
Redundancy has always been a polemic issue on conventional
control systems. Foundation Fieldbus changed the way a control
system is built, but redundancy is still important for several critical
applications. Foundation Fieldbus Systems offer a lot of redundancy
options to improve the reliability of the system.
The conventional control systems depend too much on their cards,
either for I/O connection or for control. The redundancy issue was
brought to light, due to the fact that these cards could not be
trusted for continuous operation like a field, improving in this way
the availability of the system.
With Foundation Fieldbus technology, a great part of the work can
be transferred to the field devices, such as our transmitters and valve
positioners. The field devices are known for their reliability and
capacity to withstand critical conditions. The field devices can be
configured to perform control, calculations, totalization and many
other functions that could only be done in the DCS or in the PLCs.
Therefore using Foundation Fieldbus we can have a great
percentage of the control functions being done in the field devices,
and we can also multidrop up to 16 devices in a pair of wires. Using
Foundation Fieldbus we will have a reduction in the amount of I/O
cards as well a simplification in the controller cards, simplifying a
lot of the required redundancy.
SYSTEM302 was designed with Foundation Fieldbus technology
in its core, taking all of the benefits of Foundation Fieldbus, not only
on the Field Device level, but also on the host level. SYSTEM302
was designed as a complete control system, offering options to all
customers, from the customer that like to have all of his control in
the field devices to the customer that wants to keep his control
centralized.
Because of this we offer all redundancy options that conventional
systems offer, but with one big difference, the simplicity. The
redundancy does not affect the stability and the ease-of-use of the
SYSTEM302.
Redundancy in SYSTEM302 is done transparently.  It covers all parts
of SYSTEM302: the operator workstations, our Foundation Fieldbus
HSE network, our linking devices, interface and cable.
Although a true Fieldbus System like SYSTEM302 would not
necessarily need all of this redundancy, we have gone a step further
to give all customers total assurance of safety and availability, no
matter whether you use our system as a field control system, a
DCS or a PLC.
More features are constantly being added to the SYSTEM302.
Contact us for updated information and discussions about your needs.
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Glossary
Foundation Fieldbus -  A digital, two-way, multi-drop communication
link among intelligent measurement and control devices. It serves
as a Local Area Network (LAN) for advanced process control,
remote input/output and high-speed factory automation
applications. It is designed to be compatible with the officially
sanctioned SP50 standards project of the ISA and the
specifications of the IEC.

Fieldbus Foundation -  The Fieldbus Foundation is a consortium
of leading controls and instrumentation suppliers throughout
the world. Its purpose is to accelerate development and
acceptance of a single, open, interoperable fieldbus
specification, as well as hardware and software technology for
companies that wish to implement it in their automation products.

H1 - The term used to describe a fieldbus network operating at
31.25 kbit/second.

HSE - High Speed Ethernet is the Fieldbus Foundation's
backbone network running at 100 Mbit/second.

DD - A Device Description provides an extended description of
each object in the Virtual Field Device (VFD), and includes
information needed for a control system or host to understand
the meaning of data in the VFD.

Link Active Scheduler (LAS) -  Is a deterministic, centralized
bus scheduler that maintains a list of transmission times for all
data buffers in all devices that need to be cyclically transmitted.
Only one Link Master (LM) device on an H1 fieldbus Link can be
functioning as that link's LAS.

Linking Device -  A device used to interconnect H1 fieldbus
segments to High Speed Ethernet (HSE) to create a larger
network.

Master Backup -  A field device containing Link Active Scheduler
(LAS) functionality that can control communications on an H1
fieldbus Link.

Schedule -  Define when Function Blocks execute and when
data and status is published on the bus.

DCS - Distributed Control System

OPC - OLE for Process Control

OLE - Object Linking and Embedding



Power Supply Subsystem Redundancy:
Smar´s Power Supply Subsystem redundancy was designed to
provide automatic and bumpless switchover in the event of any
failure. The power supply subsystem can be made redundant just
by adding a second one. Again no spare parts are required, since
there is no special part number for redundancy.
In the event of one power supply failure, the backup will take
over instantaneously, and a failure signal will be sent to the control
system, triggering failure alarms.

Cable Reliability:
One of the biggest concerns about Foundation Fieldbus systems
is cable reliability.
Smar has been thinking about this and came up with special
installations to improve cable reliability and plant availability.
The Fault Isolation installation divides each H1 network in several
segments, where each segment will contain one control loop.
With such installation, we can have a Fieldbus H1 network with
up to 16 devices, and still meet the requirements of only one loop
failure on a cable break. The Fault Isolation installation can be
done with Smar´s Foundation Fieldbus Power Supply Subsystem.
Allowing you to have the benefits of Foundation Fieldbus
multidrop, with the same reliability of 1 device per pair of cable
as in the legacy DCS.
Another Special installation using Smar´s Foundation Fieldbus
Power Supply Subsystem is the ring on H1 network, where
everything will still run even when the cable breaks.

If you are interested in this, contact us and ask for details about
Smar´s SYSTEM302.

Workstation Redundancy:
Multiple operator workstations are used in SYSTEM302, where
each workstation watches the entire plant. The loss of one
workstation will not cause any loss of plant visualization or operation.
A Redundant database server will assure that no historical data will
be lost in the event that one server goes down.

HSE Redundancy:
The Foundation Fieldbus HSE network in SYSTEM302 is a data
highway for communication between the DFI302 linking devices
and the operator workstations, as well as a control network
allowing communications between several different controllers.
Therefore, depending on how critical your process is, HSE network
redundancy is essential. SYSTEM302´s HSE media redundancy is
done by duplicating the switches and cables, without adding any
special redundancy controller. But HSE redundancy does not stop
at media redundancy. The main advantage of HSE over other
Ethernet solutions is that HSE has built-in redundancy management,
not only Media redundancy but HSE supports Devices and port
redundancy too. HSE itself handles all the diagnostics and
switchover of the redundant devices connected to it. This type of
redundancy will guarantee reliability, but will still keep the installation
simple and cost effective, without any need for special spare parts.

Linking Device Redundancy:
The Linking device redundancy is probably the most important
reliability factor in the plant. With redundant linking devices we have
two independent paths from the operator interface to the plant
floor. Failure in a linking device or cable will not cause any loss of
visualization of the Plant.
As a linking device, the DFI302 is responsible for scheduling the
communication between all Foundation Fieldbus devices in your
plant. By making it redundant, you will have a redundant scheduler,
keeping your plant running even with one linking device down.
In addition to the redundant linking device, any of Smar´s field devices
can be configured to be a backup scheduler. In the event of both
linking device failures, the DFI302 will take over and control the
communication of the devices for the plant floor.
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