AUTOMATION OF
POWER DISTRIBUTION
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Power Distribution Automation function is to deliver electricity in a stable and efﬁc;ent
manner to the consumers. Power utilities are adopting computer aided rnomtonng,
control & management of electric power distribution system to provide better services fo

consumers. The demand of reduced outage rates (both quality and duration) has led _.
most electric companies to reconfigure their distribution networks. The focus of electric = :
R&D activities worldwide is to automate the electric power distribution system utllemg bt

recent advancement in the area of IT and data communication system.
- Gautam Agrarwal, Dharmbir Prasad & Santosh Kumar Smgh
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The distribution
__.i_: automation
system is based
on an
integrated
technology,
which involves
collecting data
and analyzing
information to
make control
decisions,
implementing
the appropriate
control
decisions in the
field, and also
verifying that
the desired
result is
achieved.
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he focus of electric research and
Tdevelop'ment activities worldwide is to
automate  the = electric  power
distribution  system  utilizing recent

advancement in the area of Information
Technology and data communication system.

Need for Distribution Automation

Due to lack of information at the base
station (33 KV substation) on the loading and
health status of the 11 KVW/415 V transformer
with associated feeders is one of the primary
causes of inefficient power distribution. Due
to absence of monitoring, overloading occurs
which results in low voltage at the customer
end and increases the risk of frequent
breakdown of transformers and feeders. In
fact, the transformer breakdown rate in India
is as high as around 20% in contrast to less
than 2% in some advanced countries.

In the absence of switches at different
points in the distribution network, it is not
possible to isolate certain loads for load
shedding as and when required. The only
option available in the present distribution
network is the circuit breaker (one each for
every main 11 KV feeder) at the 33 KV
substation. However, these circuit breakers
are actually provided as a means of protection
to completely isolate the down stream
networks in the event of a fault. Using this as
a tool for load management is not desirable,
as it disconnects the power supply to a very
large segment of consumers. Clearly, there is
a need to put in place a system that can
achieve a finer resolution in load
management.

In the event of a fault in any feeder
section downstream, the circuit breaker at
the 33 KV substation trips (opens). As a result
there is a blackout over a large section of the
distribution network. If the faulty feeder
segment could be precisely identified, it
would be possible to substantially reduce
the blackout area, by re-routing the power to
the healthy feeder segments through the
operation of switches placed at strategic
location in various feeder segments.

Distribution Automation Benefits
¢ Reduce peak load and power losses to

overcome prevailing power shortages -

_Industry Applications |

and defer construction of distribution
facilities.

e |mprove the reliability of supply by
reducing the number and duration of the
outages and improve the quality of
services.

* Improve the financial performance of the

utility by improved cash flow,
safeguarding revenues and prevent theft
- of power,

The Institute of Electrical and Electronic
Engineers (IEEE) has defined Distribution
Automation System (DAS) as “a system that
enables an electric utility to remotely
maonitor, coordinate and operate distribution
components, in a real-time mode from
remote locations”. The distribution
automation system is based on an integrated
technology, which invalves collecting data
and analyzing information to make contraol
decisions, implementing the appropriate
control decisions in the field, and also
verifying that the desired result is achieved.
The location, from where control decisions
are initiated, is generally called Distribution
Control Centre (DCC).

There are two key software elements —
Master Distribution Automation Software .
and Engineering Analysis Software at the
DCC. The master DA software acquires the
system data (both static and dynamic) and
converts it into an information system. The
engineering analysis software provides the
contral decision utilizing the system
information, available at the DCC. The
decision making feature of the distribution
automation distinguishes it from the narmal
Supervisory Control and Data Acquisition
(SCADA) system. Power Distribution
Automation is an emerging field in the area
of electrical engineering.

Distribution Automation system s
beneficial in day-to-day operation and
maintenance of distribution network. The
other benefits of the distribution automation
are: reduced technical and commercial
losses, improved cash flow, lower electric
service restoration time, reduction in
equipment damage, better availability of
system information, improved operational
planning, remote load control and shedding,
and enhanced power quality and reliability.
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Industry Application

Currently the scope of Power System
Automation in India has been limited to
SCADA  system automation up to
transmission level. However, as the
figures given below indicate, the
substations contribute only 1% of the

Substations Primary Secondary
distribution | distribution
circuits circuits

Less than 1% of | 44% of 55% of

outages outages outages

Contribute 5% | Contribute Contribute

to reliability 87% to 8% to
reliability reliability

“*Above data taken from EPRI Research Plan

for Advanced Distribution Automation, 2005.

SCADA

A Supervisory Control and Data
Acquisition (SCADA) system consists of
one or more computers  with
appropriate  applications  software
{Master Stations] connected by a
communications system (wire, radio,
power line carrier or fiber optics) to a
number of remote terminal units (RTUs)
placed at various locations to collect
data and for remote control and to
perform intelligent autonomous (local)
control of a system and report results
back to the remote master(s).The
required control actions are then
conveyed back to the process. The
Concept of SCADA forms the basis of
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SCADA

intelligent Distribﬁtién Automation System

outages. Hence the need for protection
of the system beyond the substation
becomes very important. As such the
fledgling field of DAS in India will
become extremely critical in the
coming years.

Intelligent Distribution
Automation System
Functional Catogerisation of
Distribution Automation

. Maonitoring

. Control

. Protection
Hierarchical Automation Levels of
Distribution Automation

. Substation automation

. Feeder automation

. Customer or load automation
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the DA System.
Utilization of SCADA in DA
Automatic  generation  control
(AGC): Dispatch accuracy feedback,
economic dispatch, energy purchased
and sold, system load, system
emulation, capacitor bank switching,
monitoring  voltage  regulators,
transformer temperature control
Fault identification: Isolation and
service restoration breaker control,
recloser blocking, feeder switching and
reconfiguration, line switching, load
management, automated meter
reading (AMR)
The SCADA system consists
= Control Centre equipment
e Application software -
Distribution Management Software
Communication System '

“controlled device used to interface

« RTUs for field data acquisition
o UPS, etc.
SCADA Hardware

There are two main layers in a
SCADA system:

Client Layers: These are responsible
for the man machine interaction (MMI).

Data Server Layers: These are
responsible for the process data control
activities. Thedataservers communicate
with devices in the field through
process controllers (e.g. PLC) either
directly or via networks or fieldbuses,
Data servers are connected to each
other and to client stations via an
Ethernet LAN.

:. .'I.'ypicai Hardware Architecture

SCADA Software

Software located at different servers
which help in realtime database
analysis and multi-tasking such as data
acquisition and controlling. SCADA
software can be divided into two type :
proprietary or open (e.g,, Citect, Wond.
Ware etc).
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TYPICAL SCADA SYSTEM

- Typical SCADA System

RTU

An RTU is a microprocessor






