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ELECTRIC POWER INDUSTRY

APPLICATION OVERVIEW

Electric utility companies are constantly looking for
ways to improve customer service and to be
profitable. As we are becoming more and more
dependent on electricity in all walks of life, thereis
an ever increasing need for higher reliability and
greater safety in the supply of electrical energy. To
help utilities achieve these objectives, automation is
needed in virtually all phases of electricity
production.

In recent years, we have seen major advances in the
area of electric Distribution Automation (DA) wich
has become a challenge for every electric utility. In
order to maintain supply to customers at the lowest
possible cost, utilities are required to optimize the
match of customer needs to production capabilities.
DA systems enable utilities to monitor, coordinate
and operate electricity distribution systems in
real-time and at maximum efficiency and safety.

For over 20 years, Motorola has provided electric
utility companies with solutions for their automation
and communication needs. These include the areas
of DA, SCADA (Supervisory Control and Data
Acquisition) and, of course radio communications,
where Motorola is the recognized world leader.

Motorola's product offering for electric utility
applications has recently been strengthened with the
new MOSCAD - the most innovative and powerful
monitor and control system on the market today.
Designed with Electric Utility applications in mind,
MOSCAD provides an effective solution for most
DA and SCADA applications, in line with customer
expectations and requirements.

To understand the benefits of MOSCAD for DA
systems, it is necessary to start with a brief
explanation of the Electric Industry.



Fig.1l. ELECTRIC GENERATION AND DISTRIBUTION PROCESS.
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POWER PRODUCTION AND THE
DISTRIBUTION PROCESS

The electricity production process begins with its
generation in power plants (seefig.1). The generated
electric power is transmitted from the power plants
at very high voltage (110 - 750 kV) over
long-distance lines to Transformer Substations
(TS). The Transformer Substations reduce the
voltage to the High Voltage (HV) level of 11-33
kV. A typical utility company has between 50 and
150 TSs.

The power is distributed from the Transformer
Substations to the electric distribution network. The
distribution network is a high voltage grid which is
comprised of HV transmission lines that transfer the
voltage from the feeder switches at the TS output to
regional transformers.

The feeder switches and circuit breakers control the
supply of the high voltage (11-33 kV) to the
distribution network. The regional transformers
step down the voltage to the different levels for use
at home and industry (110/220/380 Volts).

The Distribution Network elements that are
monitored and controlled include sectionalizers,
disconnect switches, reclosers, circuit breakers,
capacitor bank controllers, and various
measurements like current and potential (voltage)
values.

The sectionalizer and disconnect elements are
three-phase switches located along the HV
distribution lines and are used to isolate faulty
sections and re-route the feeder line path.

The recloser or circuit breaker switch is a three
phase switch that protects the feeder lines from
overload. Recloser switches are programmed to trip
and attempt to re-close automatically several timesin
order to check whether the faulty condition is steady
or has been cleared.

The capacitor bank and capacitor bank controller
are used to make power factor adjustments to the
feeder line to compensate for inductive type loads.

The regional transformers are typically present in
two forms: pole mounted (pole-top) units and
underground units. Underground units are located in
underground vaults.

The structure of the distribution network (see fig. 2)
allows electricity to be routed in a number of paths. If
one of the field elements malfunctions, the fault must
be detected and the electricity rerouted (using the
disconnect and sectionalizer switches) in order to
bypass the problematic area and restore power. These
functions, performed manually or remotely are called
Fault Isolation and Service Restoration.
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Fig. 2. MEDIUM VOLTAGE DISTRIBUTION NETWORK
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DISTRIBUTION AUTOMATION -
REMOTE CONTROL SYSTEM

Fast detection and restoration of power failures and
power quality problems are extremely important to
both customers and utilities.

Lack of automation means that, if there is a failure
anywhere in the high voltage grid (13 - 33 kV), it
would result in a power outage for an entire region
or area. If all diagnosis and repairs are handled
manually, teams of technicians have to isolate and
repair the faulty section. Power failures can last for
extended periods, causing much inconvenience and
financial losses to customers and to the utility.

Adding remote monitor and control to distribution
systems provides full control over the network,
including all the field elements mentioned
previously. From the comfort of an office, personnel
can monitor and control virtually any aspect of the
operations. Information is provided in a real-time
environment that identifies problems as they occur
and takes corrective action when needed.

With a remote control DA system, load shifting
between several feeder lines can be performed
on-line. The operator can detect mismatches between
the load and the demand in any feeder line, and
re-route the power from an adjacent line to alleviate
the problem in seconds. These functions are called
Feeder Sectionalizing and Load Balancing.

Additionally, DA remote control systems allow
utilities to monitor voltage and power consumption
levels anywhere in the grid. This includes detection
of problems in the power quality (distortions,
harmonic disturbances, parasitic voltages) and peak
demand. With these enhancements, system managers
can detect problems before they develop into
malfunctions or power failures.

BASIC ELEMENTS OF REMOTE
CONTROL DA SYSTEMS

A typical DA remote control system includes the
following elements:

=
e Remote Terminal Units (RTUs) [ B20080
e Central Computer

e Communication Links

REMOTE TERMINAL UNITS (RTUs)

Standard/non-intelligent RTUs do not have the
capability to be programmed to specific applications
and to operate successfully in a system with hundreds
or thousands of RTUs. These, so called dumb RTUs
are used in relatively small size systems to monitor
status and to receive controls from a Central
Compuiter.

The Motorola's MOSCAD is a state-of-the-art
intelligent RTU. It is a microprocessor-based unit that
has the capability to be programmed to almost any
specific requirement. The MOSCAD RTU with it's
sophisticated built-in communication protocol
(MDLC) can cope with any system size up to
thousands of RTUs.

The MOSCAD RTU is designed to interface with any
existing or new industry standard field device,
including all types of reclosers and sectionalizing
switches (SF6, vacuum, oil switches, and others).

MOSCAD has been designed to meet the specific
needs, requirements and standards of the electric
utility industry, while anticipating future industry
changes and demands.



MAIN FEATURES OF MOSCAD RTUs

The MOSCAD intelligent RTUs can be used to store
and process data, to perform calculations, to analyze
the performance of the distribution system and to
monitor the power quality.

Some examples of intelligent MOSCAD RTU
features:

e Automatic fault isolation and service restoration
routines.
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e Data monitoring and logging, with time tagging
attached to all events (1 msec resolution).

e Data storage and processing capabilities.

e Power quality analyzing including voltage, current,
phase angle, watts, VARs (Volt Ampere Reactive),
power factor and harmonic distortion.

The ability to measure the power quality is achieved
with the MOSCAD Power Analyzer Module. The
Power Analyzer Module is a plug-in unit, specially
designed for advanced DA applications. Its purposeis
to perform direct measurements of Potential and
Current Transformers, without requiring transducers.
This feature saves the customer money since he does
not need to purchase transducers. It also provides for
more accurate data readings since there is no loss of
data accuracy that typically occursin the conversion
performed by the transducer.

MOSCAD TOOL-BOX,
REMOTE DIAGNOSTICS
AND PROGRAMMING FUNCTIONS

Motorola's MOSCAD RTU offers built-in
programming flexibility through its Toolbox Software
package. This powerful application generator runs on
a PC type computer and is used to tailor the RTU
control programs to the customer's requirements
(using advanced ladder diagram logic).

One of the strongest features of the MOSCAD
Tool-Box isit's ability to perform remote diagnostics
of any RTU in the system from the central location
(or any other location, via the communication
network). The MOSCAD system also permits over
the air programming and monitoring of the RTUs.
With this feature, applications can be updated or
installed from any location in the system to any RTU.



These two functions provide the system engineer
with strong tools to keep track of the SCADA system
operation without having to send technicians to the
field.

COMPUTER CONTROL CENTER

The role of the central computer, is to monitor the
data reported by the RTUSs, to prompt operators when
problem situations arise, to issue control commands
and to collect data for processing purposes (such as
analysis of trends).

The role of the Central will vary depending on the
complexity of the RTUs used in the system and the
processes required.

Motorola offers DOS & Windows-based PC
software packages and VAX/VMS control packages
in either stand-alone or Local Area Network (LAN)
configurations. Motorola can also provide the
interface to existing, third-party centrals on various
computer platforms. In this case Motorola provides a
communication driver to interface the MOSCAD's
MDLC protocoal to the third-party software package.

COMMUNICATION ALTERNATIVES

The communication path between the RTUs, and
between the central and the RTUSs, can utilize a
variety of communication links: wirelines, telephone
lines, fiberoptics, microwave links, radios and others.

The large number of RTUs in the distribution
network makes radio the much preferred solution for
system communications. This gives Motorola an
advantage over our competitors. Running wirelines
from each site to the central has been proven to be
uneconomical and unreliable due to environmental
and physical damage.

Motorolas MOSCAD RTU was mainly designed for
radio-based systems. MOSCAD RTUs have the
additional flexibility to work with most other
communication links and offer the STORE &
FORWARD capability. MOSCAD systems
incorporate Motorola's MDLC protocol to ensure
reliable and efficient communications over a variety
of radio types and physical communication links.

Combined with high data transmission rates, up to
9,600 bps, MDL C provides high data throughput even
when the DA system is spread over a large
geographical area.

The MOSCAD RTU makes it easy to change
communication links by simply changing a small
plug-in unit. Radios, leased lines, dial-up lines,
microwave links, power-line carrier, RS-232 and
RS-485 can be used in the same system.

ADDITIONAL APPLICATIONS

The electric utility market has many opportunities for
Motorola's remote control product lines. This
Application Note primarily describes remote control
for the Distribution Automation application.

In addition to Motorola's offering for DA systems,
Motorola provides the same product line for SCADA
substation Control systems, for Capacitor Bank
control, for monitoring of distribution transformers
and other applications.

Being modular, Motorola offers the MOSCAD RTU
with a large capacity of Inputs and Outputs (for TS
control) or with very small capacity (for monitoring
only). Motorola can offer solutions for most utility
applications.
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