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Note

The application example is not binding and does not claim to be complete
regarding the circuits shown, equipment and possibilities. The application
example does not represent a customer-specific solution. It only serves
as a support for typical applications. You are responsible for ensuring that
the described products are used correctly. This application example does
not release you from your own responsibility regarding professional
usage, installation, operation and maintenance of the plant. By using this
application example, you acknowledge that Siemens cannot be made
liable for any damage/claims beyond the scope described in the liability
clause. We reserve the right to make changes to this application example
at any time without prior notice. If there are any deviations between the
recommendations provided in this application example and other
Siemens publications — e.g. catalogs — then the contents of the other
documents have priority.

Warranty, liability and support

We accept no liability for information contained in this document.

Any claims against us — based on whatever legal reason — resulting from
the use of the examples, information, programs, engineering and
performance data etc., described in this application example shall be
excluded. Such an exclusion shall not apply in the case of mandatory
liability, e.g. under the German Product Liability Act
(“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of
life, body or health, guarantee for the quality of a product, fraudulent
concealment of a deficiency or breach of a condition which goes to the root
of the contract (“wesentliche Vertragspflichten”). The damages for a breach
of a substantial contractual obligation are, however, limited to the
foreseeable damage, typical for the type of contract, except in the event of
intent or gross negligence or injury to life, body or health. The above
provisions do not imply a change in the burden of proof to the detriment of
the orderer.

Copyright© 2008 Siemens A&D. This application example or extracts
from it must not be transferred or copied without the prior written
approval of Siemens A&D.

For questions about this document please use the following e-mail address:

mailto:online-support.automation@siemens.com
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Preface

Objective of the application
This application shall provide an overview of what steps have to be taken
when an existing PCS 7 project is to be extended by SIMATIC Route
Control.

Main contents of this application
The following main points are discussed in this application:
e Extending the configuration in SIMATIC Manager

e Engineering with SIMATIC Route Control

Reference to the Automation and Drives Service & Support

This article is from the Internet application portal of the Automation and
Drives Service & Support. Clicking the link below directly displays the
download page of this document.

http://support.automation.siemens.com/WW/view/en/32201967
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1.

Introduction

1.1 What is SIMATIC Route Control?
SIMATIC Route Control is an option package of the SIMATIC PCS 7
process control system and it is integrated in the PCS 7 engineering and
runtime system. Route Control forms a system for the automated or manual
control of material transports (routes) in process plants. The system
software Route Control (RC) has been available since PCS 7 V6.
Simple transport processes up to comprehensive route combinations are
possible in runtime. For it the plant operator needs only to specify the
source and destination locations when the route request is made. Route
Control permits the user to determine, check, control and monitor transport
routes and the route elements which are contained in them.
By using RC the engineering, processing and diagnostics of material
transports can be simplified and standardized.
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1.2 Using SIMATIC Route Control

The RC is suitable both for small plants with simple/static lines and for
plants with medium and higher performance ranges with extensive routes /
pipelines.

The RC is particularly suitable for plants with many distributed transport
routes and tank farms of the food and beverages industries (F&B),
chemical/pharmaceutical industries or petro chemistry.

Benefits from using Route Control

o RC ensures safe material transports even in the case of extensive route
networks.

e Changes in the configuration can be realized easily with the help of RC
(reconfiguration and extensions).

¢ RC can be used efficiently for simultaneous transfers as, for instance,
the engineering becomes much easier.

e RC can also be used both for batch-based and non-batch-based
processes - integration in SIMATIC BATCH.
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1.3 Use cases of SIMATIC Route Control

RC can be used in the most diverse use cases.

Table 1-1: Fields and use cases

Industry Application/products Special requirements
Pharmaceutical Blood plasma bank and transfers | Contaminated pipelines must be
industry disinfected and cleaned after a certain

time.
Chemical industry Paint pigment mixing plant Paint pigment mixing with high pressure

while being transferred in the line

Oil & gas Loading port: Loading and Change ,on the fly* (source —
unloading of ships destination)
Mineral oils Blending: Two components are mixed in
the pipeline.
Food & beverages Brewery High flexibility in the transfers; finding

Cooking oils, soft drinks, yoghurt, | alternative routes

cocoa paste and butter, cereals, | Soft drinks: Mixing during transfer
malt, starch Cereals transfer = transfer of liquids
Starch: High pressure in the tank >
short reaction time of the software +
valves

1.4 When does using RC make sense?

Route Control offers the option to adapt to different plant sizes (up to 30/
up to 100 / up to 300 simultaneous material transports) regardless of
whether there are simple transport routes or complex material transport
networks.

Using RC is particularly suitable for plants:
e which require frequent reconfiguration and extensions,
¢ which require a high flexibility of the transport routes,

e which require a high number of material transports which are to run
simultaneously or

e which are to be used for projects in combination with SIMATIC BATCH.

V11l 15.12.2008 7142
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2 Structuring of a plant with Route Control

Concept of plant structuring
To structure a plant you have to define so-called locations.

2.1 Locations in RC

Locations are fictitious elements of the route control and serve to structure
the plant into partial routes. The locations are configured as equipment
properties in the Plant View of the PCS7 project and then they are
transferred to the Route Control Engineering with the Route Control
Wizard.

In the deactivated state a location forms a confined section in a plant. This
confined section can neither be entered by new transport material nor be
left by existing transport material.

Figure 2-1: Example of a configuration of locations

viotorh
=

A location comprises all elements which, in the deactivated state, come into
contact with the transport material.
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2.2

Interconnections in Route Control Engineering

The following engineering rules apply to interconnections:

Depending on the location assignment of valves their “closed” state
(“initial position” mode) has to be inquired:

- all elements of the source node

- elements of the destination node only if it is a potential route
destination

Common connection elements are controlled (opened)

These are valves which are used both in the source and destination
nodes.

The selection of the function depends on the technological function of
the valve (e.g. “Set path” or “Open source”, ...).

Motors/pumps of the source node must be activated.

The interlocking of modes is realized in two modes by the active control
of the common elements in the opposite direction.

V11l
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2.3 Route Control Engineering mode table

A mode table is a group of mode levels (max. 32). The possible partial
routes defined based on the plant schema (R&I) are assigned to one or

several mode tables.

Figure 2-2: Example of configuration of a mode table

32201967

i SIMATIC Route Control Engineering - [D:\Projects\RCS_DEMO\RCS_DEMO.s7p] —i&] x|
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=
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The area framed in red shows the mode table, partial routes and assigned

elements.

Note

The entire route (from source to destination) must comprise partial routes
only from one and the same mode table.
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3 Use case: Extension of an existing plant "Tankfarm"
3.1 Task

The following document describes the use case of a plant extension. The
focus is placed particularly on the Route Control engineering steps.

The extension is made on the plant called , Tankfarm“. Liquids can be
transferred from one of the source tanks via the material transport network
(comprising valves, pumps and pipelines) to the destination tanks here.

Figure 3-1: Plant picture of Tankfarm
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¥702_TRANS ¥703_TRANS V704_TRANS
Route ID: 10 Route D il [Froute 1D 4 [Froute 1D 5
2l [Tl N R

\Ibﬂ402

VhIJ31IJ

7 [I [I Vh[lii[lfi Vhl]ﬁfil] 0
Vh[l111 Vhl]211 Vh[l311 Vh[l411
@[]
\IbD1IJB VDIJ1IJ-| \Ibﬂ1-|ll anJZIJ-l VleZ-tD Vhﬂ3ﬂ-t Vn03-|0 \Ibﬂ-tl:l-l V60440] P70101 \rrn10 V70102
- B B W & B & &
Vh[l112 Vhl]212 Vh[l312 \lb[l-‘HZ V7I]11[I \l7[|21[l 70310 V70410
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On the OS the material way is during the Runtime pointed out. The
operator control of the material transport is done via SIMATIC Route
Control.
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The plant is to be extended by another destination tank and by the
respective control, sensor and link elements required for the transport
network.

Figure 3-2: Plant extension with destination tank and transport network

The necessary steps are configured both in SIMATIC Manager and in
SIMATIC Route Control Engineering.
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3.2

Engineering

The engineering of the extension takes few steps in SIMATIC Manager and
SIMATIC Route Control Engineering.

As the work environment is already known through the process control
system, working and navigating in Route Control will be very easy for the
experienced user of SIMATIC PCS 7.

Prefabricated templates will help to realize the charts for valves and
material transport quite easily which allows you to do the configuration fast
and flexibly.

Procedures for plant extension

The central engineering is done in SIMATIC Manager:
e Plant Hierarchy

- Appending the plant

- Appending the locations
e CFC

- Appending charts with interface blocks

- Appending transport blocks

The other tools of SIMATIC Route Control are started from the SIMATIC
Manager menu:

¢ RC Wizard

- Applying the configured RC blocks to the CFCs and the locations to
RC Engineering

- Assigning the IDs for the RC blocks
e RC Engineering
- Appending partial routes and assigning elements
- Loading and updating the changes on the RC Server

Vi1i
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Extending the unit

Extending the Plant Hierarchy
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According to the desired plant extension the existing Plant Hierarchy (PH)
has to be extended by a hierarchy folder.

The unit folder V705 is added to the plant folder V_Tank.

Table 3-1: PH extension
Activity Screenshot
1. Insert a new folder via the A e —
context menu of the plant folder: D308 Bl fu[e %% B [<Hofter SR
. =-& RACS_DEMO DObject name | 08 Assignment | Picture nan
" Insert New Obj ect > (] Shared Declarations :Dstrm ASHITACPU 4174857 Pr.. - — Psém
Hierarchy folder™ I pootiviptioty NS
. unpstation e R
The folder will be renamed e ety i N
“V705” in this example. a ety
Copy crrhC
Paste Chr{
Delete Del
V] erarchy foider
Access Protection » CFC
Print L3 ﬂi
ey Do
Modsls y Rt
SIMATIC Route Control L3 w
SIMATIC BATCH Equipment Property
Rename Fz
Object Properties...  Alt+Return
2. In Properties of the new PH Properties - Hierarchy folder — Production',¥_Tank'¥705 x|
older eo eC e n| ” |S General | Control and Monitoring Attibutes | A5-05 Assignment 588 Type Definition
] ype .,
selected on the drop-down list on Obiect pe: T -
the tab “S88 Type Definition”.
C“Ck “OK” to apply the Settlng I~ Unit available for batches
Predecessor / Successor... |
Cancel | Help
V11l 15.12.2008 14/42
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In order to avoid that the plant picture becomes confusing later, a picture of
the unit will be created in addition for the OS.

Table 3-2: PH extension

Activity

Screenshot

1. Insert a new picture via the
context menu of the unit folder
.V705"

»Insert New Object >
Picture™

7] s1MATIC Manager - [RCS_DEMO (Plant View) -- Dz}
EPFie Edi Insert PLC Wiew Options Window Hi

O B2 8 Bl o2 B | < NoFiter> =R ®

= RCS_DEMD Object name | 48 ssignment [ 0 Assigrment [ Picture nan

(] Shared Declarations P Tark 5 ESZ50WMiInCC Applicati.
H {E] Enumerations
] i
{ L.{#] Equipment Froperties
5@ Production

Busiliary unit

: Pumpstation

RCS

-8 Tankfam

FSB04

jects\RCS_DEMD]

:

TEO4
BB V_Tank
FS701
W7
w702
L]

2. In order to have available the
block icons from the PH in the
OS project later, select “Derive
the block icons from the plant
hierarchy” on the "Block icons"
tab.

Click “OK” to activate the
selection.

Properties - WinCC-Picture: Tank_5 ll

General  Block icons |

[¥ Derive the block icons from the plant hierarchy.:

Lpply | Cancel |
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Locations are configured as equipment properties and are used to create
partial routes. By connecting two locations a partial route is built. The
locations are created in SIMATIC Manager as equipment properties in the

PH of the S7 project.

Table 3-3: Configuring equipment properties in the PH

created on a global level

Activity Screenshot
:
1. New location types must be T e —r——s

SR L AL e

|[ < HoFirer »

=% | %8 @

according tO the planned partial FES “t"'ie“')“m""”"—"f""" Wersion | Display name Type Author
route network. For this purpose Eﬁ_ha’EE:u'rJnZT;fi';::"S =4 PE0401 01 PEDADT Equipment Property OHID
B o e P70101 01 P70 Equipment Property QHIg
go to the context menu of the PH S o P Exipren Fopwy - CHO
“ H H ” -] Productic : : :: :Z: :z :;
folder “Equipment Properties BT s b1 remws Famen by oM
under “Shared Declarations” and @ ome e | U e Equpmerd Fiopety  DHID
N ACS 01 TEOTHC Equipment Property OHIO
select the menu option: 5 ETeTER Eipront Fopoy  OHID
) o - E quipment Froperty oHIo
,,In?ert New Obj ect > Object Properties. .. Al+Return El Iﬁgxg EZ::;’;Z::;:ZSZ& g::g
w ] uipment Proper
Equipment Property | Toaa 0 e Eamepees GO
= { TEDZHE 0.1 TEO2HE Equipment Property OHIO
i TBO0ZHC 01 TBOZHC Equipment Property QHID
i TBO0ZHD 01 TBOZHD Equipment Property QHID
1 Te0Zva, 01 TEOZvE Equipment Property QHID
i TEOZVE 01 TEOZVE Equipment Property QHID
i TRONE 01 TEOZYC E quipment Property OHIO
s wipment Propert
| T O Took e oHD
] uipment Propert
Rl 0T et oo
2. This newly created location type x|
has to be processed. Assign the Algerein | Vesion |
name in Properties, here Neme: [VTARK
,,VTANK' and in addition select P — e
the option "Data type > L
o Projekt: |F|ES_DEMD
LOCATION" from the drop-down
||St Speicherort des Projekts: |D'\Prniects\HES_DEMD
For the destination tank tick the B MEEATE Mo Dt [T
L,Dest” box. Aufzshlung: | - Eiheir | |
Note that the ,Source", ,Dest" i Jomio
and ,Via“ boxes should onIy be Erstell am: 29.11.2007 10:46:37
selected if this corresponds to Zuletzt gedndert am: 29112007 10:47.03
i 1
the u.sage of the_ Iocatu_nn typel P I
Confirm the settings with “0K".
E
Ahbrechen | Hilfe
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Activity

Screenshot

Four more location types must
be created for the planned plant
extension.

Create the ,Equipment
Properties” ,V705HA, V705VA,
V705HB and V705VvB*
analogously to the previous
steps 4-5.

None of the option boxes
mentioned in step 2 will be ticked
for these four location types.

£ S1MATIC Manager - RCS_DEMO

File Edt Insert PLC View Options ‘indow Help

D@ |27 & Bl dalle %)% =il E [ % 2@
'27RCS_DEMD (Plant Yiew) -- D\Projects\RCS_DEMO
B RACS_DEMO Object name. Version | Display name Type Avthor
-] Shared Declarations 1 TERIVE 01 TEO4VE Equipment Propeity OHIO
(0 Enumerations 1 TE0VD 01 TEO4YD Equipment Propetty QHIg
Urits [TLTANK 01 TANK Equipment Property QHID
i Ei“‘c‘:l‘gre’“ Preperties | 5"y am g 01 VDI Equipment Pregery OHID
y 1 v70THB 01 V70IHE Equipment Piopery OHID
Auliary urit ]
(@] Pumpetaiion WOMVA, 01 VROTVA Equipment Froperty OHID
. 1 V70VE 01 YPOTVE Equipment Fropeily OHIO
5 1 VT0ZHA 01 YIOZHA Equipment Fropeity OHIO
1 W70ZHE 01 YIOZHE Equipment Fropeity OHIO
1 V702V 01 VO Equipment Property OHID
1 VT02B 01 VOB Equipment Property OHID
1 y70aHA 01 VAOIHA Equipment Piopeny OHID
1 y70aHE 01 VOIHE Equipment Piopeny OHID
1 y7oava 01 VIOA Equipment Piopery OHID
1 y70ave 01 V03B Equipment Piopery OHID
1 VT04HA 01 VT04HA Equipment Piopety OHID
i V70MHE 01 VP0AHE Equipment Fropeily OHIO
1 VT04VA 01 YEOAVA Equipment Fropeily OHIO
1 Tt ikl Inriti=y L L & oo
1 VTOBHA [k} VT0EHA Equipment Froperty chio
1 ¥705HB 01 VA0SHB Equipment Property chio
1 y705vA 01 VTS Equipment Property chio
1 70V 01 VAOSE Equipment Piopeny chio
=t T T EmpmET

The location for the new
destination tank must be inserted
locally in the unit folder V705"
For this purpose make the
following selection via the
context menu:

»Insert New Object >
Equipment Properties®
Assign the name “V705" also
here.

7] s1MATIC Manager - [RCS_DEMO (Plant View) -
EPFie Edi Insert PLC View Options Window Help

rojects\RCS_DEMO]

Print

Plant Hierarchy
Process Tags
Models

SIMATIC Route

Renarne

Object Properties. ..

Cantral

F2
Alt+Return

Hierarchy folder

> CFC
SFC

¥ Additional document
¥ Pickure
Report

Equipment Property

O B2 8 Bl dao%=]% B |[ < NoFiter > R A
= RCS_DEMD Object name | 48 ssignment | 0 Assigrment | Picture nan
{1 Shared Declarations M Tark5 E325WAnCC Spplikati
= Production
uilary it
Pumpstation
i s
Tankfam
=-{a) V_Tank
5701
7
702
V73
V704
" Chrk+
Copy Chrbe
Paste Crli
Delete el

This new location must be
assigned the location type
-VTANK" which has been
created globally before. For this
purpose open the context menu
and insert an "Equipment
Property":

»Insert New Object >
Equipment Property"

SIMATIC Manager - [RCS_DEMD (Plant Yiew) - D:\Project\RCS_DEMO]
&) Fie Edt Insert PLC View Options Mfindow Help

Access Pr

SIMATIC

SIMATIC

Rename

Cbject Properties. .

rokection »
Route Cortrol »
BATCH
Fz
Alt+Return

O 2% e |dhe %= & |[<oFiter > BRI
= B AC5_DEMD Object name | Symbolc name [ Tupe | siez]
(L] Shared Declarations
=] Produgtion
(] Ausiany urit
{88 Transter
Cut e
Copy ChrHeC
Faste il
Delete Del
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Activity Screenshot
6. The newly created location type X
is selected from the drop-down General |
list in the properties of the Name:
location now. D s
Click “OK" to activate the S FES-BEHD
selection. . . B
tarage location of projsct |D “ProjectyACS_DEMO
Dt type: [EocaTion " Source [ Destination [~ Via
Enumeration: I— Unit: l—
Authar: IDHID
Walue: |53
Date created: 094112008 11:31:22
Last modiied: 01841142008 11-36:45
Comment: | ;I
-]
Cancel | Help |
V11l 15.12.2008 18/42
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Due to the additional destination tank V705 another destination must be

defined in “Enumerations”.

Table 3-4: Enumeration
Activity Screenshot
; ;
1. Create a new enumeration object [ B i TS

for the destination tank “V705”
via the context menu of the
enumeration “Destination”:

«Insert New Object >
Value"

D |3 a 4 e se 2

IZ5RCS_DEMD (Plant View) - D:\Projects\RC5_DEMD

| ] < WoFirer >

B AT

=3 RCS_DEMD Object name Displayname | Value | Type Commer
=] Shared Declarations § 0 NO 0 Value
(&) Enumerstions g vt V7ot 5 Value
i = ek V702 3 Value
: ; M“' copy G v 7 Value
F Ma
CF Mo P Cerly WId & Walue
: o
¥ S0 pelete Del

Rename F2
wiliar Object Properties... Alt+Return

2. Enter the value which you get S
from the properties of the Gernral |
location "VTANK" in the Name: 70
properties now. D — v
Click “OK” to apply the value. T iE
Praoject: |HES_DE‘MEI
Storage location of project: |D'\Prniects\F|E5_DEMD
Comment: ;I
=
Cancel | Help
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3.2.2 Duplicating CFCs

CFCs required for the extension

The additional valves and the fill level sensor of the plant extension must be
created in the PH folder V705. The required charts V705, V70501, V70502,
V70503, V70504, V70506, V70507, V70510, V70513 and L70501 are
created analogously to the other unit blocks.

Table 3-5: CFC configuration

Activity Screenshot
1. From the PH folder “V704” copy
the corresponding CFCs of the
elements (V70401,...) to the PH
folder "V705". - =y

GCLOSED

16450

16450l
164

2. Rename the CFCs according to [ 7041301)
the unit ID.

3' After a” reqUIred ContrOI and BPFle Edb Insert PLC View Options Window Help
sensor elements have been D |27 & B e dalfe B & [ Hoie> EEAE
. . =2 RCS_DEMD | object name | AS Assignment | 05 Assignment | Picture nan
duplicated, the view shown on T 0 S fas
: : : : =8 Production L7050 ASHTACPU H17-8457_Pr
the I’Ight IS Obtalned n the PH 3 ﬁ“*“'ﬂf‘v:{"‘t [y70s AS4TTNCPU 417-457_Pr..
7 ” umpstation [t 70501 AS41TACPU 417-4557_Pr...
folder “V705". ?::kfam [Erv7s02 ASHIACPU N17-457_Pr...
SV Tk [Erv70s03 ASHIACPU N17-457_Pr..
- [rv70s04 ASHIPCRU N17-057_Pr..
PS701
[ 70505 AS4ITNCPU 417-8057_Pr
70508 AS4TTNCPU 417-8557_Pr
[ 70507 AS4TTNCPU 417-4057_Pr
Rv70510 ASHITACRU 417-457_Fy
Rivro513 ASHITACPU 417-4457_Py
i Tark_5 ES254WinCE Applkali.. -

Note The valves V70405 and V70407 in the PH folder V704 must be renamed
to V70420 and V70430, respectively, due to the plant change. The valves
V70404 and V70406 can be deleted from the folder as they were added
to the plant extension (V705) (V70504 and V70506).
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Engineering the material transfer

From the RC view no other SFC typical (from RC library) needs to be
created for the automatic mode. The material transfer can be executed with
the existing SFCs already. But due to the consistency of the configuration
another SFC typical instance will be created for the newly created unit. In
addition the link elements (LE) per partial route must be added in SIMATIC
Manager to achieve material compatibility. Link elements store the
information what material is actually on a partial route.

Table 3-6: Configurations for material transfer

Activity Screenshot
. [l SIMATIC Manager - [RCS_DEMO (Plant View) -- D:\Projects\RCS_DEMO]
1. Enter a new PH folder via the B ri. St ot et ot Wikt
context menu of the unit folder D80 & B ldle s B [ <voFrer> % B e
. =& RCS_DEMD | Object name | A5 Assignment | 05 Assignmert | Picture nan
“V705" . {1 Shared Declarations (Vs
. Production [EL70501 AG4TT\CPU 417-857_Pr..
,Insert New Ob Ject > Ausliary unit [@y70s ASHTACPU 4178457 Pr..
Hierar chy folder"“ : ;‘ég [@v7os01 ASHTACPU 417-0457 P
: [v7os02 AS4ITNCPU 417-8557_Pr
The folder gets the name \T’a:l;::m @V?DED] AS4ITNCPU 417-8557_Pr
P5701 @V?DEDQ ASHITNCPU 417-88557_Pr
« ” (ol V70 70505 ASHITACRU 17-857_Fy
Transfer”. VI 170506 ASHTATPU N17-57_Pr
V703 [v0507 ASHTACPU 417-48457_Py
e o510 ASHITCPU A17-8057_Pr..
E-ml P T 7t S417\CPU 417-457_Pr..
@ o @iees X ES254WinCC Applikati.. -
Copy CtrC
Faste CEry
Delete Del
2| Hierarchy folder
Print »oCRC
Plant Higrarchy plosfs
Process Tags b Additional document
Models » Picture
Report
SIMATIC Routs Control L
ER— == Equipment Properties
Ohiect Properties...  Alt+Return Equipment Property

2. To facilitate the material transfer | &GRS Z oS e e
to the destination tank, copy the MR A B
SFC ,V704_TRANS” from the R -

=7 %R @

05 Assignment

PH folder “V704 — Transfer” and
paste it to the PH folder “V705 —
Transfer”. ol
Rename the SFC duplicate to "Slﬂl
" n -1 Y703
V705 TRANS . Ewm
- (i WTd
Transfer
=2k Y705
(] w705
7] Tranafer
3. To configure the link elements, T ST TR
open the CFC “Material” in the A Y T =S il KT % Be
PH folder “RCS". O oot boctadis Tt s

5 {z] Produstion [RCS_COM ASATACPD 172457 Program'Charts

Busiliary unit
Pumpstatian
[l ACS
Tankfam
£1-[E V_Tank
PS701
w7m
W72

w703
WT04
W70
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Activity Screenshot
4, Insert the block ,RC_IF_LE"

(FB828) for each of the locations
V705VA, ..., V705HB into the
CFC.

Rename the blocks according to
the locations.

Note For more information about the configuration of valves, motors, sensors
and the special Route Control blocks (RC_IF_ROUTE, RC_IF_VALVE,...)
refer to the manual “SIMATIC Route Control > Configuring in SIMATIC
Manager”
http://support.automation.siemens.com/\WW/view/en/27002783
and to the manual ,Getting Started Route Control > Route Control
Configuration in the Automation System”
http://support.automation.siemens.com/WW/view/en/27002720
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3.2.3 Project data import with the RC Wizard
The Route Control Wizard facilitates the transfer of RC-relevant data from
SIMATIC Manager to Route Control Engineering.
In addition the Route Control Wizard assigns the IDs for the transport route
elements and links. They are inserted by it automatically at the RC blocks
in the respective CFCs.
Table 3-7: Configurations for material transfer
Activity Screenshot
1. Start the RC Wizard from x|
SIMATIC Manager via the menu Lo
O ptl On Praceed as follows:
“Options > SIMATIC Route S nion o e ol o
Contro l > - genalg:mn u: ::e ig-ﬁf‘v cunnect\unls [cléss-cuup\lng]
FO”OW the |nStruCt|0nS Data -Gsnalall.un of the Boute Control messages in FCS 7 05
synchronization is sufficient for z:e°:y;“es‘7"'°:°‘s_a“dC:”“”:°:"”B°t“}'1 -
.ps . . ek the selected actions and start the data synchronization,
the modifications which were ’
made.
™ Do nat display this step
< Back | T I Einish I Cancel | Help |
2. Finally you can check the result [x]
of the data transfer in the e e P
“leard Log"' Generation was completed with warnings =
Note the instructions with regard 37 Flots Control obests) expotes
to compilation and download of 121ags have been changedin CFC
the CFC modlflcatlonsy 72 Route Control messages were created in PCS 705 'ES25WWinCC Applikati
Compllatlon Of OS and download Do the following to D!uTILeTCElaNﬂgTEIS\DnELffecl.
und updating of the Route i G il GFE s
Control Server. e s o
4] | _'l;l
< Back Mewt» “Hisplay Log ™ Close Help
Note For more information about the Route Control Wizard and its execution
refer to the manual “Getting Started Route Control > Route Control
Wizard”
http://support.automation.siemens.com/\WW/view/en/27002720
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3.24

Loading the project modifications

Automation System

Following the engineering of the CFCs and the data import through the RC
Wizard the project modifications must be made known to the automation
system.

Compile and download the S7 user program into the automation system.
Proceed as usual but note the selected options and change them if
necessary.

For transferring the configuration modifications made it is sufficient to
perform a delta download. A CPU stop of the AS is not necessary here.
Modifications can be entered ,online“.

In the case of an entire download of an AS make sure that all routes in
which the AS is involved are deactivated.

Operator Station

Note

After the S7 program has been downloaded to the automation system, the
Operator Station must get the new data as well.

The OS compilation is performed from out of the SIMATIC Manager.
Proceed as usual but note the selected options and change them if
necessary.

For information about delta download/entire download refer to the manual
"Engineering System > Compiling and downloading"

http://support.automation.siemens.com/\WW/view/en/27002802

and to the manual ,,Operator Station > Downloading and Activating a
Project”

http://support.automation.siemens.com/\WW/view/en/27002758

Vi1i
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3.25

Configuring in RC Engineering
In Route Control Engineering mode tables, partial routes and
materials/material successors are configured.

The imported data of the RC Wizard from the S7 project are used in Route
Control Engineering to implement the plant extension.

Mode table in RC Engineering

Mode tables contain all partial routes which exist in the material transport
network. Each partial route is assigned to a mode table.

To be complete the existing mode table must be extended by the new
partial routes.

Partial routes in RC Engineering

Partial routes are the smallest sections of a route network (e.g. pipelines) in
the sense of route control. The task of the route control is to set routes and
transport materials on them. The partial routes get elements assigned to
them.

A total route request is calculated via the RC Server in runtime. The RC
Server uses an algorithm for this to find the shortest possible route through
the plant network. The configured partial routes are combined with each
other in a suitable way for this.

Vi1i
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Extending the mode table by new partial routes

Table 3-8: Creating new partial routes

Activity Screenshot

1. In Route Control Engineering the
material transport routes must be
configured with the respective
elements.

P

e Cr
E S0k & > a3W wn

2. To add a new partial route, go to | [Eren= (5 Tt
the context menu of the mode S
table and select the menu option:
“Add partial route”

Particlrowe | D | Surce [ v
+2P70101 - V7D1HA 48 Production/PS701/P70101
~P70102 -- V70 1HE 49 Production/PS701/P70102
“THO1HA -- TAO0ZHA 18 Productionuxiliary unit/ TEO1HA
T601HE -- TEDZHE 21 Production/Auxiliary unit/ TE01HE
TEOIHC -- TeOZHT 24 Production/Auxiiary unit/ TEO1HC
+ T601HD -- TeOZHD 28 Production/Auxiiary unit/ TEO1HD
LOTE0IWA - TEOLHA | 32 Production/duiiary unit/TEOLVA
TEOIWA - TEOLYE | 17 Production/duxiiary unit/TE0LVA
“T&O1WE -- TED1HE 37 ProductionfAuxiiary unit/TEDLVE
“TRO1WE -- TE01WC Production/auxiiary unit/ TEDLYE
“TRO1WC - TEOLHC 38 Production/Awxiiary unitj TEO1VC
~TRO1WC - TROLVD Production/Auxiliary unit/ TEO1YC
“TA01YD -- TEOLHD 36 Production/Auxiliary unit/ TEO1YD
“T6O2HA -- TAO03HA 1 Production/Auxiliary unit/ TE0ZHA
#+ T60ZHE -- TE03HE 22 production/Auxiliary unit/ TE0ZHE
++T60ZHE - TE03HC 25 | Production/Ausiiary unit/ TE0ZHC
LTEOZHD - TEO3HD | 28 Production/fuiiary unit/TE0ZHD
LTe02vA—Te02HA | 33 Production/ouiiary unit/TE02VA
Production/Auxdiiary unt/TE02VA
Production/usiiary unit/TEDZVE
Production/usiiary unit/TEDZVE
Production/Ausiliary unitTE02YC
Production/iusiliary unit TE02YC
~T6O02YD -- TE0ZHD 41 Production/Auxiliary unit/ TEOZYD
+TROSHA - TE04HA 20 Production Ausiiiary unit/TEO3HA
4+ T603HB - TE04HE 23 | Production/Auxiiiary unit TE0GHE
4 TEO3HE - TE0SHC 26 | Production/Ausiiary unit/ TE0SHC
LTG03HD - T04HD | 30 Production/fuiiary unit/TEOSHD
LOTG03MA-TEO3HA | 34 Production/ouiiary unit/TEOIVA
TeQaWA- TEDSVE | L1 ProductionfAuxilary unlt/TE03VA
~T&RO3WE -- TEO3HE 42 ProductionfAuxiiary unit/ TEO3VE
++- THOSWE -- TEOZYC 1 Production/auxiiiary unit/ TEO3VE

i

4
=
1
]
2
=
4
ol
1
2
2
&
2B EHRREE 0B uY

“TROZVE -- TEOZHE E

4
@
&
5
2
&
4
@
z
5
2
3
= @

“TROZYC - TEOZHC 4

H
=
=
5]
2
E
5
a
=
B
=
5]
=&

XERLR

BoA

Iwetts anew obiject,

3. At ,Name* enter the name of the =
partial route. eetuoe|
From the drop-down lists of e i
source and destination select the Py  —
required location of the partial Efdrectinsl C
route. _L; ::‘::s | Production/Ausiiary unit A/ 705, ][
Click “OK” to apply your settings. Vatant [fe Locsien SIF
Destination:
~Comment
conce b
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Activity

Screenshot

4, After the partial routes have been
defined, route elements (valves,
sensors,...) are assigned to
every partial route.

——

[T T

5. For this purpose select a partial
route from the mode table. Use
drag & drop to drag the
respective element from one of
the “... elements” folders to the
list of the “Elements” tab of the
partial route.

| Transferly7osv - v7osvA

== TEO4VD - T604HD
=< TANK - TEOLVA
K - TOZVA
MK - TBO3VA
< TANK - Te04va
01HA = Y701YA
01HA - ¥P02HA
01HE - Y701¥6
- Y701HE - Y702HE
014 - Y701V
0144 - YTANK
0ZHA = Y702YA
0ZHA - WP03HA
02HE - Y702V
02HE -- Y703HE
02 - Y702V
0\A - YTANK
03HA - Y703VA
03HA — P04HA
03HE - Y703V
03HE -- Y704HE
03VA - Y70V
03 - YTANK
04HA =~ R A
(4HA — VPR
04HA - Y70SHA
< UT04HE - RK B
04HB - Y704V
(4HE -- Y705HE
042, - Y704
L UTO4YA - YTANK
05HA = Y70SVA
0SHE -- Y70SWE
e YOSV - YTANK
== YF0SYE - WIOSVA

150 P05YB — VFOSYA *

2| Funktionen | Elemente

c
g
ERe
Element Typ r s | 8|55
o2&
5%
a|2| A
o023t
4705 /V70S02IRC_Y CE 52 ASHT d? a
705 /VTOS03RC_Y CE 53 ASHT df
ma oS v7Os10/RC_Y CE 49 AS417 d7 a
— L le | calesaz [ | ]]
=l

F Driicken Sie F1 um Hilfe 2u erhalten

6. A window opens automatically
where you have to enter the
mode level for controlling the
element. You can revise them
later, if necessary, via the
"Modes" tab.

To configure the elements on the
partial routes proceed according
to the following control tables.

x

Control element  Interconnected element |

—General
Mode:

Control
Passive usage:

Monitor idle skake:

|cLOSED =l
r
~

—Pulse time [s]

oM: o= aM:
OFF: o = OFF:

Delay kime [s]
-
o=

Cancel I Help |

Vi1i 15.12.2008
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Control tables

The following control tables contain all route elements of the partial route
which must be configured. The elements shall be controlled in the individual
mode levels as shown in the following tables.

The symbols which are contained in the control tables are defined as

follows:
Table 3-9
Symbol Description
a Activation
d Deactivation
? Check
a? Check for activation
d? Check for deactivation
2 Delay time Off

Required partial routes
Control table of the partial route V704HA-V705HA
Table 3-10: Partial route V704HA - V705HA

Element Initial Set Pump Open Open | Source | Dest.

positio path on source | destin. not not full
n n empty

CE_V70320 d?

CE_V70402 d?

CE_V70420 d? a

CE_V70502 d?

LE_V704HA

Control table of the partial route V705HA-V705VA
Table 3-11: Partial route V705HA - V705VA

Element Initial Set Pump Open Open | Source | Dest.

positio path on source | destin. not not full
n empty

CE_V70420 d?

CE_V70501 d?

CE_V70502 d? a

CE_V70510 d?

CE_V70504 d?

CE_V70505 d?

LE_V705HA
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Control table of the partial route V705VA - VTANK
Table 3-12: Partial route V705VA - VTANK
Element Initial Set Pump Open Open Source Dest.
positio path on source | destin. not not full
n empty
CE_V70501 d? a
CE_V70502 d?
CE_V70510 d?
SE_L70501-RC- d?
SE-HL
PE_L70501-RC- 2
Level
LE_V705VA
Control table of the partial route V704HB - V705HB
Table 3-13: Partial route V704HB - V705HB
Element Initial Set Pump Open Open Source Dest.
positio path on source | destin. not not full
n empty
CE_V70330 d?
CE_V70403 d?
CE_V70430 d? a
CE_V70503 d?
LE_V704HB
Control table of the partial route V705HB-V705VB
Table 3-14: Partial route V705HB - V705VB
Element Initial Set Pump Open Open | Source | Dest.
positio path on source | destin. not not full
n empty
CE_V70430 d?
CE_V70503 d? a
CE_V70510 d?
CE_V70513 d?
CE_V70506 d?
CE_V70507 d?
LE_V705HA
Control table of the partial route V705VB - V705VA
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Table 3-15: Partial route V705VB - V705VA

Element Initial Set Pump Open Open | Source | Dest.

positio path on source | destin. not not full
n empty

CE_V70501 d?

CE_V70502 d? a

CE_V70503 d?

CE_V70510 d? a

LE_V705VB

Loading and updating the Route Control Server

The Route Control Server determines a suitable path from source to
destination based on the configured partial routes and loads this
information to the automation system.

Start the runtime of the OS project beforehand.

Table 3-16: Creating new partial routes

Activity Screenshot

1. Start the server via the start
menu:

"Start > SIMATIC > Route
Control > Server"

The server is shown as an icon
in the task bar now.

2. Go to RC Engineering and select | BeiimrEEESs ]
H . i~ Sourc:
the menu Optlon' Path: D:4ProjectsRCS_DEMOMGIobaMRCS res. mdb
"Options > Download to Fisjectname:  RCS DEM
server"
. « ” i~ Destination
Then click the “Start” button. S -
RC application [standby] ‘Mat configured!*

LCancel | Help I
; [SIMATIC Route Control Center [RCSDEMOD\ES25] -Allvoutes |
3. Open the RC Center via the start |
menu: R slel@l of b njv] 8] &) &
J (10 [Masteras [ Punction. .. [ Made table [ Material
"Start > SIMATIC > Route 05_TRANS/ROUTE 001 AS4LT 1) <No material>
n 704704 _TRANS/ROUTE 005 AS4LT (5) <Na material>
Contr01 > Center ’ W Y703/v703_TRANS/ROLTE 004 AS417 ) <Na material>
W /702/V702_TRANS/ROUTE 003 AS4LT (3} - <Mo material >
From the menu bar SeleCt the W ¥701)/v701_TRANS/ROUTE 010 ASHLT {10y - Mat_B
icon “Show server status". ol
Functions [ Elements | Partialroutes
Element name AS | Mo | Opersting Feedback

No elements assigned ta this route 003,
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Activity Screenshot
4. | Click *Update” to transfer the
new RC project data to the RC
— Status
Server.
|'%§ I ALCTIYE [Mew configuration data available]
MHew configuration - please update,
— Project Data
Project name: | RES DEMO
Time stamp: | 16,09 20084 16:29.16
RC application [zerver]; | ESZ5
R application [standby]: |
— Server
Update | Activate | Restart |
w |
5. | The RC Server has been loaded
and updated with the new project it
data now.
Push “Close” to close the window | % | ACTIVE
while the RC Server process
continues in the background.
— Project Data
Project narme: | RES DEMO
Time stamp: | 24 19.200840%:42: 26
RLC application [server]: | ESZ2h
RLC application [standby]: |
— Server
Update | Activate | Bestart |

Help |
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3.3 Materials in RC Engineering

Certain materials must not follow each other or be transported on the same
route in many parts of industry. Therefore route control provides the option
to engineer material compatibility (material successors). The information
what material is being transferred along what partial route is temporarily
stored during runtime in a link element (LE) which is interconnected on the
partial route. With this information the route control checks whether or not
the partial route may be used for the next material transport with the next
material (interlocking by means of material).

Figure 3-3: Engineering material compatibility in RC Engineering

#{*SIMATIC Route Control Engineering - [D:Projects’\RCS_DEMOYRCS_DEMO.s7p]
%Datei Bearbeiten  Ansicht | Extras Fenster  Hilfe

=& % 2 X | Enstelungen ’ k? |
I@ Projekteinstellungen Datenbank kamprimieren en
-{z2] einstellungen Server laden Strg+L
=-&R RCS_DEMO
E| AS417 Weg prifen Sk
EI Steuerelemente Konsistenz priifen Strg+k
([ sensorelemente
i[B0) Parameterelemen  CSW Export | Import »
-{=] verbindungselerne
Eﬂ ‘Wege Material Material projektisren, .. Strg+HM
; Materialfolgen projektieren. .. Strg+F
""" ? S7-Yerbindungen  gupbgle, ., Strg+ gen el J
#l-(¥] Anlagenpurkte anwenderschlissel,,,  Strg+a
[#-{#8] Furktionskataloge
{1 Furktionskennungen
-0 Typen
[ 4+ w705v8 - v7OSYA v| & Transferly70svE - v70SwA
v TEOA - TEO4VE B | Elemente |
+47 TEO4YE - TEO4HB T T T
Note For more information about Route Control Engineering and the

engineering of material successors refer to the manual “Getting Started
Route Control > Materials and material successors”

http://support.automation.siemens.com/\WW/view/en/27002720
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3.4 System management

With regard to material transport the OS provides several options of starting
or controlling a route. The material transport can be routed via the RC
faceplate, the SFC faceplate or the RC Center.

Figure 3-4: Runtime view of the plant extension with SFC faceplate opened
ﬂ ﬁ 25/09/08 09:29:15.984 0 PERFMON:Free Megabytes on C: is low El @

[ oo [ (W[ T[] vren T TWI[T][0]] [TTTTI[ | [TTTTI[
| [TTTTIE] | [TTTTIE | IIIII\IEISIEMENS
| [TTTTI[] [TTTTIE | [TTTTIE
| [TTTTIE ] [TTTTIE ] [TTTTI[C]&E oo

] V70507 05UNIT]
I [ [
V7051705_TRANSRC_TRANS
[ [ I T 1

¥705/¥705_TRANS/ROUTE

] N [ [N [
+ % _TRANS,
11T Talda = [oreparoavouss =]
» Fun [# [run Il [TiTandC =]
4 MenUeL | \ ERNNNE
¥ MANUAL| 2] St M| Hod  |WM Fiesume [ Command output
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SFC faceplate

With a sequential control which is created in SFC Editor both discontinuous
and continuous modes of operating plants can be implemented. The SFC
faceplate permits to trigger and/or interrupt this sequential control in WinCC
Runtime.

Figure 3-5: SFC dialog for transport route control
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The locations which have been configured before can be displayed in the
lower drop-down lists to be considered for the route selection. The settings
tell the system what source tank is emptied, what destination tank is filled
and via what pump the material flow shall take place.

The material transport is controlled via the buttons. Switching from manual
operation to automatic mode is also possible.
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RC Center

The RC Center provides information about the transport route and the route
elements contained in it and about control options.

In addition the RC Server can be selected and updated from here.

Figure 3-6: Route Control Center
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The upper part of the RCC window shows the information about a route.
The lower part shows the respective route elements.

In addition three tabs can be selected in the lower part:
e “Functions” tab
Displays the element control in the different mode levels.
e “Elements” tab
Displays the setpoint and actual positions of the respective elements.
e “Partial routes” tab

Displays all partial routes of a route.
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RC faceplate

Figure 3-7

Note

The RC faceplate facilitates the control of the transport routes as well.

I.J.!!“ ROUTE CONTROL MASTER MODUL: Controls One Master RDI.E

E RoutelD: 1

Source:
Destination:

LR

In the manual mode there is the option to request, start, stop, finish and
continue a route.

The overview shows the source and destination locations and the
intermediate locations through which the material transport is executed.
However these locations cannot be changed in the RC faceplate.

The mode levels displayed in the lower part tell whether the mode fulfils the
defined behaviour.

For more information about the RC faceplate and its display and control
elements refer to the manual “SIMATIC Route Control > Operator Control
and Monitoring”

http://support.automation.siemens.com/\WW/view/en/27002783
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Overview Tankfarm

Figure 3-8: Runtime view of the Tankfarm plant
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The entire plant should be in automatic mode. Thus the RC will open or
activate the elements required for route selection, such as valves and
motors, as soon as this is required. For this purpose the automatic mode
switch must be set to “Auto”.
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4 Benefits
41.1 Engineering

SIMATIC Route Control is fully integrated in SIMATIC PCS 7 and can be
adapted easily to the existing plant size.

The possibility of using templates of model charts (CFC) and model blocks
(SFC) saves time needed for creating customized charts and blocks and
helps avoiding engineering errors. Thus control and sensor elements can
be added fast.

The engineering costs can be cut through simplified modelling and
engineering as the unit can be mapped directly to the Plant Hierarchy,
locations and patrtial routes.

4.1.2 Operation/maintenance
The operator can continuously monitor the operation thanks to the
operation and monitoring supports provided by SFC, RC Center and the
RC faceplate and quickly and safely respond and manipulate the process if
required.
If maintenance must be carried out, all running route transfers will be
finished and at the same time the start of new material transfers will be
halted until the maintenance is completed.

4.1.3 User of the system
The specific requirements for the plant extension can be integrated into the
existing project fast and clearly.
Engineering changes can be applied “online”, i.e. during runtime without
having to stop the process ("delta download”).
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5 Appendix and List of Further Literature
51 Glossary

Location (also node)

Locations are the start, intermediate (via) and end locations of partial routes

or routes. Each location is an instance of a location type. Locations are

configured in SIMATIC Manager as equipment properties of units and

imported to Route Control Engineering for the creation of partial routes.
Element

Interface block from the Route Control library for the connection of process

blocks. The names of these interface blocks start with RC_IF_. In Route

Control Engineering elements are inserted in partial routes. Here it is

configured how the element is controlled in the various mode levels.
Equipment Properties

The TH folder "Equipment Properties” in "Global Declarations" of the
PCS 7-Projekts contains all node-types.

All nodes will engineered as "Equipment Property" in the respective unit of
the SIMATIC Manager.

Mode table

A mode table comprises up to 32 modes or mode levels grouping levels
which belong together under a process point of view.

Example: Brewery / brewing room (mode table)
¢ Initial position (mode level)

¢ Open transport valves (mode level)

e Switch on pump (mode level)

e Open source valve (mode level)

Model levels

The elements of a route or partial route need not be activated or
deactivated all together but they can be installed in up to 32 groups, the so-
called mode levels, and controlled differently.

It is the responsibility of the user program to link the individual mode levels
in a suitable way.

Examples:
o If “initial position is reached”,
¢ then “open transport valves”

o if “transport valves are open”
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e then “switch on pump”

“Initial position is reached” means in this case that the output parameter
value QMODE of RC_IF_ROUTE linked with the bit of the mode level via
an “OR” must be 1.

“Open transport valves” means that the bit of the mode level for the input
parameter MODE at RC_IF_ROUTE must be set to 1.

Location
Location

Material compatibility

The pipelines of industrial plants may be used for transporting different
materials. Since these materials show various degrees of compatibility
among each other, material successors are determined in RC to ensure
material compatibility.

RC
Route Control

Sensor element

A sensor element SE is an object which feeds back a value from the
process and indicates whether an expected actual value corresponds to the
current actual value. SEs are not controlled.

Example: Limit switch, flow meter,...

Server
(here Route Control Server)
Own computer or also redundant computer pair for the processing of route
gueries from the Route Control automation systems and as a link between
these and the clients (Route Control Center).

SFC

SFC stands for “Sequential Function Chart” (sequential control).

Typical applications of sequential control systems involve processes and
plants with discontinuous characteristics. Sequential control can also be
used for continuous processes and plants, for example, for approaching
and withdrawing movements, operating point changes, and state changes
due to faults.

Control element

A control element (CE) is an object which can be controlled and which can
also feed back a value.

Example: Motor, valve,...
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Partial route

Partial routes are the individual sections of a route. They are defined by the
source and destination locations. When partial routes are engineered
elements are inserted in them. All partial routes together form the route
network from which the search algorithm selects certain partial routes and
combines them to form routes.

Link element

Route

A link element (LE) is an object which represents a material in a transport
medium, e.g. pipeline or conveyor belt.

A route always consists of 1 to n partial routes. The partial routes are
selected during runtime. The route comprises all elements which are used
on its partial routes and it stretches from the source to the destination of the
material transport. In Route Control engineering only partial routes are
configured. A total route is generated during runtime only when a route is
requested stretching from the source to the destination of the material
transport.

Route element

A route element can be, for instance, control, sensor, link or parameter
elements which are part of a partial route.
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52 Literature

Bibliographic references
Table 5-1

Topic Title

/1/ | Route Control Prozessleitsystem PCS 7 Route Control V7.0 SP1

/2] | Route Control Prozessleitsystem PCS 7 V7.0.1 Getting Started
Route Control

Internet links

Table 5-2
Topic Title
/1/ | Siemens A&D http://support.automation.siemens.com
Customer
Support
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