH Application‘Connections
-» Object was compiled without errors

Date: 05/09,/2019 time: 02:03:57 PM

Compile:

PCS7_SCE_Prjhaslhcpu 414-3 DPY57 Program{1)“Charts
-= Object compilation was executed (with warnings)

rRefer to the log for the single objects for more information.

Date: 05,/09,/2019 time: 02:04:42 PM
Compile:

PCS7_SCE_Prji‘ostwincC Appl. 0s(1)

-» Object was compiled without errors

4

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
p03-03-batch-control-with-recipes-v9-tud-0719-en.docx

34



Learn-/Training Document | PA Module P03-03, Edition 02/2020 | Digital Industries, FA

8.3 Configuring BATCH

1. The settings for Batch will be made next. Select the multiproject in the 'Plant View' for this. (
— Plant View —» SCE_PCS7_MP — SIMATIC BATCH— Open configuration dialog...)

_SIMAT_[C Manager - [PCS7_SCE_MP (Component View) -- C:\Program Files (x86)\Siemens\STEPF - IEI|5|
[#] File Edit Insert PLC View Options Window Help -7 x|

N |82 ¢ B @ da[s % =[x & [[<No Fiter> =17 | %@ BB m (s

Boorcs C‘F‘-I_' [=1 o OCCT COE | b
Ll Chrl+% -
Capy Chrl+2
Baste el
Delete Dl
Multiproject 3
PLC L
PCS 7 License Information...
Shared Dedarations >
Plant Hierarchy 3

SIMATIC BATCH Open configuration dialog...
Rename F2 Compilefload...
Object Properties... Alt+Return |
Functions for BATCH configuration 5

BATCH configuration x|
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2. The batch types will now be propagated and thus distributed to the individual projects of the

multiproject. (— Batch types — Propagate)

Configure Batch process cell 'A1_multipurpose_plant’ in "PCS7_SCE_MP*

|F'CST-"_SCE_M P/A1_multipurpose_plant/Batch types

Process cell data Properties
PCS7_SCE_MP E-ll Batch types
{7 57 Programs —_
-l Stations Description
E‘h 41_muttipurpose_plant Last changed on 09.05.2019 14:12:56 (UTC +2:00)

: Batch types
- {wi¥] Batch instances

Batch types Log — Additional functions —
Propagate... I IGenemte j Prirt
Generate | Qb Bl

[ | j}‘ HI Wamingis)

Delete | Display

QK Lpply Cancel Help

Note:

— If the button is grayed out, close the dialog with 'OK"' and open the configuration first in one of
the hierarchy folders, e.g. 'A1_multipurpose plant'. Close the dialog again with 'OK' and open

the configuration once again on the multiproject level. The button should now be enabled.
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3. Select your project, click 'Start' and then 'Close’. (— SCE_PCS7_Prj — Start —» Close)

Propagate types for entire process cell

Batch process cells in the projects:

Project

[ Include

Path

Batch process cell

Type status

££5 PCS7_SCE_Py

v

C:Program Files fcB6)%Si

lag A1_multipurpose _plant

Upto-date

Close |

Help

Propagate types for entire process cell

Batch process cells in the projects:

Project

¥ Include

Path

Batch process cell

Type status

&5 PCS7_SCE_Pj

[

C:Program Files f<B6)5i

lag A1_muttipurpose _plant

Up4o-date

i@ OK

Start |

Help
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4. You can now generate the batch types. (— Batch types — Generate)

Configure Batch process cell 'A1_multipurpose_plant’ in "PCS7_SCE_MP*
|F‘CS?_SCE_MF‘;‘A1 _muttipurpose_plant/Batch types
Process cell data Properties
@ PCS7_SCE_MP E-ll Batch types
{7 57 Programs —
-l Stations JERT
S-feq Al_multipumose_plant Last changed on 09.05.2019 14:12:56 (UTC +2:00)
E-[' Batch types
Batch instances
Batch types Log — Additional functions —
Propagate... | IGenelEIte j Print
Ganrats 1 Qo Eiror(s)
[t | j}‘ HI Wamingis)
Delete | Display |
ok | Aoply | Cancel | Hep |

5. Select your project, click 'Start' and then 'Close’. (— SCE_PCS7_Prj — Start — Close)

Generate types for entire process cell

Process cells in the projects:
Project v Include
&5 PCST_SCE_Pqj [

Path Process cell Type status
C:A\Program Files (<B86)"5i Al_multipurpose_plant | Upto-date Q

Close | Help
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Generate types for entire process cell

Process cells in the projects:
Project v Include Path
% PCS7_SCE_Pr [ C:\Program Files (<865

Process cell Type status | Result
Al_multipurpose_plant | Upto-date ' QK

Start

Help

6. The three 'Phase types' 'Emptying’, 'Filling' and 'Stirring' from the project are now visible.

Configure Batch process cell 'A1_multipurpose_plant” in "PCS7_SCE_MP*

IF‘CS?_SCE_MPIA'I _muttipurpose_plant/Batch types/Phase types/Filling
Process cell data
PCS7_SCE_MP £« Filling
{1 57 Programs —
il Stations Description
E‘h 41_multipurpose_plant Allow operator instruction Ird
EI::? Batch types

[#-{=7] Data types

[#-{=5] Units of measure
{83 Operation types
[—]-- Phase types

-4 Emptying
=B

1§ Stiming

-{&) Process tag types
@ Equipment properties — Phasstype Log
-{wiH] Batch instances

Fropagate... | IGenelate j

Properties

[Fenerate | @ HI Emror(s)

Mew | A0 Wamingis)

Delete |

Diisplay |

oK I Apply

Cancel Help
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assignment of the archive tags visible. (— Batch instances — Merge)

Configure Batch process cell 'A1_multipurpose_plant’ in "PCS7_SCE_MP*

I PCS7_SCE_MP/A1_multipurpose_plant/Batch instances

Process cell data Properties
PCS7_SCE_MP —
D 57 Programs — Ances
-l Stations Description
. Last changed on

B
B

Eh Al_multipurpose_plant
=37 Batch types

i-[:7] Data types
t-{zz] Units of measure
{53 Operation types

=-{58] Phase types

-f¢ Emptying

& Stiming
(&3] Process tag types

oK

--{1] Equipment properties

-{zi¥] Batch instances

| Aoply |

Batch instances

Batch instances

Log

I Merge

| Menge....

] || 80 eow
AP Wamingls)
Digplay |

I

Cancel |

Help

8. Select your project, click 'Start' and then 'Close’. (— SCE_PCS7_Prj — Start — Close)

Merge/CompileAl_multipurpose_plant

Batch process cells in the projects:

Project

V¥ Include | ¥ Compile

Path

Batch process cell

Type status

Compile status

£ PCS

7 SCEF

T

CM\Program Files (cBB)MSi

lag A1_multipurpese_plant

Mot up4o-date

Q Compilation QK

Close |

Help
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Merge/CompileAl_multipurpose_plant

Batch process cells in the projects:
Project [ Include | [ Compile Path Batch process cell | Type status | Compile status
EBPCSTSCER W [ C:\Program Files (86)\Si [E A1_muttipurpose_plart | Upto-date ig) Validation waming

Start i Close| Help

9. You can see the created instances under 'Batch instances'. Errors and warnings can be

displayed under 'Log' the same as in the previous steps. (— Log — Display — OK)

Configure Batch process cell 'A1_multipurpose_plant’ in "PCS7_SCE_MP*

I PCS7_SCE_MP/A1_multipurpose_plant/Batch instances

Process cell data Properties

(3] PCS7_SCE_MP @] Batch instances

{7 57 Programs

=@l Stations

E& Al_muttipurpose_plant

- Batch types

- +] Data types

Units of measure

: Operation types

Phase types

- E-f4 Emptying
-§4 Filing

- m=-fe stiming

Process tag types

(] Equipment proparties [ Batchinstances Log

[]--@ Batch instances
Batch instances I Merge j

Merge... | a Errorfs)
i’l} HI Wamingis)

multipurpose plant for training of prozess control technology with PC
09.05.2019 14:24-59 (UTC +2:00)

Description
Last changed on

QK Apply Cancel Help
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10. The following errors are detected.

,é C:\Program Files (x86)\Siemens\STEP7\57Proj\PCS7_SCE\PCS7_MP\BatchPrj\ 470332 o ] 4
Si, |2 C:\Program Files [xSG)'n,Siemens'l,STEF‘I-‘"l,S?F‘roj'lPCS?_SCE'l,Ptj +5 IS&&-':-‘... ,Dj TP .7 o3
'.E"T;‘ C:\Program Files (x86)\Siem... | |
| Process cell || Units || Log Il Date,Time || Result |
| A1_multipurpoze_plant || & || Merge || 09.05.2019, 14:325 || 1 Emror{s) 0 Warning(s) |
No. | ID | Error Warning | Remedy
1 | 439 | UMIT_BLOCK block missing in folder [ A1 _multipurpose_plantBatch instances/T4_ninsing’ rinsing_tank BOO01 ).

11. To remedy this error, close the BATCH configuration with 'OK' and insert a CFC with a
UNIT_Block (UNIT_PLC) in the folder 'rinsing_tank B0O01'. To do so, create a new CFC and
call it '"A1T4B0O01_UNIT'. Then add a UNIT_Block from the blocks or the SIMATIC BATCH
Blocks library. Label the block A1T4B00l1. (— rinsing_tank B001 — new CFC:
A1T4B001_UNIT — SIMATIC BATCH Blocks — General\Blocks — BATCH — UNIT_PLC —»

A1T4B001)
5. CFC - [A1T4B001_UNIT -- PCS7_SCE_Prj\Al_multipurpose_plant\T4_rinsing) rinsi ank B o ] 4
[ Chart Edit Insert CPU Debug View Options Window Help _Iﬂlﬂ
D& & %6

O g |# | enn| 9 o =148 BN - aa B0

%) Mew Chart =
Mew Text

BCM Collection V81 LI1T4BOOL
CFC Library [current CFC library] UNIT_FLC
PCS 7 AP Library Va2 [UNIT Blo

PCS 7 AP Library Va0
PCS 7 BasisLibrary Va2 —
PCS 7 BasisLibrary Va0
PCS7_SCE_Lib S—
Redundant IQ CGP W40
Redundant IQ CGP ¥52
Redundant IQ MGP V32
SFC Library
SIMATIC BATCH Blocks T
; Equip Proc Elements\Blocks
Equipment Parameter \Blocks —
General'Blocks
@ All blocks —
=@ BATCH
. g3 EventSend [FB274: COMM]
g- MemIDB64 [FB273: DEFINE]
& TAG_COLL [FB252: Tag Collection Block]
(W ¥ NIT PLC [FB256: UNIT Block] 1
- @y COM_FUNC
-y RUNTIME —
[]--- General\Charts
[#-, SIMATIC_MET_CP |
[+l Standard Library [current standard library]

11 Blocks | [ Chans 'LiJrarienl
|

[~ Find initial letter

||

Ny [E4EN

Press F1 for help.

Note:

— If you were to start the BATCH configuration and the merging of the batch instances again,
you would receive warnings because the AS and OS were not compiled after inserting the
blocks.
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8.4 Compiling and downloading objects

1. The next step therefore is to compile all objects. This will also eliminate the warnings. (—
SCE_PCS7_MP — PLC — Compile and Download Objects...)

_5.[[-1AT.[C Manager - [PCS7_SCE_MP (Plant View) -- CG:\Program Files (x86)\Siemens\STEPT - |EI|1|
File Edit Insert PLC View Options Window Help - |E|1|

D 8w P e s =k [T <o Fer> v Se BEM

e e oo = ~C57 SCE_Lb

Zuk: ZEr
Zopy, CEHHE
PastE ZErlY
Delete Del
Multipraject

PLC

PCS 7 License Information. ..

Shared Dedarations 3
Plant Hierarchy 3
Process Tags 3
Td 1 Models 3
4@ PCS7_SCE. SIMATIC BATCH »
Rename F2
Object Properties. .. Alt+Return
Compiles/downloads the objects to be selected under the highlighted objects. =
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2. The 'Al_multipurpose_plant' object must be added in the following dialog. Select ‘Compile’
and 'Download' for all components as shown below. In row 'A1l_multipurpose_plant', click
'Edit’ for the compilation and download settings. (— Al_multipurpose_plant — Edit)

E‘?Conlpile and Download Objects =10

Selection table:

Objects Status Operating mode Compile Download
E—@ PCST_SCE_MP
{89 PCE7_SCE_Prj
oHE AST
~ ml) Hardware undefined
=-[§] crPu#ezDP
Blocks
2| Charts undefined
E_ Connections undefined
#-8 As2 O O
=-8 os O
il configuration undefined O
=-[§ WinCC Appl O
W} Connections undefined O
K, 0s(1) Ll
=-[§ BATCH Application O
?_j Connections undefined O
% A1_multipurpose_plant undefined
— Settings for compilation/download Update Yiew log Select objects———————
Ed. | Test | Stas | Operating Mode Single Object Al SelctAl | Desseotal |
[ Uponopening I Upan opering

[ Compile anly ¥ Da not load if corpilation eror is detectsd Check project |

Devices connected to an enterprize network or directly to the internet must be appropriately pratected
i‘: against unauthorized access, e.g. by use of firewalls and network segmentation.

Far mare information about industrial security, please visit:
http: £ v, zsiemenz. com/dndustrialzecurity

Start | Close Help |
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3. Inthe 'Merge/Compile’ tab, select 'Generate types before compilation'. (— Merge/Compile —
Generate types before compilation)

setings x|
MergeCompils |T|T:|nsferred | Download |

¥ Generate types before compilation

Batch process cells in the projects:

Project ¥ Inj[¥ C Path Batch proce Type status Compile status
£ PCS7 SCE Pl ¥ | # |C:\Program Files (86)\5i |[E5 A1_muttip @ Validation waming

N
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4. Inthe Transferred' tab, select Transfer messages'. (— Transferred — Transfer messages)

Settings
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5. Inthe 'Download' tab, select all components that can be selected. (— Download — OK)

settngs x|

MergeCompile | Transfered  Download |

Distribution:

[ Component | PC station |  Target system | verify | Status

[T) Batch Datsbase Server

[ B Project {PCS7_SCE_Pi\0S pcs Fosclient 3 Mot up4o-date 0
¥ Master |5 Offine PCS7_SCE_Pj\0S pos fosclient3 Notuptodate (@
=2 fy) Online - PCS7_SCE_Pi'0S pes fosclient3 Not uptodate @)
r B Project @
[ Standby |5 Offline @
r m Orline LJ
[B Batch Server

[ iMaster PCS7_SCE_Priv0S pcs Fosclient 3 Mot up4o-date 0
[ iStandby [
%) Batch Cliert o
[ PCS7_SCE_Pht0S pcs 7osclient3 [ Mot downloaded OJ

o _| i
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6. Now, click 'Start' in 'Compile and Download Objects' and confirm the message windows as

seen in the previous chapters. (— Start — Close)

WCompile and Download Objects ;lglil

Selection table:

Objects Status Operating mode Compile Download
E-@ PCST_SCE_MP
o {89 PCE7_SCE_Prj
=-ER Ast
@l Hardware undefined
- crU#143DP
Blocks
{8 Charts undefined
E_ Connections undefined
-8 As2 O O
=-8 03 O
@l configuration undefined O
=-[§ winCC Appl O
13 Connections undefined O
Py 05(1) L
=-[] BATCH Application O
W_j Connections undefined O
5 A1_muktipurpose_plant undefined
— Settings for compilation/download Update Wiew log Select objects
Edi... Test Status Operating Maode Single Object All.. Select All | Deselect Al |
[ Upon apening I Upan opering

[ Compile anly ¥ Do not load if corpilation eror iz detected Check project |

Devices connected to an enterprize network or directly to the internet must be appropriately pratected
i‘: against unauthorized access, e.g. by use of firewalls and network segmentation.

Far mare information about industrial security, please wvisit:
hittp: v, gigmens. com/dindustialzecurity

Start I Cloze Help |

Note:

— If another project has already been downloaded, you must also restart the PC. Otherwise, the

other project remains loaded and you have no access to the batch data.
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8.5 User configuration in WinCC

1. Open the OS. (— 0S(1) —» Open Object)

SIMATIC Manager - [PCS7_SCE_MP (Component View) - C:\Program Files (x86)\Siemens\STEP7 - |D|ﬂ
File Edit Insert PLC View Options Window Help — =]
D 8% | & B e %% 0 5 [<No Fiter > - | ¥a mEMN
E@ PCS7_SCE_MFP - 1_multipurpose_plant  educt_tank_BOOT - reactor_ROMN
E% PCS7_SCE_Pyj P reactor_RO02 M T1_educt_tanks - TZ_reaction -fr T3_product_tanks
: B 451 St T4_rinsing
=
- [ BATCH Application
- [d WinCC &ppl
R Ay 051
{:l Shared Declar: MRS Object Cirl+Alt+0
- @ PCS7_SCE_Lib cut Cirl4x
Copy Cirl+C
Paste e,
Delete Del
Insert Mew Object 3
FLC 4
Access Protection 4
Compile Cirl+B
Display compilation log...
Display load log...
Generate server data
Assign OS server. ..
Start 05 simulation
Import WinCC objects
Print 4
Flant Hierarchy 3
SIMATIC BATCH 3
Rename F2
Object Properties. .. Alt+Return
I
Cpens selected object. 4
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2. In Explorer you must create a user for batch in ‘User Administrator'.(— User Administrator —

Open)

= WinCC Explorer - C:\Program Files (x86)\Siemens\STEP7 \S7Proj\PCS7_SCE\PCS7_Prj\wincproj\05(1)\05(1).mcp o |EI|5|
J File Edit Vew Tools Help

IR L e ?
El-{ £ 05(1) Mame Type
----- @ Computer

..... I|I||| Tag Management
----- f’\ Graphics Designer
----- é_‘i Text and graphics lists
----- ﬁ Alarm Logging

. JJ] Tag Logging

-5} Report Designer
----- J vcs Global Script

. Text Library

- 5oy Text Distributor

.. m User Administrator

----- =="i Cross-Reference Mo objects exist

----- 1 Redundancy Properties
----- User Archive

----- D Time synchronization

..... .‘;@ Horn

----- l'?;‘ Picture Tree

L—_‘l, Lifebeat Monitoring

..... #, 05 Project Editor

----- J | Component List Editor

g8 SFC

----- ‘ Web Navigator

05(1)Wser Administrator), |0 object(s) |Licensed mode 4

3. Under 'Administrator-Group', create a new user with the login: 'scebatch’ and a password

'scebatch'. (— Administrator-Group — New User — scebatch — scebatch — OK)

Lol
Eile Edit View Tools Help
User Administrator « || § Users [Adminis...|Find R v| i#i Properties - Group »
= §§ User Administrator User name Group name Password |Lugun |+ | B |Selection
Eﬁ Administrator-Group, 1 |Administrator  JAdministrator-Griessssse Object type |Gr0up
§ Administrator § Mew User 7 BE Object name |Adrn|nu;tmt
3 Bl |General
Fa Copy 4 Group name [Administrat]
| Pa 5 Bl |Login
T Logon with smart card |
7 B |Logout
Rename 5 Type of automatic logoff [Hone
S Period of time before automatic logoff| |
W] Export —
B 0 Change Password El g
E
12 ’
,,,,, 13 Mew password: I Ty
' : Tag Management E
13 3 =
(/] Alarm logging o Verify password: I YT |
311 Tag Logging % .
B Security:
B i o L - |19
Ready | NUM | | .
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-lo/x
Eile Edit View Tocls Help
User Administrator <« || @= Authorizations [ sceb...[Find £ ~|| i Properties - User »
E-§ User Administrator Function ‘Enabla |Al_multlpurpose; | Selection
=-§#f Administrator-Group 1 [User administration Object type [user
} Administator 2 |Authorization for area B B Object name [scebatch
i § scabatch 3 |System change ] B|General
4 |Monitaring [] B User name sceb.at.(h
5 |Process controlling B B Group name Administrator-Group
6 |Higher process controlling ] [l = :as;fmnrd ssssse
7 |Repart system =] e
— . Logon with smart card \
8 |Web Access - monitoring only =] E
— £ Value of the tag logon \
| 8 |Highest process controlling [&] = & Logout
iﬂdvanced i i o 5] Type of automatic logoff \Nune
|11 |Advanced operation 2 a 0 Period of time before automatic logoﬂ
i B |Web
113 | WebNavigator
14 WebNavigator start picture
15 Use horn on Web client
""" 16 VWebUX
il3l3] Tag Management 17 Start Picture of WebUX
g _ 18 Reserve WebUX license
R 19 L WebUx Number of reserved licenses |0
1.: T lreoT) 20 Web language
21
5 18] - d
il 0 % L -0 L horizations T . Type of the selected object
Ready | NUM | English (United States) Table: 11 Authorizations | 100% (=) (&)
4. Now enable all options for A1_multipurpose_plant.
CC Configuration Studio -1al x|
File Edit Wiew Tools Help
User Administrator « | &= Authorizations [ batch ] |Fmd P v| == Properties - Authorization »
=-§§ User Administrator Function |Enable |A1_multipurpose] [=||=[selection

=-§#f Administrator-Group
- § Administrator
- § scebatch

Tag Management

@ Alarm logging

T

Efdllozw-

User administration
Authorization for area
System change

Monitoring

Process controlling

Higher process controlling
Report system

Web Access - monitoring only
Highest process controlling
Advanced operation 1
Advanced operation 2

T

17|
18|
19|
S
|21 ]

Object type Authorization
Object name Adwvanced operation 2

B|General
Owner scebatch
Owmner type User
D 1102
Function Adwvanced operation 2
Enable v
B|Authorization

Al_multipurpose_plant

14« » M| Authorizations

UEA |

»

Ready | NUM |

English (United States)

Table: 11 Authorizations | wo% (=—O—F .

5. Then exit the User Administrator. (— File — EXxit)

| Print Project Documentation

Exit

{CC Configuration Studio - 1ol x|
File | Edit View Tools Help
Set Up Project Documentation « || == Authorizations [ scebatch] [Finc £ ~|| & Properties - Authorization »
|, Preview Project Documentation Function |Enabke Al multipurpose| |~ || B1|Selection

Tag Management

E Alarm logging

73] TegLogaing

F@llesa-

User administration
Authorization for area
System change

Monitoring

Process controlling

Higher process controlling
Report system

Web Access - monitoring only
Highest process controlling
Advanced operation 1
Advanced operation 2

1

118 |
19|
120 |
[21 |

Object type Authorization
Object name Adwvanced operation 2

El|General
Owner scebatch
Owner type User
D 1102
Function Adwvanced operation 2
Enable v
B | Authorization

Al_multipurpose_plant

4 4 » M| Authorizations - i

3

Ready | NUM |

English {United States)

Table: 11 Autharizations | wa% (=
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6. Now you still have to check your screen resolution. Open the 'OS Project Editor' to do so. (—

OS Project Editor — Open)

= WinCC Explorer - C:\Program Files (xB6)\Siemens\STEP7 \S7Proj\PCS7_SCE\PCS7_Prj\wincproj\0S(1)105(1
J File Edit Vew Tools Help
eIl D
B % 05(1) Mame | Type
----- @ Computer
----- |||||| Tag Management

= jm] 3

..... M Graphics Designer

----- ;_‘j Text and graphics lists
----- ﬁ Alarm Logging

----- 1 T2g Logging

ﬂ Report Designer

----- J vcs Global Script

Text Library

Fy Text Distributor

----- iﬁ User Administrator
----- 5 "i Cross-Reference

----- @ Redundancy

----- JJJ User Archive

----- D Time synchronization

Mo objects exist

----- ";I;' Picture Tree
-.L1 Lifebeat Monitoring

'
----- j ] ComponentLlistBc—
% — Properties

----- " Web Navigator

05(1)Y05 Project Editor), |0 object(s) l_ioensed mode 4

Starting simulation

1. In order to test our recipe realistically later on, start the SIMIT Simulation with a double-click
on the PC desktop. (— SIMIT SP Demo — Retrieve/Open: p01-04-plantsim-v10-r1905-

en.simarc — Project View — Start Simulation ’)

£

Ld

SIMIT 5P Demo

2. Now set the CPU in S7-PLCSIM to RUN-P and activate the runtime in WinCC Explorer. (—

S7-PLCSIM — RUN-P - WinCC — h Activate)

Fils7-pLcSIML  AS1\CPU 414-3 DP
File Edit View Insert PLC Execute Tools Window Help

D& E & |pcsmreear =) & B2 BB B & (W
BIER| n +1 | o]
5

=10l x|

mEEE@eEl 8E e

TR
e ¥ e 0 [ 5]
Cloc

CIRUN I-HU'SetCF‘Ub:uRunF‘rngramMode3 210
DSTDPI‘ STOF  MRES o

Press F1 to get Help.

[cPUJCP: MPI=2DP=21P=192.16
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- WinCC Extplorer - C:\Program Files (x86)\Siemens\STEP7\S7Proj\PCS7_SCE\PCS7_Prj\wincproj\0S(1)\0S(1 - |EI|5|
J File Edit View Tools Help
[DERERN NN R e R i
=L s 05(1) b Name [ Type
----- Computer

- Tag Management

- ‘f’\ Graphics Designer

----- L_‘i Text and graphics lists
----- ﬁ Alarm Logging

e J_U Tag Logging

ﬁ Report Designer

] :s Global Script

Text Library

-5y Text Distributor

- I" User Administrator

----- i Cross-Reference
----- Redundancy

----- JJJ User Archive

----- 9 Time synchronization
----- Wi Horn

----- ";I;‘ Picture Tree

= q, Lifebeat Monitoring

M OS Project Editor
----- J ] Component List Editor
-2 SFC

----- P Web Navigator

Mo objects exist

Activates the project. |0 object(s) Lioensed mode 2

3. Enter 'scebatch’ as the login and password in the example. (— scebatch — scebatch — OK)

System Login

Login I scebatch

Password I

Cancel
Lagauk |
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8.7 Starting BATCH Runtime

1. If all settings you have made so far are correct, the 'BATCH Launch Coordinator' is
automatically displayed in the taskbar with the status of the batch applications.

e

2. If this does not occur, you can manually start the it yourself. (— Start — Siemens Automation
— SIMATIC — SIMATIC BATCH — Launch Coordinator)

, Siemens Automation
ﬁ Automation License Manager
E Komponenten Konfigurator
E Security Controller
1}-'11 SIMATIC Management Agent Configural
- SIMATIC Management Console
| Documentation
) DOptions and Tools
; PUDMAMAGER.
; SIMATIC
@ - Inst, Software
M SIMATIC Manager
, Documentation

, IS-Ready
| SIMATIC BATCH b

@ Control

3. Depending on the settings, SIMATIC BATCH is started automatically after the OS is started.

Nevertheless, if you want to influence this yourself, you can do so by right-clicking the Eﬂ

icon in the taskbar and manually starting and shutting down BATCH.

BATCH Runtime g
BATCH project 3

rnanual | ba autanatic Change start mode from

automatic to manual

BATCH status...
Change server language...

Change security. setbings ... BATCH project 4

About. ..

Change start mode from 3

BATCH status...

Change server language. ..
Change securiby settings ...
About...

DE

Exit
CRBEO e

DE

Exit
fCRBBO o
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8.8 User management in the Batch Control Center

1. In Runtime, click the P icon to change to the second key set. Start the BATCH CONTROL

.
Center by clicking [ ==,

P (5 D] B Dl (1G] (%] (e[| @]|o] (S||a] |wm|e] |BE |2 (2] L] |di] [
< no% =, & ol Bl & @ (e (<
2. If all starting conditions for starting BATCH Control Center are not fulfilled, this will be

indicated. Here, for example, the SIMATIC BATCH application is not yet started. In this case,
close the OS application, establish the start conditions and start the BATCH Control Center

again. (— Close application)

Server status:

| Computer | Redunda... | Status of the applications [ Motes
w Ornline data storage s... PCS70SC... Standalone  Ready to start ...

w Offline data storage ... PCS70SC... Standalone  Ready to start ...
w Project data storage ... PCS70SC... Standalone  Ready to start ...

SIMATIC BATCH appli... PCS70SC... Standalone Ready to start ...

“ ™ Ignore status of BATCH Server applications Work without redundant partner |

To work with the application, all databases must have at least the 'operational’ status. Online actions are possible only when
the BATCH Server applications are running and have the ‘operational’ status.

| Close application I Help |

3. You must first log on. To do so, use your login information for the computer (for example: plt-

admin).
SIMATIC Logon Service - One-time logon
Lser name: | plt-admin
Fassword: I e ——
Log on to: |Pcs70scLIENTS (this computer) =]
Lo afif | Change password. .. | Cancel |

Note:

— If SIMATIC Logon has not been installed yet, steps 3-0 are omitted. Please install the

SIMATIC Logon Service to continue with these steps.
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4. Then open 'Roles management' in the 'Options' menu.

L3 SIMATIC BATCH: Control Center

Control  Flanning

! Program  Edit

[R5 | 88 B, [ 3= |

Project: PCS7_SCE_MP

[

Options Iﬁew Window Help

<
&

Log off ...

Permission management...

Roles management ...

Badkup ...
Restore ...
Export ...

Import...

Logbook ...
Active applications ...

Important system messages ...

Compress data

Xl o A LB

=0 x|

ZE| Start Recipe Editor
Start viewer for archived batches
Always on top
Migration
Settings
Extended batch information - X
Type Status Name
[2, B 0,
4] | i
Cpen roles management o ‘ plt-admin i
Note:

— If Roles management is grayed out, note the following: The user must be a member of the

Windows user group Logon_Administrator. Please make this setting now.
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5. Under the 'Super user' role, right-click '‘Groups and users' to open the menu command 'Edit'.

SIMATIC Logon Role Management 2=l
File Edit ?
(LD B[ 2
onfigured roles and assignment types e Super user
E--@ Roles Groups and users | Roles | Domain / Computer | Description

Eé Super user
Groups and users
Factory manager |
Shift manager
Operataor
Process engineer
Automation engineer
. Emergency operator
-y, WebClientUser
ﬁ Groups and users

vailable assignment types o selection

EE Groups and users
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6. In the next dialog, click on 'List' and then select your user. You add yourself to the role with
the arrow key.

Edit groups and users x|

Role: Super user

Search path
Domain / Computer: PCS70SCLIENTS (this comput | Name: |*
Stop |
Available groups and users Configured groups and users
Mame | Domain / Computer | Mame | Domain / Computer |

o
5

Role: Super user

Search path
Domain /Computer:  |pcS70SCLIENTS (this comput ¥ | Name: =
List | Stop |

Available groups and users Configured groups and users

Mame | Domain / Computer il Mame | Domain / Computer |
ELEisthgsﬂberwa. .« PCSYOSCLIENTS

€% Logon_Administr... PCS7OSCLIENT3

€52 Netzwerkkonfigur... PCS7OSCLIENTS

€% vone PCSTOSCLIENT3

€ plt-admin PCSTOSCLIENT3 e

€ Remotedesktopb... PCS7OSCLIENTS p

€% Replikations-Ope... PCS7OSCLIENT3

€% sicherungs-Oper... PCSTOSCLIENT3 +

€33 Siemens TIA Engi... PCS7OSCLIENTS

€ SIMATICBATCH  PCS7OSCLIENT3

f?mm‘rrr. HMT PCSTOSC TFNTI? _Ill

q 3
| 0K I Cancel Help
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7. Exit the dialog with 'OK'. Then you must save your changes and close Roles Management.

Edit groups and users

Role: Super user

B

Domain |/ Computer:

List |

Search path

|Pcs70SCLIENTS (this comput ¥ |

Stop |

Mame:

Available groups and users

Configured groups and users

Mame | Domain / Computer il
ELEismngsﬂberwa. .. PCSFOSCLIENTS
ﬁLngnn_ﬁ.dminish’. .« PCSTOSCLIEMTS
ﬁNetwerkknnﬁgur. .. PCS7OSCLIENT3

€ none PCSTOSCLIENT3
ﬁﬂemntedesktopb. . PCS7OSCLIENT3
ﬁREplikaﬁnns—DpE. .. PCSTOSCLIENTS
ﬁSicherungs—Dper. w PCSTOSCLIEMT3
ﬁSiemens TIA Engi... PCS7OSCLIENTS
ﬁSIMA'I'IC BATCH PCSTOSCLIENTS
ﬁSIMA‘I’IC HMI PCSTOSCLIENTS
ﬁﬁTMA‘I’[E HMT 5 PCSTOSCI TENT 3 LILI

MName

| Domain | Computer

E plt-admin

Cancel

PCSYOSCLIENT3

Help

&+ SIMATIC Logon Role Management 2xl
File Edit ?
a0 6| 2
onfigured roles and assignment types ole: Super user
= Groups and users | Roles | Domain [ Computer | Description
o 4 E plt-admin Super user PCSTOSCLIENT3
P Groups and users
[+]-ge® Factory manager
[+l-ge®t Shift manager
[+l Operator
Process engineer
Automation engineer
Emergency operator
-4y, WebClientUser
ﬂ Groups and users
| | ©
vailable assignment types o selection

EE Groups and users
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8.9 Creating and configuring a process cell

1. Next, select the item 'New process cell..." in the 'Program' menu. The 'A1_multipurpose_plant'
will be added to the project.

=1
:| Program iEdt Control Planning Options  View Window Help
: [ Newprocesseal | o 2 5 1] (K2 e e m X[y BT

B Update process cell
i) Print... Strg+P
& Print preview
Printer setup...
Exit Alt+F4

Select a process cell x|

Available process cells:

Mame | Date created | Version
Al multipurpose_plant 5/16/2019 2:58:35 PM {UTC +2:00) 09.00.01.00

Creates a new process cell

_ cancel |

Note:

— If batch data is still present, you can delete it with the steps from the following instructions:
support.automation.siemens.com/WW/view/en/18794587. Then perform a restart.
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2. Now open the menu of the process cell to specify the new input and output materials for the
recipes. (— Materials — New)

_aix
: Program FEdit Control Planning Options View Window Help

(RR] 5 | 88Q [ | (& P S 1[N e eI BOX |2 AT
L P - X
E A1_multipurpose_plant
Libraries
Master recipes
Formulas
Orders

i Details
[ create folder

s v x| v v x

-
Type Status HName Path
o o o, o,
4] | i

Creates a new material
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3. First, enter 'Educt001' with code 'E001' as the raw material and 'Input material' as the usage.

(— Name: Educt001 — Code: EO01 — Usage: Input material - OK)

General | Quality | 4 Change Log |

MName:

X

| Educt0il

Code:

IEUUl

Description:

Kil

~Usage
V¥ Input material [T output material

Brimt Cancel

Help

For unrestricted use in educational / R&D institutions. © Siemens 2020. All rights reserved.
p03-03-batch-control-with-recipes-v9-tud-0719-en.docx

62



Learn-/Training Document | PA Module P03-03, Edition 02/2020 | Digital Industries, FA

4. Enter 'Edukt002'/'Edukt003' as additional raw materials. (— Materials —» New — Name:
Edukt002/Edukt003 — Code: EO02/E003 — Usage: Input material — OK)

x
General | quaity | & change Log |

Mame:
| Eductonz

Code:
| E002

Description:

" Ne

~Usage
¥ Input material [T output material

Frimt: Cancel Help
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Hew material

il le | Helm
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5. Define 'Product001' with code 'PO0O1" as

‘Output material'.

(— Materials —» New — Name: Produkt001 — Code: PO01 — Usage: Output material — OK)

General | Quality | 4 Change Log |

MName:

X

| Productd01

Code:

IPUUl

Description:

Kil

~Usage
[T Input material ¥ output material

Brimt Cancel

Help
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8.10 Creating and configuring a recipe

1. Here, you create a new 'Master recipe’. Now you create a new 'Master recipe'. The recipe is
to be a 'Flat' master recipe so that the unit class/unit can be assigned individually to each
recipe step. (— Master recipe — New — Flat)

L3 SIMATIC BATCH: Control Center -0 =l

! Program Edit Control Planning Options View Window Help
R 88 D | | | P S TN e il i WX | B 1

MP

=] A1_multipurpose_plant

Libraries

Formulas | New L4 | | Flat

Orders ] Details Hierarchical
[yl Materizls ) -

- i Eductooy | b Fnd

k- Educt002 ti Create folder
- ff; Eductoos

- figh; Productdol

Type Status Name

< | |

gt

Creates a flat master redpe o ’ plt-admin i

2. Specify 'Recipe_Product001' as the name of the recipe. (— Recipe_Product001 — OK)

Creating a new master recipe 5'

Folder

I Master recipes

MName:
| Recipe_Producton1

Version:

|u1.u

Cancel | Help |
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3. Open the properties of the recipe. (— Recipe_Product001 V1.0 — Properties)

&3 STMATIC BATCH: Control Center =10l x|

: Program FEdit Control Planning Options View Window Help

] | 88 G | = | ot | B S (T R2G e LI WX | S B

=l Al_multipurpose_plant [
o Libraries
E| Master recipes
%gnﬁlas % validation
Orders Rename
ials
- Mﬁﬂiml (&= Open
- Educt0o Print >
] EductD03 Print preview 4
e - Product0ol @ Ereies Alt+Eingabe
B Release for production
% Release for testing
. Delete object
Export
. Find...
Advanced L4
Extended batch information - X
Type Status Name Path
[C [, 0, 0,
4] | i
Displays properties of a master recipe © 8 pltadmn  [1ro0aM |
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4. First you specify the allocation by clicking ‘New' on the corresponding tab. Enter the 'Educt

tank BOO1' unit as name for the first recipe assignment. Select 'Edit". (— Allocations — New

— Recipe assignment: Educt tank BO0O1 — Edit)

Properties of 'Recipe_Productd0l_V1.0" il
@ Qutput material I @ Parameters I 1;- Transfer parameters
JE':L Dependencies | Process tags I ﬁ Change Log | @' ESIG
= General [ Allocations | i Product I 2] Input material

List:

|Rec:ipeassi| Unit | I.ln'rl:dass| Start | Run time | Strategy |Pmﬂﬁs

1 | i

Description:

Edit |

References, ., |

Ok | Prink | Cancel | Helm | )
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Properties of 'Recipe_Productd0l_Vi.0'

il le | Helm
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5. In the equipment selection and in the preferred unit, select ‘educt_tank B0O01' and confirm

your selection with 'OK’.

Properties of ‘Recipe_Product00l_Vi.0 il
[§ Allocation |
Tree structure: Strategy:
ICIass view j IF‘rEferrEd unit j
Equipment selection: Preferred unit
..... %o educt_tank BOD1 |educt_tank Bo01 =]
----- [] & educt_tank BOOZ
""" [ % educt_tank BO03 [T start allocation
----- [[] #e product_tank BOO1
----- [] % product_tank BOO2 Available phases:
""" D T reactor RO01 FI"IFI-Q {EPH}
----- [] #e reactor RO0D2

----- [] % rinsing_tank BOO1

Brint: | Cancel | Help |

6. Repeat steps 4 and 5 for the other units involved as shown in the figure below.

Properties of 'Recipe_Product001_vV1.0' x|

@ Output material | @ Parameters | 1;- Transfer parameters
ﬁl Dependencies | Process tags | ﬁ Change Log | 9 ESIG
&5 General @ Allocations | ﬂ Product | 24 Input material
List:
Recipe assignments Unit Unit class Start Run time | Strab
1|Educt tank BOO1 educt_tank BO01 0o (s) 00 (s) Preferre
2 |Educt tank BOOZ educt_tank BO02 0o (=) 00 (=) Preferre
3|Reactor ROO1 reactor RO01 a0 (s) 00 (s) Preferre
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7. Next you define a product with product code, reference quantity, unit of measure, minimum
quantity and maximum quantity of a batch. (— Product — Product: Product001 — Product

code: PO01 — Reference quantity: 400 — Unit: ml — Minimum quantity of a batch: 300 —

Maximum quantity of a batch: 1000)

Properties of "Recipe_Productd0l_Vi1.0' x|
@ Output material | @ Parameters | 1;- Transfer parameters
ﬁl Dependences | Process tags | ,ﬁ Change Log I '@' ESIG
= General | B Allocations i Product | 0 Input material
Product: Quality
| Product0o1 J | |
Product code:
| Poo1
Reference guantity for quantity scaling: Unit of measure:
| 00 TR ~ |
Minimum quantity of a batch: Maximum quantity of a batch:
| 300 mi | 1000 mi

Description of the product:

Prink Cancel | Help |
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8. Then you define the first input material. (— Input material — New)

Properties of ‘Recipe_Productdol_Vi.0°
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9. Name the input
(— Name: Input material 1 — Material = — Educt001 —» OK)

Properties of 'Recipe_Product001_V1.0"

material and then select material Educt001.

X

@ Cutput material I @ Parameters I 1:- Transfer parameters
JE?_L Dependendes I Process tags I ﬁ Change Log I @ ESIG
#= General | [# Allocations I i Product 24 Input material
List:
Name Material (5| Code (set) |Low recipe || Quantity (s|High recipe | Uni
1|Input material 1 [ ]

Select the material x|

Material: I Input material: Yes

Code: | Output material: |<Neutral> "'I

-

Folder: I{Neutral}

3 entries found

E.El:lul:
Eductdo2 EQ02
Eductdo3 E0Q03

Materials
Materials

Cancel | Help
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10. Once the second material Educt002 has been selected, specify the quantity and unit of the

input materials. (— Quantity: 250 — Unit: ml - New — Name: Input material 2 — Material -/
— Educt002 —» OK — Quantity: 150 — Unit: ml)

Properties of 'Recipe_Productd0l_Vi.0* El
@ CQutput material I @ Parameters | 1;- Transfer parameters
JE?_L Dependencies I Process tags I ﬁ Change Log I 9 ESIG
2 General I [§ allocations | m Product @ Input material
List:

Hame Material (sg Code (set) |Low reci| Quantity (s| High reci| Unit of mea
1|Input materiall {Educt001 ,..JE001 250 ml -
2|Input material2 ‘Educt002 ...| E0D2 150 mo

1| | )

Description from row 2:
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11. Then you define the output material. (— Output material — New)

Properties of ‘Recipe_Product001_V1.0°
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12. After you have selected the output material, you also specify its quantity and unit of measure.

(— Output material - Name: Output material — Material = — Product001 — OK —
Quantity: 400 — Unit: ml)

Properties of 'Recipe_Productd0l_Vi.0* El
ﬁl Dependencies | Process tags | ﬁ Change Log I @ ESIG
=5 General I @ Allocations I m Product I @ Input material
@ Output material | @ Parameters | Lr Transfer parameters
List:
Name Material (set| Code (set) | Low reci|Quantity| High re| Unit of mea
1|Output material  Productdol L..[POO1 400 m ~[,

1| | )

Description from row 1:
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8.11 Editing arecipe

1. Now open the recipe. (— Recipe_Product001 V1.0)

L3 SIMATIC BATCH: Control Center o ] 4|
! Program Edit Control Planning Options  View Window Help

8] 88 R | | | 2 P S TN e L e m X | o B

=-fag A1_multipurpose_plant

----- Libraries
E| Master recipes

ﬂnﬁlas % Validation
% Orders Rename
Materials
- Educton1 [ open
- Educt002 Print 3
; Eductdo3 Frint preview 3
------ b Product001

Properties Alt+Eingabe
Release for production

=

B
* Release for testing
X

. Delete object
Export
O, Find...
Advanced L4
Type Status Name Path
a. ) G, a.
1] | 2
Opens master recipes ° a plt-admin |11:4GAI’“'I | Y

2. The recipe is created in a recipe editor. Here, you can create linear and parallel structures as

well as loops. The example recipe is linear and consists of four recipe operations. Now insert

four 'recipe phases/recipe operations' @ (— Insert recipe phase/recipe operation @)

== STMATIC BATCH: Recipe Editor - [Recipe_Product001 - V1.0] - |EI|1|
[@) Redpe Edit Insert View Options Window Help _Bx

R D @ B9 A0 p B RNofAoe @ ==m|+3s 4

("] Insert recipe phase/recipe operation (F4) |

Sta I-t I Reci pe_P roduct001 V1.0 Insert recipe phase/recipe operation.
1

|
T ’
End |

o7 Status: Inprogress | | wo% - O —}J— @

Insert recipe phase redpe operation. ° s plt-admin 1149 AM | -
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3. Change the mode to 'Select' h (— Select k)

== STMATIC BATCH: Recipe Editor - [Recipe_Product001 - V1.0] - | Ellll
E Recipe  Edit Insert View Options Window Help _8x
-l &-| 4’9 o SR =N QNN (DOIDG B ZaE 4+ St
k Select
St r-t Recipe Product001 V1 0 Selects objects by clicking or lasso
a 1 - .

End

Gﬂsmms:lnprogresﬂ | 83% - @ '_U_ @

Selects objects by dicking or lasso o s plt-admin 1L51AM | -
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4. Select the first recipe phase/recipe operation and select its properties. (— NOP —

Properties)
== STMATIC BATCH: Recipe Editor - [Recipe_Product001 - V1.0] - |EI|1|
E Recipe Edit Insert View Options Window Help _ B x
S 0-ESH | @- | a9 o= B0 2 EE L[S (RINOODODG (@[ ==+t

-

Start |1Recipe_Product001 V1.0

N 0 P Open object Strg+Aalt+0 =
¥ cut Strg+X
753 Copy Strg+C
‘ 4| Insert Strg+V
T ’ ¥ Delete Entf
3be  Add comment...
N 0 P Resolve substructure
q Hide in substructure
| =
Gﬂ Status: In progress | | | Farsii Alt+Eingabe | 100% - @ '_U_ @
Displays the properties of the object selected for editing o s plt-admin 1L53AM | -

5. In the properties under 'General', select the unit 'Educt tank BO01' and the phase 'Filling
(EPH)' with the control strategy 'Filling’. (— General — Unit name: Educt tank B001 —

Phase: Filling (EPH) — Control strategy: Filling_R001)

Properties of "Filling' X

Lr Transfer parameters | AE Description | @ ESIG I ’L._j Synchronization I
$ General @ Input material | @ Output material I @ Farameters
Phase: Control strategy
|Filing (EPH) B Filing_roo1
Unit name | Edit assignment ... |

s Educt tank BOO1
[ % Educt tank BOO2
[] ». Reactor ROOD1

Mew assignment ...

Flanned runtime Maonitoring time: Runtime scaling:
| o0 00 ! =
5 5
[~ Release unit on completion
[ Continue
Description of the phase:
| e | PSSR R [ N S— N 7o T, £ [ D" —— . 1 T, — T T T | J:
4 k
Erint Cancel | Helm |
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6. Under 'Parameters’, select the value 250 ml for 'FillingQuantity’. (— Parameters —
FillingQuantity —» 250 — OK)

Properties of "Filling' X

Lr Transfer parameters | E Description | @ ESIG I ’::j Synchronization I
$ General | 2 Input material | @ output material ‘@ Parameters

List:

Name |Low recipe Iim'rﬂ Value High recipe Iimi| Unit of mea
FilingQuantit i S % |250 1000 % |ml

=

Description from row 1

7. Now, label this recipe phase/operation (— Add comment — Filling of reactor RO0O1 from
educt tank BO01 — OK)

== STMATIC BATCH: Recipe Editor - [Recipe_Product001 - V1.0] - |EI|1|
E Recipe Edit Insert View Options Window Help _Bx

R D-GH|&-| i o @ A2 2EE L NRINNDODe | @ =<4+ Ts%

-

Start I:?ecipe_Product001 V1.0

‘ ’
T

T Open object Strg+Alt+0O =
Filling
HIH Cut Strg=X
Filing_R001 || # < B
= 53 Copy Strg=C
‘ 4 Insert Strg=V
T ’ ¥ Delete Entf
|ﬁ Add comment...
NOP Resolve substructure
Hide in substructure
| : : =
cﬂsmms: n progress| | Properties... Alt+Eingabe 100% - @ U @
Adds comments to the selected structure o s plt-admin 1L55AM | -
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x

Description:

Filling of reactor RO01
from educt tank BOD1

8. Also set up the second recipe phase/recipe operation with the preferred unit 'Educt tank
B002', the phase Filling (EPH) and the control strategy Filling_R001. For 'FillingQuantity',
Filling_R001

select the value 150 ml. (— General — Phase: Filling (EPH) — Control strategy:

— Unit name: Educt tank BO02 — Parameters — Value: 150)

Properties of Filling'

Lr Transfer parameters | AS Description | @ ESIG I ’L._j Synchronization
$ General | @ Input material | @ COutput material I @ Farameters

Phase: Control strategy

FiIIing (EPH) "I |Filing_Ro01 =]

IInit name | Edit assignment ... |
[] % Educt tank BOO1
s Educt tank BOO2 Mew assignment ... |
[ » Reactor ROD1

Flanned runtime Monitoring time: Runtime scaling:
| o0 00 ! =
5 s

[~ Release unit on completion
[T continue
Description of the phase:

Cillimm frnmm mrdiimt bamle DANT bn emmmbar OO0 e DA
4 I

x|
|

Erint Cancel | Helm
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Properties of ‘Filling'
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9. You set up the third recipe phase/recipe operation with the preferred unit ‘Reactor R001' and
the phase Stirring (EPH) with control strategy 'Stirring'. For 'Duration’, select the value 20 s. (
— General —» Phase: Stirring (EPH) — Control strategy: Stirring — Unit name: Reactor R001

— Parameters — Value: 20)

Properties of 'Stirring’ x|

1r Transfer parameters | E Description | @ ESIG I ’:! Synchronization I
$ General | @ Input material | éﬁ Output material I @ Parameters
Phasze: Control strategy
stirring (EPH) |stirring =]
|Init name | Edit assignment ... |
1w Educt tank BOO1
[] % Educt tank BOOZ2 Mew assignment ... |

% Reactor ROO1

Planned runtime Monitoring time: Runtime scaling:
0o 00 | =]
5 5

[ Release unit on completion
[T Continue
Description of the phase:

L o
Brimt: Cancel | Help |
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Properties of "Stirring’
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10. You set up the fourth recipe phase/recipe operation with the preferred unit 'Reactor R001',
the phase Emptying (EPH) and the control strategy 'Emptying’. You do not have to assign
any parameters here. (— General — Unit name: Reactor RO01 — Phase: Emptying (EPH) —
Control strategy: Emptying)

Properties of "Emptying’ x|

1:- Transfer parameters I E Description | 9 ESIG I ’::! Synchronization I
$ General | @ Input material | @ Output material | @ Parameters
Phase: Control strateqgy
Emptying (EPH) |Emptying |
Lnit name | Edit assignment ... |
[ % Educt tank BOO1
[ % Educt tank BOO2 Mew assignment ... |

¥ Reactor RO01

Planned runtime Manitoring time: Runtime scaling:

0o 00 | j

5 5

[T Release unit on completion
™ continue
Description of the phase:

Crmmdsrirmm CIOT A b s e el DO miemiemes OO0 e e e T
4 F
Brint: Cancel | Helm |
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11. Once you have labeled the recipe phases/recipe operations as seen here, you save the

recipe. = (— lﬂ)

== STMATIC BATCH: Recipe Editor - [Recipe_Product001 - V1.0] - |EI|1|
E Recipe Edit Insert View Options Window Help -8 x

S a-sE &-| 59 SR (RN OO0 | @ x4+ 3e %

Start IRecipe_Product001 V1.0
1

T /
. Fillng of reactor ROOT
Filling from educt tank BOOT

Filling_R001 | .

] /
- Fillng of reactor AT
Filling from educt tank B2

Filling_R001 |.

T ’
— Stirring in reactor RO01
Stirring for 205

Stirring

T /
a Emptying of reactor ROOT
Emptylng ta product tank BOO7

Emptying
1[3 4
End

cﬂsmms: I.nprogress| | 83% - @ '_U_ @

Saves the active object. o s plt-admin 12:05PM | -

-
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8.12 Checking and releasing a recipe

1. Next, you should check the recipe for validity before you close it. (— Recipe — Check validity

—>OK—>EI)

== STMATIC BATCH: Recipe Editor - [Recipe_Product001 - V1.0] - |EI|1|
E Recipe | Edit Insert View Options Window Help _ g
[ | New e D f S L QNN D00 @ TaE+ 3t
ﬁ Open.. Strg+=0
i a
=€ tt001 V1.0
H Save Strg+5
Save as...
Save the graphic... Strg+=Umschalt+G

Header parameters ...

[¥ checkvalidity Strg=Alt=K

% Release for testing
B Release for production

B Revoke release

Printer setup...
Print 3

Print preview 3

Recipes last edited 3

Libraries last edited 3

Exit Alt=F4

Stirriné I

’
T SIMATIC BATCH: Recipe Editor

a Emptying of reactor ROOT
Emptylng ta product tank BOO1

Emptying |- @ Recipe flibrary ‘Redpe_Productd01_V1.0' is consistent,

1[3 ’ —
End

Gﬂsmms:lnprogress| | 83% -~ @ '_U_ @

Validates current recpe o s plt-admin 1:28 PM i
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2. Now, release the 'Recipe_Product001 V1.0' for production. (— Recipe_Product001 V1.0 —»

Release for production)

&3 SIMATIC BATCH: Control Center =]

! Program Edit Contrel Planning Options View Window Help

R 88 G | = | | B S T] K2 e el Ll B X | e (B

CE_MP

-l A1_multipurpose_plant
= Libraries
El-&y] Master recipes
P ﬂgﬂ AE .
o Farmulas ¥ validation
: Orders Rename
By Materials 5 Open
i Educt001 orint ,
Eductinz rn
Educt003 Print preview 3
Product001 ¢ Properties Alt+Eingabe
| @ Release for production
‘ Release for testing
> Delete object
Export
2, Find ...
Advanced L4
Releases a master recipe for production o ‘ plt-admin Y
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8.13 Creating and configuring an order with batch

1. Next, you create a new order folder. (— Orders — New)

&3 SIMATIC BATCH: Control Center =1ol x|

! Program Edit Control Planning Options View Window Help
|| o | 88 QR | == [ [ T S 1 (K20 e wl LI B X | 4[5 o | 3

5B Almitpupose piant |
Libraries

= Master recipes

----- 7] %] Redpe_Product001 V1.0
Formulas

MNew

Details

Find ...
Create folder

o~ EE

QOrder category list
Production order list
Batch planning list
Batch status list
Batch result list

Creates & new order category o ‘

1

pitadmin _[1:30PM |

2. Name the order folder 'SCE_orders'. (— Name: SCE_orders — OK)
m General |

Mame:

x|

I SCE_orders

Description:

Bririt: Cancel |
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3. Create a new order inside the new order folder. (— SCE_orders — New)

&3 SIMATIC BATCH: Control Center

! Program Edit Control Planning Options View Window Help

R 5 | 8Q 2| &
i CE_MP

A1_multipurpose_plant
Libraries
= Master recipes

=10l %]

S = LN e WL B X | & SR LT

)| Formulas
Orders

Rename

i Details

P Ef:fc[;?m ' Properties Alt+Eingabe
< Delete object
S, Find ...

Production order list
Batch planning list
Batch status list
Batch result list

Creates a new production order

© 8 pltadmin _[u33Pm ]
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4. You name the order 'Order01'. (— Name: Order01 — Batches)

General | | Batdles[%

Mame:

I Order01

Planned quantity: Currently planned Actual guantity:

Jo E | |
Earliest start for the batches: Latest end for the batches:

|os/17/2019 1:33:47 PM UTC +2:00) |

Description:

|os718/2019 1:33:47 PM (UTC +2:00) =

=)

Primt
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5. Create a new batch within the order. (— New)

Create order
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6. Assign 'Recipe_Product001 V1.0' to the batch. (— Recipe_Product001 V1.0 — OK)

Elﬁ A1_multipurpose _plant
-] Master recpes
i g% Redpe_Productd01 V1.0

Selection of formula or master recipe x|
Redpe/Formula Product Formula category
Enter text here S5F| Enter t...| [5F] Enter text here

Eﬁ Recdpe_ProductD01v1.0  Product00l

4| | 2
Selected element
Mame:  Recipe_Product001V1.0 Properties
Type 2| Master recipe (Flat recipe)
i Preview r
Status: B released for production
Product: Productd01 fsbesed
Cancel | Help |

7. For each batch, the product and the quantity can in turn be specified and parameters can be

selected. (— Product: Product001 — Quantity: 400 — Parameter)

|
General [ Batches |
List:
JDBE*I'* ......... Jf_m..;-a.% 400 1000} Product00 _IIREGDe Pr il el : . 0.
Kl | i

Description from row 1z

LI Mo. of copies: I -
iy |
Automatic ... |

New

- Delete |
13

Print I Cancel | Help | )
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8. If several units are available for specific recipe assignments, these might be specified in the
'Allocations' tab. (— Allocations)

Properties of 'Batch’ x|
éﬁ Output material I @ Parameters I 1;- Transfer parameters I
B Allocations | 2 Input material
List:
Recipe assi Unit Unit class Start Run time | Strategy |Process
1|Educt tank BO: educt_tank B a0 (s) 00 (s) Preferred unit:
2 |Educt tank BDi educt_tank B 00 (s) 0o (s) Preferred unit!
3|Reactor RO01{reactor F‘_Ij 00 (s) 00 (s) Preferred unit:

al | i

Description from row 3:

Edit |

References, ., |

R |

w
_I—I Delete |
< :

Prinkt | Cancel | Help |
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9. The utilized materials and their quantities can be set in the 'Input material' tab. (— Input
material - Quantity: 250 — Quantity: 150)

Properties of 'Batch’ x|

@ Qutput material | @ Parameters | 1r Transfer parameters I
E! Allocations @ Input material

List:

Name Haterial[ g Code (set) [Low reci| Quantity (5| High reci| Unit of mea
1|Input materiall iEductdol ...|E001

2 |Input material2 (Eductdn2 ...JEDDZ {150 iml

4| | |

Description from row 1;

Print Cancel | Help |
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10. The output material and its quantity can be selected in the 'Output material' tab. (— Output
material — Quantity: 400 —» OK — OK)

Properties of 'Batch’
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8.14 Executing an order/batch

1. Now, open the control recipe for the '‘Batch’ so you can monitor and start it later. (— Batch —
Open control recipe)

&3 SIMATIC BATCH: Control Center i =] |

! Program Edit Control Planning Options View Window Help

R 88 G | o | 2 P 2 T K2 e et X | 2 B T
2 - X
Eﬁ.l_mulﬁpurpose_plant

Libraries

Master redpes
- g% Redpe_Product001 V1.0
Formulas
Orders

EQ SCE_orders
E-E1 Orderdl

Ly ﬂ — —
=iy, Materials V" vaiation
ik, Educt00 1 Rename
Fra »
Productddl Print preview 4
" ¢ Properties Alt+Eingabe
. Delete object
O, Find ...
Release
Comment on batch
[#5 Opencontrolredpe .
Save as redpe... s
Opens the control redpe for the batch © € pitadmin  [:91Pm |
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2. Then, release the batch. (— Batch — Release — Yes)

&3 SIMATIC BATCH: Control Center - [Control recipe: Order01 [ Batch] -0l x|
ﬂ Program Edit Control Planning Options View Window Help _Bx
S n | 88 Q[ = |t | O B S T [(R2 e wi e m X | 2 ] D)
C57_SCE_MP 1=
E A1_multipurpose_plant
Libraries Sta rt 1BatCh
- Master recipes
: B%| Redpe_Productdd1v1.0 |
- Formulas p
-y Orders 2
. [E-Gy SCE_orders |
EE@ Orderni ohrc Filling of reactar ROO1
) rom eauct tan
T 0 e F|II|ng from ed k BO01
L ! HE: fe
-y Materials ¥ Validation bg_ROO‘I 3
i ffi; Educt0n1 Rename
- Educt002 Br 5 ’
- Educton3 ot oreui , | 4
rint preview
------ AProducons iy Filling of RO
7' Properties Alt+Eingabe  CiIL illing of reactor
f = 5 |"|ng from educt tank BOO0Z
. Delete object
. g_ROO01 |-
. Find ...
Release . | / —
Comment on batch by | B
E?E Open control recipe tlmn Stirring in reactor RO01
Save as redpe... .. g feuzts
irring |-
| /
% =
[ Status: planned | | 80% ~ + )
Releases a batch o s plt-admin 1:42 PM y

@ Release batch 'Batch'?

Mo Cancel
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3. Start the process by clicking h‘ to start the batch. (— Start batch h‘ — Yes)

&3 STMATIC BATCH: Control Center - [Control recipe: Order01 [ Batch] O] x|
: ﬂ Program Edit Control Planning Options View Window Help - Ax
I 1= *?ﬁ'" - m X | F SR D
= Start %"
Elg Master recipes L
¢ e @I Redpe_Productdnivio |
= Formulas ’
El-[), Orders 2
=%y SCE_orders |
EE@ Orderol e Filling of reactor RO
i P & ‘%1 Fl"lng fram educt tank BO01
El@ Materigls FIIIIng_ROO1 3
- fihe Eductonl
- Eductno2 E
- Educton3 4
------ - Product001
ITH Filling of reactar ROO1
Fllllng fram educt tank BO0Z
Filling_RO0O01 |-
» 5
| g
Co— Stirring in reactor RO01
Stirring | orzo
Stirring |-
/
| 8 =
B status: released | | 8% - 2 —I— @
Starts a batch Q s plt-admin 4

@ Start batch 'Batch'?

Mo Cancel
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4. You can now monitor the execution of the batch. You can stop, pause, restart or abort the

recipe with the commands ™ ™I 1L 11> B X i the menu bar.

&3 SIMATIC BATCH: Control Center - [Control recipe: Order01 [ Batch] O] x|
Q’l Program Edit Control Planning Options View Window Help - Ax
]| |88 Q= |t | o B TR e ol e WX | 2D
-lag A1 multipurpose_plant
£ 5 A1 muitpurpose Batch
b Libraries 1
EI Master recipes
| e @l Redpe_Productdnivio
= Formulas
El-[), Orders
. -8y SCE_orders
E-@ Orderdl Filling of reactar ROOT
- P B &1 Batch fram educt tank BO01
El@ Materials 2
o fipk Eductonl
- Eductno2
- Educton3
= Product001
Filling of reactar ROO1
fram educt tank BOOZ
5
p =
| B
Co— Stirring in reactor RO01
Stirring | oz0-
Stirring |-
/
| 8 =
[ status: Rumning | | 8% - O —1F— @

o ‘ plt-admin

saren |

5. In Runtime, you can see the allocation of the objects by the batch in the 'Batch' view of the

faceplates. (— Batch)

B | [roezoessE
‘ [ ]S I —
\ | i
T remdContrel x| S -8x
© (5w sa o nf@ gl @u|S|% )
0 [0 [0 8
Gl Cal L)
] o s, tag gz
o] 1 = S - :xm;m
= R Eg:;":g,
T e W
T | | | T
feaay [ [zosssrm v
Stiming | e
M4 Stirring
B staus \.M’( m«,-e—lpa
© 8 ptsdmn
Iy
< I LI SRR TR O IRNC TR
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6. Once a batch has been completely processed, it must still be closed in order to collect the

batch-specific measurement and alarm data and write this data to the hard disk. (— Batch —

Close)

L3 SIMATIC BATCH: Control Center - [Control recipe: Order01 [ Batch] =] ]
E %1 Program Edit Control Planning Optons  View Window Help _ B8 x
54 Q[T O BHE TR e e X | S
s
E A1l_multipurpose_plant
A PHTRosE R Batch
i Libraries 1
g Master recipes
. g%| Redpe_Product001V1.0
: Formulas
-] Orders
¢ B3] 5CE_orders
El@ Orderdl Filling of reactor RO
. .ﬂ ; fram educt tank BOO1
E@ Materizls Print 3
[ Eductnl Print preview
s Eductdo2 [ Properties Alt+Eingabe
- Educt03 iy
------ - Productdol “ Find...
| Close Filling of reactor ROOT
fram educt tank BOOZ2
Comment on batch
= Open contral recipe 3
Sawve as redpe... —
Sitirring in reactor RO01
for 20=
v 7
v 8 =
Status: Cnmpletedl | 80% - @ ’_U_ @
Closes the batch 0 a plt-admin  [2:11PM v

@ Close batch 'Batch'?

x|

Mo Cancel
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7. You can view the production data under 'Properties'. Now close the BATCH Control Center.

&3 SIMATIC BATCH: Control Center - [Control recipe: Order01 [ Batch] O] x|
3 ﬂ Program Edit Control Planning Options View Window Help - Ax
S]] n | 88 Q= |t | o B T NR2 e vl e WX | 2] D)
_MP =
=l E A1_multipurpose_plant
i-g] Libraries 1BatCh
-] Master redpes
i e gfk| Redpe_Product001V1.0
e Formulas
-]~ Orders
| B4y 5CE_orders
: E@ Order01 Filling of reactar ROOT
i . Q1 - from educt tank BO01
H ) ' Print
Elﬁl Materials 3
b - Educt00l Print preview
 Educton2 |§' Properties Alt+Eingabe |
Educt003
H Find ...
------ - Producton xzm™
Comment on batch Filling of reactar ROO1
i fram educt tank BOOZ
= Open control redipe
Sawve as redpe... 5
Stirring in reactor RO01
for 20=
v 7
v 3 =
Status: Completed + Closing | | 8% - 2 —IF— &
Displays properties of the batch o s plt-admin  [2:12PM i
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Properties of '‘Batch’

General | [§ allocations | @ Input materiall @ Output material | m Chaining I f Comments | f Change Log |

X

Name: |Gatch

Batch ID: I 1

Order: | Order01

Order category: I SCE_orders

Master redpe: |Recipe_Productd01 V1.0

Formula: I

Status: ICompletEd + Closing

Product: I Product001

Planned quantity: |4U0 ml
Actual quantity: I- il
Start time: [05/17/2019 1:46:28 PM (UTC +2:00) = =]

Description:

Duration: I 0o 5

Range: [300 ... 1000]

5

Start mode: IOperation

=

Frint Help |
&3 SIMATIC BATCH: Control Center - [Control recipe: Order01 [ Batch] O] x|
: Q’l Program | Edit Control Planning Options View Window Help -8 x
] Mew process cell ... B E T N2 wlonone B X | FEEE SR
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8.15 Checklist — step-by-step instruction

The following checklist helps students to independently check whether all steps of the step-by-
step instruction have been carefully completed and enables them to successfully complete the

module on their own.

No. Description

1 Project preparation complete

2 BATCH components configured

3 Objects successfully compiled and downloaded after configuration
4 Format converted implemented

5 BATCH types successfully propagated and generated

6 BATCH instances successfully merged (error-free)

7 Objects successfully compiled and downloaded after configuration
8 User configuration in WinCC completed

9 Simulation started

10 BATCH Runtime started

11 User management in BATCH Control Center completed

12 Process cell created and configured

13 Recipe created and configured

14 Sequential function chart for recipe finished

15 Recipe checked for validity and released

16 Order with batch created

17 Batch successfully released, executed and closed

18 Project successfully archived

Table 1: Checklist for step-by-step instructions
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O Exercises

In the exercises, you apply what you learned in the theory section and in the step-by-step
instructions. The existing multiproject from the step-by-step instructions (p03-03-project-r1905-
en.zip) is to be used and expanded for this. The download of the projects/files is stored as a zip

file on the SCE Internet for the respective module.

Notes:

— The project p03-03-project-r1905-en.zip can only contain the contents of the step-by-step
instructions up to section 8.5. All other steps must be performed on your own. Sections 0 to
8.12 can be recovered by restoring the backup p03-03-batch-backup-r1905-en.shb, if the

plant was reset. The steps starting from section 8.13 must be performed manually, however.

— Sections 8.10 to 8.12 (only the control recipe) can also be recovered by importing the file

p03-03-export-recipe-r1905-en.sbx.
— The additional files are stored in the zip file 'p03-03-files-r1905-en.zip'".

— All previous batch data should be deleted due to possible overlaps with other projects.
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9.1 Tasks

The following exercises are based on the step-by-step instructions. The corresponding steps of

the instructions can be used to assist with each task.

1. Implement a new material Product002 (P002) in the Batch Control Center.

2. Create a new master recipe 'Recipe_Product002' with the following properties:

Unit 1 Educt tank BOO1
Unit 2 Educt tank B002
Unit 3 Educt tank BO03
Unit 4 Reactor R0O02

Product

Product002

Input material

Input material 1

500 ml / 300 ml / 1000 ml

E001 (150 ml)

Input material 2

E002 (250 ml)

Input material 3

Output material

Output material 1

E003 (100 ml)

Product002 (500 ml)
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3. Now create the following recipe:

— First, 150 ml is to be drained from the educt tank =SCE.A1.T1-B001 to the reactor
=SCE.A1.T2-R002.

— Then, 250 ml is to be drained from the educt tank =SCE.A1.T1-B002 to the reactor
=SCE.A1.T2-R002.

— Then, 100 ml is to be drained from the educt tank =SCE.A1.T1-B003 to the reactor
=SCE.A1.T2-R002.

— The liquids in the reactor =SCE.A1.T2-R002 are now to be stirred with the stirrer for 10
seconds.

— Finally, this mixture is to be drained to the product tank =SCE.A1.T3-B002.
4. Check the validity of the recipe and release it for production.
5. Create an Order02 and process a hew batch of Product002 there.
6. Release the batch, open the control recipe and start the production.

7. Finally, close the batch.

9.2 Checklist — exercise

The following checklist helps students to independently check whether all steps of the exercise

have been carefully completed and enables them to successfully complete the module on their

own.
No. Description
1 Material ProductP002 created
2 Master recipe Recipe_Produkt002 created and configured
3 Sequential function chart of Recipe_Product002 created according to

the task description

4 Validity of Recipe_Product002 successfully checked
5 Order02 with batch for Product002 created and configured
6 Batch for Product002 successfully released, executed and closed

Table 2: Checklist for exercises
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10 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software/

firmware, under the following link:

siemens.com/sce/pcs?

Preview "Additional information"

Getting Started, Videos, Tutorials, Apps, Manuals, Trial-SW/Firmware

» SIMATIC PCS 7 Overview
» SIMATIC PCS 7 Videos
> Getting Started
» Application Examples
» Download Software/Firmware
» SIMATIC PCS 7 Website
» SIMATIC 57-400 Website
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Further Information

Siemens Automation Cooperates with Education
siemens.com/sce

Siemens SIMATIC PCS 7
siemens.com/pcs7

SCE Learn-/Training Documents
siemens.com/sce/documents

SCE Trainer Packages
siemens.com/scel/tp

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industrie 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalogue and online ordering system Industry Mall
mall.industry.siemens.com
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