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Abstract

Supervisory Control and Data Acquisition (SCADA) is one of the most
perspective and basic techniques of automated management of complex, dynamic
systems (processes). This technique is useful in the fields, where security and
reliability have critical importance. SCADA systems are widely-used in technological
processes of any kind of industry. Basically, they are digital systems of monitoring,
management, etc.

Measurement of parameters is a complex stage of technological process of
production. Besides, measurement of parameters is related to the process of supply of
measurement results to the personnel. In the recent period multifunction digital
measuring devices are widely-used. They make measuring systemscheaper, but their
integrated displays are unacceptable for personnel, because they don't satisfy
ergonomic demands. Besides, only one or several electric parameters are displayed
simultaneously on the screen of multifunction measuring device. It's also unacceptable
for the management of technological process. Therefore, it's important to develop
SCADA systems, which use the advantages of digital measuring devices and make
them ergonomically acceptable for personnel.

The first chapter of work studies the design of SCADA system (as distributed
digital system) operating in real time. Particularly, SCADA system of measurement
and representation of hydroelectric power station's electric parameters is studied. The
ergonomic issues of SCADA system and its components are studied and the criterions
of ergonomic efficiency are established. It must be noted that operator needs technical
means of information representation to perceive and generalize any information.
Means of visual representation of information, including displays, have one of the
most important functions in the activities of human-operator. The main factors are
established, which contribute to perception of visual information displayed on the
screen.

In the first chapter of work two principles and one condition of
multifunctioning are established. If this condition is met, then element of digital
system may be considered multifunction.

The second chapter of work studies the multifunction digital measuring
devices used in SCADA systems. It's established that such devices have many
functional advantages over the traditional digital measuring devices. The disadvantage
of multifunction measuring devices is limited quantity of measured parameters
displayed on the screen. Besides, functional possibilities of screen don't satisfy the
ergonomic demands. Therefore, it's impossible to rely solely on the information
displayed on the screen of measuring devices in the systems of control and
management of technological process. It's necessary to use modern and more
ergonomic means of representation of information, such as modern LCD displays.

Display and video adapter are connected via video interfaces. We have studied
modern video interfaces and selected digital interface DVI. Besides, we have studied
TMDS protocol of DVI interface. Advantages of digital video interfaces, including
DVI interface, over analog video interfaces are shown.

We offer the technique of ergonomic improvement of multifunction digital
measuring devices of SCADA systems using modern digital video interface and
display. It's established that quantity of functional possibilities (CardF=n) of digital
measuring devices is more than m quantity of parameters displayed on the screen
(n>m). Ideally, n=m, but this condition isn't met for the multifunction digital
measuring devices, because their screens have low quality, low contrast, low
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luminosity, small visual angle, etc. If consumer wants to see all parameters of digital
measuring device, he/she must push the buttons of displacement in the menu.

Consumer must push the buttons of displacement and then watch the
information to perceive the parameters displayed on the device's screen. Both actions
require certain time. Besides, speed of internal electronics of multifunction digital
measuring device should be taken into account. If several k parameters are shown
simultaneously on the screen of multifunction digital measuring device, then
consumer spends much less time to perceive these parameters. In this case consumer
doesn't need the buttons of displacement or writing out the parameters. We offer
equation to calculate the gain of time. For example, if multifunction digital measuring
device has 50 functions, then coefficient of gain of time is over 100.

We use wide-screen display to represent k parameters of multifunction digital
measuring device simultaneously. In the simplest case, the system includes one
multifunction digital measuring device, controller and display. Controller gets k
parameters from multifunction digital measuring device and prepares this information
for displaying on the screen. Controller and multifunction digital measuring device are
connected via production network. As a result, we get the system (controller) of
information representation with better ergonomic characteristics. The system reads k
parameters from multifunction digital measuring device, transforms them according to
pre-selected conditions, prepares them for displaying on the screen and then displays
information on the screen. We have developed the design and algorithms of operation
of above-mentioned system.

Finally, the design of system (controller) of information representation with
high ergonomic characteristics is described. This system can be integrated in the
SCADA system of monitoring and management of power object. We describe the
operation of modified SCADA system and show the improved ergonomic
characteristics of such design.
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