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Picture of the Issue

Power Thought

Saving electricity
doesn't just save
money, it also saves
the planet.
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Editor's Note
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Please feel
forward  your
suggestions
by e-mail to:

vishalrana @uttarakhandpower.org
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Energy Saving Tip

Don't forget to switch
off the main switch
even if you have
switched off the
equipment with the
remote like Television
or Home theatre
system. These devices
eat up huge power even
on standby.
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UPCL makes up losses

As a result of the recent drive by UPCL authorities
and spurt in the registration of cases against the
offenders of power filferage a drastic fall in circle
loss (in Roorkee Circle) has been reported, which
was caused due to power theft.

UPCL was incurring a loss of 40.947 per cent in
Roorkee Circle alone till April last year. However,
the effective measures initiated by the authorities
here have brought down the losses to 28.394
percent by October, 2009.

This was a result of the drive against the offenders.
Corporation has registered as many as 39 cases of
power thefts, 24 cases from the urban and 15 from
rural, the period of April to November last year. But
in December alone a total of 52 cases (48 in urban
and four in rural areas) were registered while
maintaining that as many as 157 premises were
checked by the department in last month of 2009.

The regular checking drive has been bearing fruits
as further dip in circle loss is being noticed. The
UPCL has so far realised Rs. 37.04 lakh against
the pending arears of Rs. 83-75 lakh towards
power customers in Roorkee circle last year.

With the drive, not only the cases of power theft
have come down, but the demand of new
connections has also increased. In Roorkee Circle
alone, corporation has been catering to around
1.13 lakh consumers with the power supply of three
million units per day.
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Topic of the Month

Courtsey: Power Line Magazine

Smart Systems

The electric power grid that connects utilities to consumers can now leverage advanced information and
communication technologies to make it “intelligent”. Such a grid platform empowers utilities to optimize
grid management, increase grid reliability, promote environmental stewardship and, at the same, time
bring in business efficiencies. However, intelligent grids require much more than next-generation
management systems, system protection and automation technologies, While it is a complex task to build
general purpose grids, it is a lot easier to build special purpose grids capable of performing specific tasks.

An intelligent grid necessarily contains many grid servers, clients, a registry, a broker and a grid meter.
The broker manages a large computing task by splitting and distributing the task amongst one or more
grid servers, possibly over a period of time, and returning the results of computation to the grid client
after the tasks is completed. It also detects and recovers node or network failures. While the grid registry
makes it possible for clients and servers to register with the grid, the grid meter allows for measuring the
amount of computing resource supplied by suppliers and used by clients.

There are two ways in which an intelligent grid can be maintained — either by the utilities itself, or by
vendors contracted by the utility. Though a utility-maintained grid is the best of the breed, it is expensive
to maintain with high break-down risks, tardy upgrades and technical challenges. On the contrary, a grid
maintained by vendors has low breakage risks and is easily upgradeable.

While creating an intelligent grid, the utility needs to integrate all its application packages on a robust
and open standards-based platform. Apart from that, it needs to create new application business processes
using pre-built integration models. The application generally used by utilities can be classified into three
categories.

e Mission-critical applications are used in the production process for better customer service; for
the purpose of designing in order to drive key initiatives around demand-side management; for
the purpose of designing in order to drive key initiatives around demand-side management; and
for migrating to application integration architecture (AIA)- based model.

e Cross-stack applications are used for the integration of AIA; releasing the off-cycle for designing
and building purpose, and for identifying a full road map driven by consumer demand.

e Key third party applications comprise geographic information systems, supervisory control and
data acquisition systems, etc.

Thereafter, the utility has to optimize business operations using documented and established best practice
processes, and install plug-and-play applications. It also needs to simplify the process of upgrading the
applications through common objects and services. It should also try to adopt a pre-built service-oriented
architecture and middleware components in order to minimize integration risk and costs.

There are several companies that are currently facilitating the formation of intelligent grids in the
country. One of them is ABB, a leader in power and automation technologies that enable its customers to
improve performance while lowering the environmental impact. Its business comprises power products
and systems, automation products, process automation and robotics. The company’s intelligent grid
philosophy comprises four key elements — high voltage direct current (HVDC) Light, flexible alternating
current transmission system (FACTS), wide area monitoring system (WAMS) and distribution network
management.

Continued on next page
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Continued from previous page

HVDC Light is a patented technology based on voltage source converters and extruded DC cables. It can
rapidly control both active and reactive power independent of each other, to keep voltage and frequency
stable. This gives total flexibility in the location of the converters in the AC system, since the short
circuit capacity requirements of the connected AC network are low. Apart form transmitting power
between two points, it can also improve conditions in connected AC networks.

The design of the converter station for HVDC Light based on a modular concept. For DC voltages up to
150 kV, most of the equipment is installed in enclosures at the factory, while for higher DC voltages, the
equipment is installed in buildings. The site area needed for converter stations is minimal, and all
equipment except power transformers can be kept indoors. These stations are designed to be unmanned,
and can be operated remotely or even be automatic, based on the needs of the interconnected AC
networks.

Potential applications of this technology are in connecting wind farms, under-ground power links,
powering islands, oil and gas offshore platforms, asynchronous grid connection, city centre in-feed, etc.

Another technology, FACTs , has the capability of enhancing the security capacity and flexibility of
power transmission systems. It can help increase the capacity of existing transmission networks while
maintaining or improving the operating margins necessary for grid stability. As a result, more power can
reach consumers with minimal impact on the environment, project implementation time can be
substantially shortened and investments can be lowered.

The components of FACTS include series and dynamic shunt compensations. Series compensation is
used primarily to reduce transfer reactance, most notably in bulk transmission corridors. It results in a
significant increase in the stability of the transmission system transient and voltage. Thyristor-controlled
series capacitors add another dimension, as thyristors are used to dynamically modulate the resistance
provided by the inserted capacitor. This is used primarily to provide inter-area damping of prospective
low frequency electromechanically oscillations, but is also makes the whole series compensation scheme
very tolerant to sub-synchronous resonance.

Dynamic shunt compensation uses power semiconductors to control the exchange of reactive power with
the grid over a shunt connection. It can counteract even the most rapid voltage transients and
consequently reduces the risk of serious voltage depressions and voltage collapse. Furthermore, under
steady conditions, it can control the grid voltage profile according to a given optimal characteristics.

Possible applications of FACTS are in boosting transmission capacity in new and existing transmission
lines, improving long distance power transfers, relieving transmission bottlenecks, improving power
quality, controlling load flows, improving dynamic stability of grids, minimizing the risk of blackouts
and facilitating the integration of renewable energy sources.

While taking over active control of grid power flow, it is essential to carefully monitor this flow and
develop and understanding of how the system will behave under all circumstances. This is where WAMS
technology comes in.

Transmission system engineers have always wanted to monitor grid operations on a real-time basis. But th
lack of proper technology for collecting, coordinating and synchronizing grid data has made it impossible
The situation has, however, changed through new developments in technology such as phaso
measurement units. These are electronic devices installed in generating stations and substations. Using
global positioning system, real-time data can be generated. By monitoring this data, operators can us
WAMS as an early warning system for taking corrective actions. Utilities can also use the data to improv
grid security, optimize new equipment investments and safely operate their system closer to maximun
capacity during periods of high power demand.

Continued on next page
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The three cited elements of intelligent
grids focus mainly on the transmission
network. Renewable energy sources,
however, have a variable nature and
require some form of distributed
energy storage such as batteries,
flywheels or compressed air to help
maintain steady supply. It is essential,
therefore, to look at power distribution
networks in the same context, in order
to accommodate more fluctuations in
power quality and flow, while
becoming more responsive to changes
in consumer demand.

The management of such a complex
system will depend on secure
communications and highly adaptive
control systems. The incorporation of
enterprise-wide information systems
and customer response management
tools will server this purpose. This
will provide information on the
performance of grid installations,
power flow and consumer demand. It
will also allow intelligent automated
devices to react to imbalances in the
system and improve asset
management by enabling improved
predictive maintenance programmes
with faster emergency response times.

It is hence perceived that intelligent
grids will grow through evolution
rather than through revolution.
Companies are already working along
with power utilities to transform
existing grid systems into more
intelligent, effective and
environmentally sensitive ones for
catering to the country’s future power
needs.
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“"Save Electricity in the Interest of the Nation”

Note: All care has been taken to verify the authenticity of the contents of this newsletter.

However, the readers are requested to verify the news gathered from different sources and

inform about discrepancies, if any.
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