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Overhead Line Fault
Indication
Monitoring System

Engr. Debashis Paul*

Power utilities are under constant
pressure to improve security of
supply and reduce the amount of
time customers are without
electricity. Regulators demand
improvements in performance
whilst at the same time increased
commercial competition drives the
need for rapid return on
investment. But Overhead lines are
very susceptible to faults because
of the exposure of the system
equipment to the extremes of
weather and environmental

or by harvesting energy from the load current or
solar panels, while consuming very low power for
maximizing operational life. Fault indicators indicate
the current passage status locally using 360 degree
flashing LEDs; more advanced indicators update
their status to a central station that has RF capability
for communication. In addition the FPI continuously

Figure 1: Fault Passage Indicator (Courtesy of Siemens)

conditions. When a fault occurs on 33kv & 11 kV
overhead lines, a crew has to be sent into the field in
order to identify the location of the fault. This is
extremely time-consuming due to the remote
locations and difficulty of access for personnel and
may lead to long outages.

Ultimate cost-effective solution is installing
Overhead Line Fault Indication Monitoring System,
which provides an excellent return on investment
whilst at the same time delivering improvements in
two key performances Indicator(KPI): SAIFI &
SAIDIL

Overhead Line Fault Indication Monitoring System
has three system components:

¢ Fault Passage Indicator (FPI)
¢ Data Concentrator Unit (DCU)
¢ Monitoring Central Station (MCS)

Fault Passage Indicator (FPI) is used to detect short
circuit failures or phase-to-earth faults in electric
power distribution networks. They identify the
section of power line that has failed, thereby
reducing the time needed to locate the fault. Fault
indicators are self-powered by either using a battery

e

monitors, records, and transmits the line for the
following data: Load Current, Electric Field Value,
Line Temperature, Ambient Temperature, Fault
Current , Line Status (On / Off), which are essential
for network analysis to increase system reliability.

The fault indication is reset automatically on
restoration of power. The FPI has intelligent sensors
to detect the in-rush current and does not indicate it
as a fault. The Auto-adaptive FPI has a algorithm
which allows it to automatically choose the right
settings for each line - Manual setting is not required
- Hence no erroneous indication due to wrong
settings. Settings change automatically during peak
load and normal load providing accurate results in
any conditions.

It can be installed and uninstalled (removed) online,
without disrupting the power supply using a hot stick
and installation tool. All the components of the Fault
Indicating System are Anti-rust, Corrosion resistant,
and UV resistant, hence suitable for long time
outdoor exposure, ensuring long life.

In present market voltage and current rating of FPI is
up to 66KV and 1200A are readily available, which
is most suitable for our distribution network.




Integration of Distributed energy resources (DER)
with distribution network, the current direction of
network has changed from unidirectional
bidirectional. Besides, current direction -~

of interconnected distribution network
also changes. So to cope with this
system, Directional FPI also developed.

Data Concentrator Unit (DCU) is
installed on the wire pole, can receive
data from nearly three line FPI by RF
communication and send to central
station by GPRS/3G/4G cellular
network. The RTU unit is mainly
composed of the solar panel, PCB board
with industrial GPRS/3G/4G module,
CPU module and wireless receiving
module

r-.."l

system, the maintenance crew man could quickly
locate the fault site and trouble-shoot. The software
to system could be SCADA or other software platform;

£ ,a\ \ »
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The DCU/RTU transmits the Data to [Figure 4: Detection of Faulty Section (Courtesy of ABB)

Monitoring Central Station by using IEC 60870-5-
101 OR IEC 60870-5-104 Communication Protocols

and regular update of parameters to SCADA Servers.

Data Concentrator
Unit

Monitoring central station

usually power utility companies have their own
software system.

The software usually embedded with Google Map.

Line fault indicator

Line fault indicator

Data Concentrator
Unit

Figure 3: Symmetric Diagram of Overhead Line Fault Indication

Monitoring System

Monitoring Central Station (MCS) is one set data

After getting fault signal from DCU,
analyze the data and determine the
faulty section in network, then it will
send SMS to line crew and responsible
office with fault location. The software
also records all sensor data for future
analysis. After restoration of fault, the
system will automatically send SMS to
responsible personal.

The Overhead Line Fault Indication
Monitoring System only indicates the
faulty section. So, isolation of short
circuits within the distribution
networks can be improved by the
installation of sectionalizing
disconnector switch together with FPI
inside the network, which further
increase system reliability and decrease

downtime by quick resorting power of healthy

sections.

server with software system. Monitoring central

station usually setup in power utility office, power
substation, etc. When receiving the fault message
from the data concentrator unit, combined with GIS

Modern civilization fully depends on power each day
to run its operations - that's no secret. But when the
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Figure 5: Symmetric Diagram of Fault Detection

power goes out, unplanned downtime can occur - and
that can cost thousands or even millions of taka.
Unexpected outages can lead to situations from
which it may be difficult to recover. Besides, outages
also lead to loss of revenue of utility company.

Precise determination of fault location and quick
notification of the maintenance teams considerably
reduce outage times. Because locating faults can be
so time-intensive and therefore costly, the system
also reduces personnel costs for grid operators as
well as save the hidden cost of business and society.

In a nutshell, to achieve the vision of Power Division
"Universal access to quality electricity in a cost-
effective and affordable manner." integration of
"Overhead Line Fault Indication Monitoring System
with Sectionalizing Disconnector Switch" in
distribution network will be one of the effective
solutions.

*#Sub-Divisional Engineer

System Control & Protection
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