
Integration of an analysis and
data‐management system
Plant modernisation with

ABC IT Systems

March 6, 2017 Copyright by ABC IT GmbH  1



2

Ethernet Sinec H1

Machine Network

Current Condition
• Simatic S5 PLC Systems

– WF470 operating terminal
– Interbus‐S
– IP, WF, digital IOs
– STEP 5 programming

• Sinec H1 bus system
• Gracis control system

– Siemens PC with Flex‐OS operating system
– CP1143 (H1 activation) or similar ISA bus

FlexOS PCs

WF470 Terminals

Interbus‐S

STEP 5
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Ethernet Sinec H1

Machine Network

Current Condition ‐ Assessment

FlexOS PCs

WF470 Terminals

Interbus‐S

STEP 5

• The integration of an analysis and data‐management system is not 
possible with the existing infrastructure.

• All components used here are out of date, they are being discontinued
and spares are only difficult or even impossible to procure.
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ABC retrofit ‐ concept
 The ABC retrofit concept constitutes the basis for the

expansion and modernisation of Simatic S5 system
controls.

 The costs for the individual modernisation and conversion
phases may be precisely specified (cost control).

 Systems will be modernised according to the state‐of‐the‐
art over a planned period of time (planning reliability).

 No additional system downtimes during the individual
phases of modernisation.
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Ethernet TCP/IP

Ethernet Sinec H1

Office/Database Network

1. Integration of an analysis and data‐
management system

ABC‐DServer

Data collector

ADM Server

ADM Clients

Machine Network

• Data collector with Simatic S5 PLC system
• ABC device server (ABC‐DServer)
• Analysis and data‐management server (ADM server)
• Analysis and data‐management clients (ADM client)
• SAP integration
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Step 1.1

Data collector

• Data collector with Simatic S5 PLC system
– Simatic S5 rack (from spare parts)
– ABC‐X‐CPU (new)
– CP143 (Sinec H1) (from spare parts)
– Expansion of the connection project in the

individual cells
– No program customisations necessary
– Data points must be known

Machine Network

Ethernet Sinec H1
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Ethernet TCP/IP

Ethernet Sinec H1

Step 1.2
ABC‐DServer

Data collector

• ABC device server (ABC‐DServer)
– Central data acquisition from the data collector via ABC‐X‐CPU 

and Ethernet TCP/IP.
– Data is written into an SQL database (e.g. Oracle) for further

processing.
– The server is installed on a Windows XP/ Windows 7 or

Windows Server system and started as a service.
– The connection parameters are set in the database. No

additional tools are required to set the parameters.

Office/Database Network

Machine Network
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Ethernet TCP/IP

Ethernet Sinec H1

Office/Database Network

Step 1.3

Data collector

• Analysis and data‐management server (ADM 
server)

– The interface with data display and evaluations realised in 
accordance with the customer´s requirements.

– The server is installed on a Windows XP/ Windows 7 or
Windows Server system and started as a service.

– Network access to the SQL database (ODBC) and office
network (clients) required.

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IP

Ethernet Sinec H1

Office/Database Network

Step 1.4

Data collector

• Analysis and data‐management clients
(ADM Client)

– Clients access the ADM server via a Web browser (e.g. 
Internet Explorer). No additional installation of
programs on clients necessary.

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IP

Ethernet Sinec H1

Office/Database Network

Step 1.5

Data collector

• SAP integration
– SAP directly accesses the SQL database and the data

provided by the ABC server.

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IPOffice/Database Network

2. Modernisation control level

Ethernet TCP/IP

ABC‐DServer

ADM Server

ADM Clients

WinCC control system

WinCC flexible 
operator panels

• Simatic S5 PLC system with ABC‐X‐CPU
• Twisted‐pair cabling also used for TCP/IP
• Programming with STEP 5 via Ethernet TCP/IP
• Programming with STEP 7 via Ethernet TCP/IP
• Siemens WinCC control system
• Siemens WinCC Flexible operator panels
• Benefits: all conversions possess fault‐back 

strategies. Before a sytem is substituted, it will 
run for a time in parallel to the existing system
and will only be activated after successful
testing.

• Benefit: unplanned downtimes will not occur
during the conversion phases.

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 2.1

Ethernet TCP/IP

• Simatic S5 PLC system with
ABC‐X‐CPU

• Twisted‐pair cabling also used
for TCP/IP

Date collector

Ethernet Sinec H1

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 2.2

Ethernet TCP/IP

• Programming with STEP5 via Ethernet 
TCP/IP

• Data‐collection communications via 
Ethernet TCP/IP

• S5<‐>S5 communication to be converted
from H1 to TCP/IP

• Benefit: during the conversion, H1 and
TCP/IP communications run in parallel.

Data collector

Ethernet Sinec H1

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 2.3

Ethernet TCP/IP

• Simatic S5 PlC system data collector
will be completely phased out and
returned to spare parts stocks.

• ABC‐DServer communicates
directly with the control level.

Ethernet Sinec H1

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 2.4

Ethernet TCP/IP

• Simatic STEP7 programming of ABC‐X‐CPU in 
mixed operations (expansions, communications
interface,…)

• Siemens WinCC control system with
communication via Ethernet TCP/IP.

• Benefit: WinCC access to ABC‐X‐CPU using
standard S7 drivers.

• Benefit: parallel set‐up and operation with the
new control system being taken into operation
over an overlapping period of time.

Ethernet Sinec H1

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 2.5

Ethernet TCP/IP

• Phasing out of the old control
system

• Phasing out of the Sinec H1 bus

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 2.6

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server• Siemens WinCC Flexible operator panel
(OP) with communications via Ethernet 
TCP/IP.

• Benefit: WinCC Flexible access to ABC‐
X‐CPU using standard S7 drivers.

• Benefit: parallel set‐up and operation
with the new operator panel being
taken into operation over an 
overlapping period of time.

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 2.7

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server

• Phasing out of the WF470 operator
terminal

• Phasing out of the WF470 in S5 
rack and STEP5 programming code

Machine Network
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Ethernet TCP/IPOffice/Database Network

3. Modernisation field bus level

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server• Replacement of the Interbus‐S activation with ABC‐X‐
CPU extension for Profibus‐DP

• Replacement of decentral Interbus‐S I/O components
with, for example, Profibus DP with Siemens ET200

• Replacement of central I/O components with Profibus 
DP with Siemens ET200

• Replacement of the Siemens S5‐WF/IP component
groups with intelligent Profibus‐DP components

Machine Network
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Ethernet TCP/IPOffice/Database Network

Step 3.1

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server

Machine Network

• Adaptation of ABC extension to ABC‐X‐CPU (e.g. 
Profibus‐DP master)

• Creation of the Profibus‐DP configuration
• Execution of STEP5 program customisations
• Taking into operation
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Ethernet TCP/IPOffice/Database Network

Step 3.2

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server

Machine Network

• Replacement of decentral Interbus‐S I/O components
with, for example, Profibus DP with Siemens ET200

• Taking into operation
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Ethernet TCP/IPOffice/Database Network

Step 3.3

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server

Machine Network

• Replacement of central I/O components with
Profibus‐DP with Siemens ET200

• Replacement of Simatic S5‐WF/IP component
groups with intelligent Profibus‐DP components

• Taking into operation
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Ethernet TCP/IPOffice/Database Network

4. Modernisation
Simatic – S5 rack

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server

Machine Network

• All Simatic S5 rack components
realised decentrally via Profibus‐DPs

• Only ABC‐X‐CPU is contained in the
Simatic S5 rack (prerequisite for
substitution)

• ABC‐X‐CPU with Profibus‐DP extension
is integrated into a compact housing

• Benefit: already validated hardware
and software

• Benefit: no new taking into operation
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Ethernet TCP/IPOffice/Database Network

5. Modernisation
STEP 5 ‐ software

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server

Machine Network

• ABC‐X‐CPU is able to handle STEP5 and
STEP7 code at the same time

• This means simple conversion, reliable
taking into operation and no downtimes

• Engineering tools are STEP5 and STEP7 by
Siemens

• Benefit: program code tests also possible
during short downtimes

• Benefit: no conversion measures required
in the system during the modernisation of
the software.
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Ethernet TCP/IPOffice/Database Network

6. Modernisation implemented in 
hardware and software

Ethernet TCP/IP

ADM Clients

ABC‐DServer

ADM Server

Machine Network
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ABC scope of performance
 System expanded by an analysis and data‐management system

 ABC IT will assume the handling of the entire project
 Modernisation of the Simatic S5 controls

 The expansion and modernisation periods and times will be defined by
the customer

 ABC IT will carry out the planning and realisation while accompanying the
customer during the modernisation – if desired

 ABC IT will work with the system builder / system integrator associated
with the customer – if desired

 ABC IT will assume the entire handling of the modernisation process – if
desired
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Cost example

step 1  step 2 step 3 step 4 system
acceptance plant shutdown

Simatic S7 90.000,00 2.700.000,00 0,00 0,00 310.000 1.400.000,00

ABC X‐CPU‐2 m57 50.000,00 1.000.000,00 500.000,00 40.000,00 200.000,00 0,00

Total Costs S7 90.000,00 2.790.000,00 2.790.000,00 2.790.000,00 3.100.000,00 4.500.000,00

Total Costs X 50.000,00 1.050.000,00 1.550.000,00 1.590.000,00 1.790.000,00 1.790.000,00

0,00

500.000,00

1.000.000,00

1.500.000,00

2.000.000,00

2.500.000,00

3.000.000,00

3.500.000,00

4.000.000,00

4.500.000,00

5.000.000,00

0,00

500.000,00

1.000.000,00

1.500.000,00

2.000.000,00

2.500.000,00

3.000.000,00

Retrofit variant 3

Simatic S7 ABC X‐CPU‐2 m57 Total Costs S7 Total Costs X
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