


What it is

The control panel is the “brain” of the
turbocompressor/turbogenerator train.
It is one of the primary factors in
satisfying market demand for
equipment with superior performance
in terms of availability, reliability,
maintainability, safety, and
compliance with environmental
regulations. All potential
improvements available for industrial
plants should be carefully assessed
and if the control panel can help to
improve plant performance, it should
be included as part of the overall plant
upgrade plan. 
In those cases where a control panel
upgrade is indicated, we recommend

the state-of-art Speedtronic MarkVI.
This control panel platform is built on a
heritage of more than 30 years of
successful operation of electronic
turbine control systems, and is the
system used to control new GE gas
turbine units.
The MarkVI control system consists of
a modular and expandable platform,
built on microprocessor modules. It is
designed to provide a small core of
basic control functions that can be
expanded in increments to provide
various levels of control, protection and
monitoring for the turbine, the auxiliary
systems, and the driven load equipment
(e.g., generator, compressors or pumps).

The control module is the heart of the
control system. It consists of a
processor card, communication card
and I/O cards mounted in a single 21
slot (VME type) rack. I/O cards are
connected to individual termination
boards by computer type cables with
37 pin “D” type connectors. The
termination boards have pluggable,
barrier type terminal blocks. Cards
and termination boards can be
arranged in numerous combinations
and added in the field for future
expansion.

System Architecture
I/O data is transmitted on the VME
backplane between the I/O cards and
an “internal” communication card
(VCMI), located in slot 1. The VCMI is
used for “internal” communications
between:
• I/O cards that are contained within

its card rack
• I/O cards that may be contained in

expansion I/O racks (when used)
• I/O in backup protection rack <P>

(when used)
• The main processor card

The main processor card executes the
bulk of the application software at 10,
20, or 40ms depending on the
requirements of the application. Since
most applications require that specific
parts of the control run at faster rates

(i.e., servo loops), optimum system
performance is achieved through
distribution of some processing tasks
between the main processor and the
dedicated I/O processors.
Communication of data between the
control rack and other racks within
the MarkVI control system is performed
on IONet. The VCMI card in the control
rack is the IONet bus master
communicating on an Ethernet
10Base2 network to slave stations. 

A unique poling type protocol
(Asynchronous Drives Language) is
used to make the IONet more
deterministic than traditional
Ethernet LANs. The main processor
card in the control module
communicates with the HMI via the
Ethernet based Unit Data Highway
(UDH). Communication to third party
systems can be provided from the
main processor card in the control
module and/or from the HMI.
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Communication and Protocols
The Speedtronic MarkVI
communicates reciprocally with the
Ethernet-based unit data highway
(UDH). The UDH can be configured as
a single LAN with single or dual HMIs
that isolate the UDH from the plant
data highway (PDH). 
The PDH is an open-architecture LAN
using the TCP-IP protocol.
Communications between the MarkVI
and external remote systems, such as
a plant distributed control system (DCS),
can be implemented from the HMI.
Connectivity from the HMI is provided
through an RS-232 port with Modbus
Master/Slave. 
All operator commands that can be
issued from an HMI can be issued
from a remote computer through the
HMI(s) to the MarkVI(s), and the
remote computer can monitor any
application software data in the 
MarkVI(s).
Approximately 500 data points per
control are of interest to a plant
control system. However, about 
1,200 points are commonly accessed
through the communication links 
to support programming screen
attributes such as changing the 
color of a valve when it opens.

Human Machine Interface (HMI)
The Human Machine Interface (HMI) is
based upon an industrial-grade rack
mount-type personal computer,
equipped with an Ethernet card and
dot matrix printer.
HMI standard software is Windows XP,
TCI, Cimplicity and Toolbox. Dedicated
graphic video-pages are used to send
all operator commands, as well as to
monitor all turbine parameters.
Cimplicity is used to edit, modify and
create the graphic video-pages, while
Toolbox is used to adjust or modify
the control parameters, and to modify
the control sequences or create new
sequences.
Trending functions are included in the
HMI Cimplicity software. System limits
are defined by quantity, time
extension and scan rate of the
monitored parameters.
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