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Department Vision and Mission

VISION

To be a center of excellence in Electrical Engineering education to prepare
professionally competent engineers with lifelong learning attitude for the
accomplishment of ever-growing needs of society.

MISSION

*» To prepare technically and professionally competent engineers by
imparting quality education through effective teaching learning
methodologies and providing stimulating environment for research and
innovation.

» To develop professional skills and right attitude in students that will help
them to succeed and progress in their personal and professional career.

* To imbibe moral and ethical values in students with concern to society and
environment.

Program Educational Objectives (PEOs)

Graduates of the program will

* PEO I : Engage in design of system, tools & application in the field of
electrical engineering & allied engineering industries.

* PEO I1: Apply the knowledge of electrical engineering to solve problems of
social relevance, pursue higher education & research.

* PEO III: Engage in lifelong learning, career enhancement & adapt to
changing professional & societal needs.




Hon. Shri. Anil Bagane
Executive Director
SITCOE, Yadrav

Executive Director’'s Message

Good things remain good only because they are always scant.1am glad to unfold this
wonderful magazine as an appreciation of the admirable efforts put forth by the team.
The efforts taken to bring about the content is appreciable. This is a productive technical
material and subsidiary skill developing tool for the students. The release of this brilliant
second issue of the Technical magazine “TARANG” has added the value to the
department. I also applaud the coordination and efforts behind the team to bring out

this issue.




Dr. S. A. Khot
Principal
SITCOE, Yadrav

Principal Message

We have been gifted with this blessed life. The progress of the society is mainly
depends on many people who are working behind the scenes, overtime round the clock
planning things to the smallest. This Technical magazine will be a medium to provide
proper acknowledgement and respect all of these efforts and its results. This is only a
small step towards a long journey. This second issue of technical magazine should
inspire all of us for a new beginning enlighten with hope, confidence and faith in each
other in the road ahead for innovative work. It is expected that wide support for this
mission will be provided through the readers valuable suggestions and

comments......Happy Reading!




Mr. M. S. Kulkarni

Head of the Electrical Dept.
SITCOE, Yadrav

HOD’s Message

| feel ecstatic to introduce you to this year's issue of technical magazineprepared by
Department of Electrical Engineering. We at SITCoE promise ofincreasing the knowledge,
enhancing the critical thinking, ability to changeinformation into knowledge and power of
analyzing the things technically of eachand every individual of ever changing society through

students.

As aH.0.D., | wish to take the opportunity to assure you that our magazine “TARANG” will

try our best to fulfill this promise. This magazine will reflect theintellectual as well as creative
ideas of the students. | join others in appreciating and recognizing the hard work of the
editorsand the magazine committee in bringing out the magazine and in wishing

themsuccess in their Endeavour.




Mr. C. S. Patil

Electrical Engineering Dept.
SITCOE, Yadrav

Faculty Editor's Message

Greetings from the editorial board to the readers of this Magazine “TARANG". Although
that had been enduring in mind, it becomes real. It is truly an interesting and exciting
experience. This Magazine was one such cherished work that had itsroots in the persuasion.
It would be a snapshot of the various technologies associated with Electrical Engineering. It
will serve to reinforce and allow increased awareness, improved interaction and integration
among all of us. We would like to place on record our gratitude and heartfelt thanks to all
those whohave contributed to make this effort in a successful one.

We profusely thank our Honorable Executive Director Mr. Anil Bagane, PrincipalDr. S. A.
Khot and Head of Electrical Engineering department Mr. M. S. Kulkarni for giving support
and encouragement and a free hand in this endeavor. ThisTechnical Magazine will be a

medium to provide proper acknowledgement andrespect all of these efforts and its results.




Miss. Sapana Gayakwad

Electrical Engineering Dept.
SITCOE, Yadrav

Student Editor’'s Message
It's truly an interesting and exciting experience. This technical magazine was one such
cherished work that had its roots in the persuasion. It would be a snap shot of the various

activities and advancements for all associated with Electrical Engineering Department,

SITCOE.This technical magazine will serve to reinforce and allow increased awareness about

research, improved

Interaction and integration among all of us, usually we fail to appreciate the good deeds of
many people and activities that happen around us as we are engaged in irrelevant talks and
assumptions. It could all change if we just pause to think of what is our contribution to the

society from which
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1. SMART GRID

Miss. Jadhav Mohoni P. (BE), Miss. Narule Vaibhavi (BE)

Smart Grid refers to a next generation electric power network that makes use of IT and high
technologies. Compared to the telecommunication network, the electric power network has
not developed remarkably in terms of creating innovative technologies. However, smart grid
by revolutionizing the electric power network and being almost as powerful as the internet, is
attracting many attentions among various industries.

Smart grid is a system that enables two-way communications in between consumers and
electric power companies. In a smart grid system consumer’s information is received by the
electric power companies in order to provide the most efficient electric network operations. In
addition to the efficient operations of a power plant, smartgrid also makes it possible to control
power demand and distributed energy, including renewable energies. By installing an
intelligent meter (smart meter) on the consumer side, especially households, monitoring the
use of energy becomes much easier and even helps to reduce carbon dioxide emissions.
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A SMART GRID delivers electricity from supplier to consumers using two-way digital
technology to control appliances at consumers’ homes to save energy, reduce cost and
increase reliability and transparency. It overlays the electricity distribution grid with an
information and net metering system. Power travels from the power plant to your house
through an amazing system called the power distribution grid. Such a modernized electricity
networks is being promoted by many governments as a way of addressing energy
independence’s, global warming and emergency resilience issues. Smart meters may be part of
smart grid, but alone do not constitute a smart grid.




How “smart” should a smart power grid?

The utilities get the ability to communicate with and control end user hardware, from

industrial- scale air conditioner to residential water heaters. They use that to better balance
supply and demand, in part by dropping demand during peak usage hours.
Taking advantages of information technology to increase the efficiency of the grid, the delivery
system, and the use of electricity at the same time is itself a smart move. Simply put, a smart grid
combined with smart meters enables both electrical utilities and consumer to be much more
efficient.

A smart grid not only moves electricity more efficiently in geographic terms, it also enables
electricity use to be shifted overtime-for example, from period of peak demand to those of off-
peak demand. Achieving this goal means working with consumers who have “smart meters” to
see exactly how much electricity is being used at any particular time. This facilitates two-way
communication between utility and consumer. So they can cooperate in reducing peak
demand in a way that it's advantageous to both. And it allow to the use of two way metering so
that customer who have a rooftop solar electric panel or their own windmill can sell surplus
electricity back to the utility.

COMPARISION BETWEEN TODAY'S GRID AND SMARTGRID(MODERN GRID)

Characteristics Today's grid Smart grid (Modern grid)

Automatically detects & respond
to actual & emerging transmission
& distribution problems. Focus is
on prevention. Minimizes
computer impacts.

Respond to prevent further
damage. Focus is on
protection of assets
following system faults.

1) Self-heals

2) Motivates Consumers are uniformed Informed involve & active
& includes the & non-participative with the consumers. Broad penetration of
consumers power system. demand response.

Resilient to attach & natural
disasters with rapid restoration
capabilities.

Vulnerable to malicious acts of

3) Resist attack ;
terrors natural disasters.

Quality of power meets industry
4) Provided power | Focused on out stage rather than | standards & consumers need. PQ
quality for 21st power quality problems. Solve issues identified &revolved prior
century needs response in revolving PQ issues. | to manifestation. Various levels of
PQ at various prices.

Relatively small no. of large Very large no. of diverse
generating plants. numerous distributed generation & storage
obstacles exist for interconnecting | devices deployed to complements
DER the large generating plant.

5) Accommodates
all generation and
storage option.




Advantages of Smart Grid

Reduces the cost of blackouts.

Helps measure and reduces energy conservation and costs.

Help businesses to reduce their carbon footprints.

Opens up new opportunities for tech companies meaning more jobs created.

Disadvantages of Smart Grid
Biggest concern: it has security and privacy.
Two-way communication between power consumer and provider and sensors so it is costly.
Some type of meter can hacked.
Gain control of thousand even millions, of meters.
Increases or decreases the demand of power.

Conclusion:

A smart grid includes an intelligent monitoring system that keeps track of all electricity
flowing in the system. It also incorporates the use of superconductive transmission lines for less
power loss, as well as the capability of the integrating renewable electricity such as solar and
wind. When power is least expensive the user can allow the smart grid to turn on selected home
appliances such as washing machines or factory processes that can run at arbitrary hours. At
peak times it could turn off selected appliances to reduce demand.

References:
« www.SeminarsTopics.com

« www.howstuffworks.com
« www.wikipedia.com




2. INTELLIGENT SUBSTATION

Mr. Koli Shubham (TE), Mr. Prasad Sutar (TE)

Concept of Intelligent Substations

In conventional substations, substation apparatus, such as switchgear and transformer,
control, protection and monitoring equipment is independent of every other device, and
connection is based on the signals coming through the cable. On the other hand, an intelligent
substation shares all information on apparatus, control, protection, measurement and
apparatus monitoring equipment through one bus by applying both “digital technology” and
“IT-related technology.”

Moreover, high efficiency and miniaturization can be achieved because the local cubicle
contains unified control/protection and measurement equipment that is one integrated
system (see Fig. 1). Since an optical bus shares the information between the apparatus and
equipment, the amount of cable is sharply reduced. Moreover, as international standards (IEC
61850 and 61375 etc.) are adopted and the system conforms to the telecommunications
standard, equipment specifications can be standardized for different vendors.

Apparatus Monitoring System

All the data from each monitoring and measuring device is transmitted and used for a
higher-level monitoring system via an optical bus. The required data is accessed through the
Intranet or the Internet at the maintenance site of an electricity supply company or a
manufacturer and the apparatus can be monitored from a remote location. The construction,
analysis and diagnosis of the database including trend management and history management
also become possible. As a result, signs of abnormalities can be checked out well in advance,
and prompt action can be taken in times of emergency.
Maintenance plans can also be drafted to ensure reliability, by inspecting revision description
and parts management, efficient maintenance planning and reliability maintenance are also
realized simultaneously.

Power System Controls

Power system controls can be broadly classified into two categories: local and area
(regional/system-wide). The boundary between these two categories is not precise as area
controls are often implemented by optimally adjusting local control parameters and set points.
Area controls main characteristic is the need to process information gathered at various points
of the network and to model the behavior of large parts of the power system. This type of
control is usually not limited to the automatic feedback type but often includes strategies
based on empirical knowledge and human intervention. Local control, on the other hand, is

typically implemented using conventional automatic control rules, such as, PID control, which
are believed to offer adequate performance in most applications. Still, this is not to discount the
usefulness of new intelligent methodologies, such as, fuzzy logic controllers, for local controls.




For convenience, power system higher level
controls are classified here as:

+ Generation scheduling and automatic
control: includes unit commitment, economic
dispatch, and automatic generation control; in
the past, well established control methods were

used but this situation has been changing to deal
with the new scenario created by the power
industry restructuring;

+ Voltage control: is mostly of the local type but

optical

some systems have already gone to a higher

OPFS: global positioning sy stem
POT. potential current

coordinated secondary control to allow a more

effective use of reactive power sources and Fig 1 - Intelligent Substation System Configuration (Image).
increase stability marginS' The whole substation system is combined by optical LAN,

and apparatus compaosition is simplified.
 Preventive security control: has the objective to detect insecure operating points and to
suggest corrective actions; the grand challenges in this area are on-line Dynamic and Voltage
Security Assessment (DSA and VSA);
+ Emergency control: manages the problem of controlling the system after a large
disturbance; it is an event driven type of control and includes special protection schemes;
» Restorative control: its main function is to re-energize the system after a major disturbance
followed by a partial or total blackout.

Intelligent system techniques may be of great help in the implementation of area power
system controls. Most of these applications require large quantities of system information,
which can be provided by modern telecommunications and computing technology, but
require new processing techniques able to extract salient information from these large sets of
raw data. Importantly, such large data sets are never error free and often contain various types
of uncertainty. Finally, control actions may be based on operating strategies specified in
qualitative form, which need to be translated into quantitative decisions.

Conclusions
We described the emerging new technology in the electricity supply system. With the

progress in communication technology and expansion of IT-related technology, research and
development have also been progressing based on the concept of an intelligent system, not
only on units or equipment, but also the constitution of the system itself. It is entirely
conceivable that the needs of future clients will become even more diversified in this field. We
will have to speed up the development and release of products that have compatibility and are
low in cost, in accordance with the demands of these future clients.
References:

www.xcelenergy.com/smartgridcity

www.schneider.com

www.powersmiths.com

www.renewableenrgyworld.com




3. OPTICALLY POWERED CURRENT TRANSFORMER

Miss. Khawat Pradnya (TE),Miss. Patil Varsha (TE)

In recent years, electric utilities have been evaluating optical sensors to measure current and
voltage. These devises are proving their value, especially in applications where accurate
measurement over wider dynamic range, ability to retrofit, and improved safety are the main
concern. Optically powered current transformers are used to measure currents and transmit
the data from high voltage system to ground potential using state of the art laser technology.
The fundamentals of this technology include the idea of using fiber optic cables to isolate the
current transformers from ground potential.

This document describes and specifies optically powered current transformer (OPCT)
technology used in high voltage applications to measure currents for protection or metering
purposes. They are well suited for advanced functionality of leading —edge protective relays
and meters and for compatibility with digital communications in modern substations.

Overview

Power
Line

Power
Fiber

SEEIN

*Fiber

Figure 2: Structure of the OPCT System

Researchers have perfected the OPCT to measure currents and transmit the data from high
voltage system to ground potential using state of the art Laser technology. The fundamental of
this technology includes the idea of using fiber optic cables to isolate the current transformers
from ground potentials. The advantages of the optically powered scheme compared to the
conventional, high voltage, free standing magnetic CT include an environmentally friendly,
light weight, non-seismic critical composite signal column together with proven, conventional,
low voltage rated ‘dry type’ CT technology.

The overall OPCT functional blocks are demonstrated in figure. 2. The sensor itself is a low
voltage rated CT together with burden resister. Both are certified for the desired protection and
metering application. The voltage output of this sensor head is fed in to the Optically Powered
Data Link (OPDL), which is the core of this technology. The fibers, which connect the ground
and the HV remote OPDL units together, can be separated in to two links.




The firstis the composite insulator with the incorporated fiber, which is connected at the high
voltage side to the remote unit of the OPDL. The second link comprises the ground side of the
signal column, which is connected to the fiber cable wired to the control. The receiving unit in
the existing control enclosure provides the signal output for either the protection relays or/and
the metering and monitoring equipment. Figure3 show a picture of the complete OPCT system.

This system consists of four basic elements.

Ground OPDL

H:l

e ‘J
Fiber Cable (up to 1km)

Figure 3: Optically Powered Current Transformer System

Conclusion

Ourindustry is changing and innovation from a range of fields will influence its future. We will
benefit from technical advances in fiber optics, electronic design, power engineering and
software design. Optical sensor technology could truly revolutionize the transmission and
distribution industry. With an inherently digital signal, optical sensors can be utilized in ways
that are not possible with conventional analog signals. Imagine an all-encompassing digital
substation with digital communication between voltage and current sensors, relays, meters,
controls, SCADA functions, breakers and switches. Design, maintenance, testing and
commissioning within a substation could be streamlined considerably.

References:

[1]"Optic fiber sensor Technology", K.T Grattan, IEEE Industrial application, 2000.
[2] "Optoelectronics and fiber optics communication”, by C.K Sarkar and D.C Sarkar.
[3] “Optical interconnects in systems”, Levi. A. F. ).




4. SURGE CURRENT PROTECTION USING SUPERCONDUCTORS

Miss. Swatika Patil (BE), Miss. Saloni Warake (TE)

A surge current is a quick and short lived large current flow an electrical system that is not
designed to handle such amplitudes might experience. Surges usually occur as short pulses
that have very high rates of change and amplitudes (slow varying current or voltage is not
considered as a surge). Depending on the type and design of the system, the surge may or may
not cause damages. If the surge amplitude is within the pulse current capability of the device,
then it might not cause any harm. If it is otherwise, catastrophic failure can happen.

+ 169 volts

0 volts

- 169 volts

120 volt (RMS), 60 Hz, Electrical Sine Wave

These phenomena can be observed in ACor DCcircuit fore.g.
« Starting of induction motor.

» Voltage applied to capacitive load.

» Incandescentlamp switches on.

» Switching of inductive load.

Surge current is also called short inrush current cannot be prevented by surge suppressors or
protectors because they are designed to suppress surge voltage and not surge current.Some of
the remedies for surge current protection:

« Useinductors in series to suppress surge current.
« Generally induction motors are designed to tolerate initial surge current because it is
inherent.

» Surge current blows fast acting fuse. Use slow blow fuse.

» Usesmall resistance in series with large capacitor to prevent inrush current.

+ Use electronic soft starters that apply gradual voltage rise to inductive load to avoid surge
current.




The recent growth of power circuit capacities has caused fault currents to increase. Since the
protection of power systems from the fault currents is very important, it is needed to develop a fault
current limiter. A fault current limiter is required to assure (1) rapid reaction to fault currents, (2) how
impedance in normal operation and (3) large impedance during fault conditions. A super conducting
fault current limiter (SCFCL) can meet these requirements superconductors, because of their sharp
transition from zero resistance at normal current to finite resistance at higher current densities, are
tailor-made for use in FCLs.

Super conductors are of two types-high temperature superconductors (HITS) and low temperature
superconductor (LTS). The HTS are substances that lose all resistance below temperature main
tamable by liquid nitrogen. LTS are substances that lose all receptivity close to 4k, a temperature
attainable only using by using liquid helium. Cost of cooling LTS (which are mostly metals, alloys and
intermetallic) makes their use in many applications commercially impractical. HTS material available is
all made of bismuth (BSCCO) or yttrium-cup rate (YBCO). So far, various types of SCFLS have been
developed (resistance, shield core type, hybrid etc.). The SCFCL offers efficient advantages to power

system and opens up a major application for superconducting materials.
AC supply , 220 V, 50 Mz

Surge current limiter

Process for protection from surge current

Damage from a short circuit is a constant threat to any electric power system. Insulation damaged
by aging an accident or lightning strike can unloose immense fault currents practically the only limit
on their size being the impedance of the system between their location and power sources. At their
worst, faults can exceed the largest current expected under normal load - the nominal current by a
factor of 100 producing mechanical and thermal stresses in proportion to the square of the current’s
value.

All power system components must be designed to withstand short circuit stresses for certain
period determined by time needed for circuit breakers to activate (20-300 ms). The higher the fault
currents anticipated the higher will be the equipment and also the maintenance cost. So there
obviously is a big demand for devices that under normal operating
conditions have negligible influence on power system but in case of fault will limit the prospective
fault current. A device of this kind is called fault current limiter.

Conclusion

The purpose of this paper was the study of surge current protection using superconductors. The
SCFCL offers efficient advantages to power system and opens up a major application for super
conducting materials.

References

1) www.superconductors.com

2) KEGray, DE flower-"superconducting fault current limiter”

3) IEEEtransaction on Applied superconductivity —vol.3, march 1997
4) www. SeminarsTopics.com




5. CARBON NANOTUBES IN SOLAR PANEL TECHNOLOGY

Miss. Ketaki Chougule (SE), Miss. Mulla Saba (SE)

This paper introduces the advancement in the solar panel technology. It presents about the
usage of the carbon nanotubes or graphite instead of silicon in solar panels. These carbon
nanotubes are used for photo conversion and a counter electrode construction, which are
placed in liquid electrolyte through a (reduction and oxidation) redox reaction. The silicon
semiconductors in a solar cell are geared toward taking infrared light and converting it directly
to electricity. Meanwhile, the visible spectrum is lost as heat and longer wavelengths pass
through unexploited.

A new Nano-material being developed by a group of researchers spread across the country
could act as a “thermal emitter,” making solar power significantly more efficient by scooping up
more of that wasted energy. The infrared part of light is relatively easy for conventional high-
efficiency solar cells to convert to electricity, and the thermal emitter approach works within
that framework. A thermal emitter isn't a parallel system for deriving electricity directly from the
sun’'s rays. Instead, this is an application or so called thermo photovoltaic principals.
Researchers have estimated a theoretical 80% efficiency rating — much higher than the mid-
30s where most silicon-based solar panels are stuck.

The need for power in remote locations has given rise to the need for a more portable solar
cell. Organic solar cells have shown great potential for the solution. The problem lies in the
inadequate efficiency currently found in organic solar cells. There is more to solar radiation

than meets the eye: sun- burn develops from unseen UV radiation, while we sense infrared
radiation as heat on our skin, though invisible to us. Solar cells also ‘see’ only a portion of solar
radiation: approximately 20 percent of the energy contained in the solar spectrum is
unavailable to cells made of silicon — they are unable to utilize a part of the infrared radiation,
the short wavelength IR radiation, for generating power.




Carbon Nanotubes

Carbon nanotubes (CNTs) are allotropes of carbon with a cylindrical nanostructure.
Nanotubeshave been constructed with length-to-diameter ratioof up to 132,000,000:1,
significantly larger thanfor any other material. These cylindrical nanotubeshave unusual
properties, which are valuable fornanotechnology, electronics, optics and otherfields of
technology. In particular, owing to theirextraordinary thermal conductivity and mechanical and
electrical properties, carbon nanotubes findapplications as additives to various structural
materials. For instance, nanotubes form a tiny portionof the material(s) in some (primarily
carbon fiber)baseball bats, golf clubs, or car parts.These carbon nanotubes are now used in
thetechnology of solar panels to increase the efficiency of the solar panels up to 80%. The
discussionmentioned ahead will help in understanding how these carbon nanotubes can be
used in solar panels.

Advantages of Using CNT in A Solar Panel:

The efficiency of the system can be improved. As the CNT solar panels uses infrared rays
including visible range of sunlight they can work at night times. ® They remain stable at
ambience temperature about 16000F. The amount of the material to be used for the
construction will also be reduced. As the mobility of the electrons is more in the case of the CNT
the output voltage produced is drastically increased.

Conclusion:

Carbon nanotube technology is the upcoming technology in the field of solar panels which is
under experimental stage. This seems like a very promising direction that will eventually allow
for nanotubes promise to be more fully harnessed. It helps in increasing the efficiency,
reliability of the panel.

References:

» R.Saito, M.S. Dresselhaus, G.Dresselhaus,”Physical Properties of Carbon Nanotubes” (1998),
Imperial College Press, UK.

* Eds. J. Shinar et al Dresselhaus, “Optical and Electronic Properties of Fullerenes and
Fullerene-Based Materials”, Marcel Dekker, Inc (1999).




6. HYBRID-CASCADED MULTILEVEL CONVERTER

Mr. Patil Nayan V. (TE), Mr. Shelake Akshay (TE)

The hybrid-cascaded multilevel converter proposed in this paper can actualize the charging
and discharging of the battery cells while the terminal voltage or SOC balance control can be
realized at the same time. The proposed converter with modular structure can reach any
number of cascaded levels and is suitable for the energy storage system control with low-
voltage battery cells or battery modules. The fault module can be bypassed without affecting
the running of the other ones, so the converter has a good fault-tolerant character which can
significantly improve the system reliability.

The PWM method with low switching loss for both discharging and charging control is
proposed considering the balance control at the same time. The output of the circuit is
multilevel ac voltages where the number of levels is proportional to the number of battery cells.
So the output ac voltage is nearly the ideal sinusoidal wave which can improve the control
performance of the motor control in EVs. A dc bus current control method for battery charging
with external dc or ac source is also studied where the constant-current control can be realized
and the additional charger is not needed any more. Experiments are implemented and the
proposed circuit and control method are verified.

Topology of The Hybrid Cascaded Multilevel Converter

T L T rrrrre

|
i :
! l
| l
l :
: I

|
| : Load
: : —T
| LA B \ ]
! I . 1 4 } :
| _Bko o =2 : ht |
R I ] :

- | { 1
| | : S ———————
! s ! ! Inverter
: Q:n 20 E
' . . : i
: Commyy |  — —
| T i Charger Source
. :
voltage equalization Charge and discharge control

12




One of the popular voltage balance circuits by energy transfer is shown in Fig. 2.1. There is a
half-bridge arm and an inductance between every two nearby battery cells. So the number of
switching devices in the balance circuit is 2*n-2 and the number of inductance is n-1 where n
is the number of the battery cells. In this circuit, an additional inverter is needed for the motor
drive and a charger is usually needed for the battery recharge. In fact, if the output of the
inverter is connected with the three-phase ac source by some filter inductances, the battery
recharge can also be realized by an additional control block which is similar with the PWM
rectifier.

The recharging current and voltage can be adjusted by the closed-loop voltage or power
control of the rectifier. The hybrid-cascaded multilevel converter proposed in this paper is
shown in Fig. 2.2, which includes two parts, the cascaded half-bridges with battery cells
shown on the left and the H bridge inverters shown on the right. The output of the cascaded
half-bridges is the dc bus which is also connected to the dc input of the H-bridge. Each half-
bridge can make the battery cell to be involved into the voltage producing or to be bypassed.

Conclusion:

Therefore, by control of the cascaded half-bridges, the number of battery cells connected in
the circuit will be changed, that leads to a variable voltage to be produced at the dc bus. The
H-bridge is just used to alternate the direction of the dc voltage to produce ac waveforms.
Hence, the switching frequency of devices in the H-bridge equals to the base frequency of the
desired ac voltage. There are two kinds of power electronics devices in the proposed circuit.

References:

1. Montilla-DJesus, M.; Santos-Martin, D.; Arnaltes, S.; Castronuovo, E.D. Optimal reactive
power allocation inan offshore wind farms with LCC-HVdc link connection. Renew. Energy
2012,40,157-166.

2. Larruskain, D.M.; Zamora, I; Abarrategui, O.; Iturregi, A. VSC-HVDC configurations for
converting ACdistribution lines into DC lines. Int. J. Electr. Power Energy Syst. 2014,54, 589-
597.

3. Aragues-Penalba, M.; Egea-Alvarez, A;; Gomis-Bellmunt, O,"Sumper, A. Optimum voltage
control for lossminimization in HVDC multi-terminal transmission systems for large offshore

wind farms”,




7.POWER QUALITY-MONITORING

Miss. Surekha Chougule (BE), Miss. Surekha Hirekud (BE)
Power Quality- Definition

The definition of power quality given in the IEEE dictionary is as follows “Power quality is the set of
parameters defining the properties of the power supply as delivered to the user in normal operating
conditions in terms of the continuity of voltage and voltage characteristics”.

Modern electronic and power electronic devices are not only sensitive to voltage disturbances; it
also causes disturbances for other customers. These devices become the source and victims of
power quality problems. As such the term power quality is used to define the interaction of
electronic equipment’s within the electrical environment.

Different parameters of power quality are:-

Voltage quality

Voltage quality concerns with the deviation of the voltage from the ideal characteristics. The ideal
voltage is a single frequency sine wave of constant frequency and constant magnitude.

Current quality

Current quality concerns with the deviation of the current from the ideal characteristics. The ideal
current is again a single frequency sine wave of constant magnitude and frequency. An additional
requirement is that the sine wave should be in phase with the supply voltage.

Power quality
Power quality is the combination of voltage quality and current quality. Thus power quality is
concerned with the deviations of voltage and/or current from the ideal characteristics.

Power Quality- Phenomena/Disturbances

Power quality is concerned with the deviation of the voltage from the ideal waveform or the
deviation of the current from the ideal waveform. Such a deviation is called a power quality
phenomena or disturbances. It is important to first understand the kinds of power quality
disturbances that can cause problems with the sensitive loads. Categories of these disturbances
must be developed with a consistent set of definitions, so that the measurement equipment can be
designed in a consistent manner. Power quality phenomena can be divided into two basis
categories.

Steady state variations

A characteristic of voltage or current is never exactly equal to its nominal or desired value. The small
deviations from the desired value are called voltage or current variations. A property of any
variation is that it has value at any moment in time. Monitoring of variations thus has to take place
continuously.




Events

Occasionally, the voltage or current deviates significantly from the nominal or ideal wave shape.
These sudden deviations are called events. Monitoring of events take place by using a triggering
mechanism where recording of voltage or current starts the moment, a threshold is exceeded.

Causes of power quality problems

The causes of power quality problems can be many. It is often difficult to point an exact cause for a
specific problem. Power quality monitoring equipment comes to aid in such situations. Most of the
causes of power quality problem can be divided into two categories

1. Internal causes

Approximately 80% of electrical problems originate within a business facility. Potential culprits may
include large equipment start or shut down, improperwiring and grounding, overloaded circuits or
harmonics.

2. External causes

About 20% of power quality problems originate with the utility transmission and distribution
system .The most common cause is a lightning strike; other possibilities include equipment failure,
vehicle accidents, weather conditions, neighboring business and even normal operation of utility
equipment.

Benefits of Power Quality Monitoring

To improve power quality with adequate solutions, it is necessary to know what kinds of
disturbances occurred. A power quality monitoring system that is able to automatically detect,
characterize and classify disturbances on electrical lines is therefore required. This brings up
advantage for both end users and utility companies. The benefits of power quality monitoring are
many. The following section mentions some of them.

'Ensures power system reliability.

sIdentify the source and frequency of events.

sHelps in the preventive and predictive maintenance.

1Evaluation of incoming electrical supply and distribution to determine if power quality disturbances
areimpacting.

1Determine the need for mitigation equipment.

*Reduction of energy expenses and risk avoidances.

'Process improvements — monitoring systems allows to identify the most sensitive equipment and
install power conditioning systems where necessary




Traditional monitoring methods are based on the RMS measurements and constrained by their
accuracies. Recently proposed approaches for automated detection and classification of power
quality disturbances are based on wavelet analysis, artificial neural networks, hidden Markov model
and bispectra. The use of such advanced techniques makes the power quality monitoring system
more accurate and the power system more reliable.

The configuration complexity of a monitoring system depends primarily upon the number of
instruments used to acquire information and the number of people who need to utilize it. The
simplest monitoring system could be a self-contained circuit monitor built into a sensitive load.
However the real value of monitoring system is in automatic data downloading from the measuring
instruments and hence today, a lot of emphasis is given on the design of ‘real time monitoring
systems’.

Conclusion:

In 10 years' time, it may well be that equipment has become fully compatible with the power
supply and does not cause any disturbance to the customers. However, there is no indication that
this will happen soon. So right now the emphasis is on mitigation equipment and on intelligent
power quality monitoring systems which enables the automatic classification and analysis of the
measured data.
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8. POWER DISTRIBUTION CABLES: FUTURE TRENDS

Mr. Manoj Bedkyale (BE), Mr. Sourabh Bage (BE)
Extrusion and Peroxide cross linking technologies

All of these first-generation plants used steam curing of peroxide-based compounds in
pressurized catenary chambers. Some of them employed only two-layer extrusion of conductor
semi-con and XLPE insulation being extruded in one pass, while the outer silicon over the insulation
was extruded in a separate run. A few began with triple extrusion from the start. But in all cases the
outer silicon was of the strippable variety to facilitate jointing.
Over a period of time triple extrusion and bonded silicon screens became the norm being
technically superior. Another parallel development was that the larger cable manufacturers pushed
the concept of “dry curing” of the XLPE as opposed to wet steam curing. This was projected to better
eliminate micro voids in the XLPE and reduce water treeing.

Sioplas Technology

The next major revolution happened in the late 1980°s with the advent of Sioplas Technology for
cross-linking of XLPE cables. This technology eliminated the need for expensive and complicated
extruders and catenaries required for thermal cross-linking of XLPE. Simple and inexpensive
modifications to PVC cable production lines enabled them to make XLPE cables. Initially Silone
cross-linked cables were limited to low-voltage applications. The need for moisture curing by steam
or hot water immersion to cross-link the XLPE lead to apprehensions about their use at higher
voltages. But as manufacturers of compounds presented more evidence of the performance of
silane compounds at higher voltages, backed by experience in Europe at 11 and 33 KV, many
second-tier Indian manufacturers also adopted this technology for 11 KV cables.

Some of the cables performed well, others did not. In discussions with a leading global
manufacturer of cable compounds, both conventional and Sioplas based, the manufacturer
expressed their opinion that the problem with using Silone cross-linked cables at 11 KV were more
related to lack of cleanliness than limitations or unsuitability of the technology. Many
manufacturers of LT PVC cables who found themselves having the equipment to produce MV
cables using Silane technology did not realise the importance of excluding contamination during
the storage and handling of the compounds prior to feeding into the extrusion.
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